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THE DATA OF NUCLEAR REACTOR PHYSICS, 1967-1968:
A BIBLIOGRAPHY

Compiled by
Jean Furnish

INTRODUCTION

This bibliography is a continuation of LA-3740-MS. Nuclear Science
Abstracts for 1967 and 1968 have been searched and the pertinent abstracts
arranged in the following order:

I. Critical Experiments, Reasonably Homogeneous
II. Critical Experiments, Lattices
III. Reactivity Measurements
IV. Neutron Flux Spectra
V. Neutron Cross Sections
1. Sources of data
2. ENDF/B tapes and other evaluated lists
3. Wide ranges in energy
4. Capture-~to-fission ratios
5. Resonances
6. Doppler effects
VI. Laboratory Summary Reports and Miscellaneous

Within each section the abstracts are grouped first by year of appear-
ance in Nuclear Science Abstracts and then alphabetically by first author
(or corporate author if no individual author is given).

Critical masses of several small metal assemblies, reported in the
1956-1966 search, are being reevaluated by H. C. Paxton and G. E. Hansen,
who will publish results later. Changes in organization of the previous
search are due to an expansion of neutron cross section and flux work. Of
particular importance are the ENDF/B and other similar evaluated data files.
Los Alamos sources for light isotope cross sections and the computer
handling of data files are L. S. Stewart and R. J. LaBauve, respectively.

e



I. CRITICAL EXPERIMENTS

Reasonably Homogeneous

1967

35673 (AN1-7320, pp 159-84) EXPERIMENTAL AND THE-
ORETICAL WORK AT THE ZERO-ENERGY FAST REACTOR FRO,
Andersson, T. L.; Bjoereus, L.; Hellstrand, E,;.Haeggblom, H.;
Londen, $-0,; Tiren, L. I. (Aktiebolaget Atomenergi, Studsvik
{Sweden)); Kockum, J, (Forsvarets Forskningsanstalt, Stockholm
(Sweden)),

The fast reactor FRO is a split-table machine with vertical fuel
elements. A quantity of 120 kg 23%U is available as fuel, fabricated
into metallic plates of 20% enrichment. Of the {irst five cores
studied three (numbers 1, 2, and 4) consisted of undiluted fuel.
Core No. 3 was diluted with graphite (29 v/o) and No. § with graph-
fte (29%) and polythene (7.5%). All assemblies had a thick reflectoy
of Cu except for No. 4, which had & U reflector. Among the experi~

* ments carried out with FRO the following items are dealt with:
critical mass, reaction ratios, central reactivity coefficients, and
heterogenelty effects. Measurements of reactivity worths of multi-
plying as well as absorbing control rods are also summarized, in-
cluding studies of Interaction effects and streaming in empty chan-
necls. Recently, spectrometry work with proton-recoil counters and
Doppler measurements by means of foil activation have been initi-
ated. The latter have been carried out at 590°C, and preliminary
results for %Y and 23%U have been obtained. The experimental re-
sults haye been analyzed with various models. The spectrum pro--
gram SPENG, which includes a data library, has been used to cal-
culate core and reflector fine-structure spectra and to derive
multigroup cross-scction scts for the different assemblies. For
the critical-gize and flux calculations the DSN and TDC transport
theory programs have generally been ermployed and a second-order
perturbation codc has been used to analyze the central reactlvity
mensurements. A list of 41 references is included. {auth)

'ORATORY, ILLINOIS], OCTOBER 10-13, 1966,

35675

35667 (ANL-7320) PROCEEDINGS OF THE INTERNA-
TIONAL CONFERENCE ON FAST CRITICAL EXPERIMENTS
AND THEIR ANALYSIS (HELD AT ARGONNE NATIONAL LAB- '
(Argonne Na-
tional Lab,, 1il.). Contract W-31-109-eng-38, 818p, (CONF-
661019), Dep. CFSTI,

The various phases of fast reactor physics considered in the con-
ference were: differential and group cross scetions, tests of cross
section sets, clean critical experiments and their analysis, evalua-
tion and computution technlques, Doppler and Na reuctivity effocts,
special experiments and their analysis, spectrum measurements,
experimentul techniques and equipment, and future programs. A
total of 73 papers was presented. Abstracts were prepared for 58
of the pupers; 8 papers are included under CONF-66101Y; nbstracts
for 6 papers appear in Nuclear Science Abstracts, Vol. 2&, undoer
the following ubstract numbers 19151, 17520, 1v469, 21703, 1V168,
G683; one puper iy ubstracted under the report number TRUG-

) Report-1381. M.L.S.)

For abstracts of individual papers see¢: Jddud, 3381 5454,
35447, 45546 - 32563, 35645, and 35068 — 43700,

(ANL- 7320, pp 205-14) ZPR-3 ASSEMBLY 48: STUD-
IES OF A DILUTE PLUTON!UM FUELED ASSEMBLY. Broom-
field, A. M.; Amundsan, P. 1.; Davey, W. G.; Gasidlo, J. M.; Hess,
A.L.; Kcnncy, Ww.P,; Long, J K. (Arl,onno National Lab., I11.),

A serles -of relutively simple Pu-fucled assemblies with wt.llr
degraded spectra has been designed for study in ZPR-3. Assom-
bly 48, the first in the series, was chosen as the subject of an in-
ternational comparison of fast reactor calculation techniques. Each
assembly In the proposed program will consist of a cylindrical
core surrounded by a depleted U blanket. In Assembly 48 the ma-
terial constituents of the core are limited to Pu, depleted U, Na,
graphite, and the stainless steel present in the structure and can-
ning of the Na and Pu plates. Graphite is included to degrade the
neutron spectrum. The ratio of U to Pu in the core 18 4.2. The
program ef measurements with Assembly 48 is still in progress.
The results of the critical-mass evaluation, fission cross-section
ratio, and central perturbation measurements are described, Also
included is a brief statement of the results of the neutron spectrum

. and Doppler coefficient measurements. A list of 11 references is

included. (auth)




1967

35445 (ANL-7320, pp 186-93) MEASUREMENTS AND ANAL-
YSIS OF Al-, ALO4-, AND BeO-REFLECTED FAST CRITICAL EX-
PERIMENTS. Butler, D, K.; Doerner, R. C.; Knapp, W. G. (Ar-
gonne National Lah,, IIL). . ,

The series of critica] assemblies discussed was performed in
connection with the program for development of a fast W reactor
for nuetear propulsion. A program of critical experiments was
planned to obtain some hasic {nformation about fadt W-based sys-
tems. The approach sclected was to begin with systems which had
slrendy been studied, auch as Assemblics 11 and 22 of ZPR-3 and
Acgembly L of ZPR-6. A series of critical configurations was
constructed {n which only n single change of composition was made
from one rRsscmbly to the next. The experiments were performed
with the split-hed assembly ZPR-9. The corcs were made as close
approxinmations to cylinders as possible in the rectangular drawers
of the agsembly. Criticality was normally achieved by varying the
core radius. In each assembly a number of measurements were
made. In additlon to criticality, determinations of fission-rate dts-
tribution, neutron lifetime, and central and spatial reactivity worths
were made. Some time was also spent studying properties related
to control, including the effect of inserting a ring of B into the re-
flector near the core boundary. Included are: criticality, the spa-
tfal distribution of fission rates, and the worths of various materi-
als at the core center and as a function of radius. (auth)

35668 (ANL~7320, pp 57-64) lNTERCOMPARlS'Obs OF CAL~
CULATIONS FOR A DILUTE PLUTONIUM-FUELED FAST CRIT-
ICAL ASSEMBLY (2PR-3 ASSEMBLY 48). Davey, W. G. (Ar-
gonne Natiopal Lab., Idaho Falls, Idaho), b
An International group of establishments which are active in the
field of fast reactors was invited to participate in a comparison of
the caiculated and measured parameters of a Pu-(ueled, soft-
spectrum, simple-geometry critical nsscmbly to be constructed in
Argonne National Laboratory’s Zero Power Reactor-3 (ZPR-3).
The study of this assembly, No. 48, in the ZPR-3 scrices, is still
in prngress. A summary of the available calculated data and the
measurements obtained is presented. (guth) ' '

30090 (ANL-7007) PHYSICS MFEASUREMENTS IN TUNG-
STEN-BASED, ALUMINUM-REFLECTED FAST REACTORS,
boerner, R, C.; Knapp, W. G.; Ailmenas, K, K.; Karam, R. A.
(Argonne Nationai Lab,, 11l,), Mar, 1967, Contract W-31-109-
eng-38. 38p. Dep. CFSTI, . .

The results of mcasurements made on four fast critical experi-
ments performed In ZPR-9 summarized in support of the rocket-
design effort. The fuel is highly enriched 35U, the major diluent
fa a W=Rec allov, and the reflector material is Al. Data on cross
rection sgts for W, Re, and 8 are included. (J.C.W.)

35663 ! (AAEC/E-177) BUCKLING AND INTEGRAL SPEC-
TRUM MEASUREMENTS IN 2¥Pyu/BeO SUB-CRITICAL AS-
SEMBLIES, Duerden, P, (Australian Atomic Energy Commis=-
sion Rosearch Establishment, Lucas Heights). June 1967, 46p,
Dep.

‘The materials buckling of four BeO muderated ¥ Py - Al alloy
fuelled systems having BeO-?%Puy atumic ratios of 1707, 2449,
3749 und 4999 have been measured by the exponeatial method.
Relative fisaion rates of *3y, WY and ™M Pu were ulso measured
in the equiJibrium spectrum region of the same assemblies. Be-
causo of the heterogeneous nature of the assemblies, fine structure
corrections were applied, Some calculations using the CRAM
dlffusion code and the GYMEA code are Included. (auth) .

Critical Experiments:
Reasonably Homogeneous

38481 ANALYSIS OF PuO;-UO; CRITICAL EXPERIMENTS,
Eich, W.J. (Westinghouse Electric Co., Mttslfuxjgh). Trans. »
Amer. Nucl, Soc., 10: 306-7(Junc 1967). .

From 13th Annual Mceting of the American Nuc}cur Sociuty,
Sun Dtego, Calif,, June 11-15, 1967, Svo CONF-670602,

.

44946 (RFP-1017) CRITICAL MASSES OF OIL'REFLECTED,
ENRICHED URANIUM METAL ASSEMBLIES WITH POLYURE-
THANE CENTERS, Ernst, B, B. (Dow Chemical Co,, Golden,
Colo. Rocky Flats Div,). Sept, 6, 1967, Contract AT(29-1)-
1106, 9p. Dep. CFSTI.

The critical masses of oil reflected, enriched uranium spherical
assemblies of inside uranjum radit, 0.0, 4.017, 8.010, and 12.011
cm with a low-density foam in the central cavity were measured to
be 24.3, 31.65, 52.1, and 81.3 kg. Critical masses were determined
by reciprocal multiplication measurements on fully reflected as-
semblies and are compared with calculations. (auth)

- 46944 (IN-1120) COMPARISON OF ORNL CLEAN CRITI- -
CAL EXPERIMENTS WITH CALCULATIONS, Fox, J, K. (idaho
Nuclear Corp.. Idaho Falls). Sept. 1967, 'Contract AT(10-1)-
1230. 23p. Dep. CFSTI.

The accuracy of several reactor codes has been determined for
a variety of criticality problems that are of interest {n criticality
safety. This was done by comparisons of the calculations with
data on clean critical experiments performed at ORNL. All of
the systems studied were moderated to some degree by hydrogen.
Most of the comparisons are with data on highly enriched U fueled

- cores, although a few were with 2 to 5 percent enriched fuels. A
four-group structure was used in all cases. Transport theory was
used only for obtaining flux-weighted crods sections. The tabulated
results indicate that with properly weighted constants cigenvalue
calculations using diffusion theory agrce well with experiments.

25 references. (auth) '

27867  (GA-6HOL) ADVANCED BERYLLIUM OXIDE CON-"
CEPTS, Progresa Report for the Quarter Ending September 30,
1964. (General Dynamics Corp., San Diego, Calif. General

Atomic Div.),
Dep, CFSTI,
FHforts during the quarter were concentrated on specific prob-
lema related to the specifications for the first test module and its
subsequent inaertlon tnto EBOR. The development of & sultably
{ucled BeO matrix also continued with particular emphasis qn de-

et 30, 1964, Contract AT(04-3)-1R7. 49p,

termining the type of samples to he incarporated In the next irra-
diation capsules. Cross section work and critical assembly ana-
Iytical calculations were also done as preliminary checks on Pu
tsolope cross scctions data prior to fnitlating a conceptual design
study of a Pu-fueled EBOR core. An examihation of some alternate
cladding mater{als was undertaken. Information is included con-
cerning Th utilization, Pu utilization, and EBOR test module de-
velopment. (J.R.D.) ‘




1967

35849 (AN1, 7320, pp 66-78) IMPLICATIONS ox-( RECENT
FAST CRITICAL EXPERIMENTS.ON BASIC FAST REACTOR
DUSIGN DATA AND CALCULATIONAL METHODS, Greebler,
P.; Gyorey, G, L.; Hutchins, B, A,; Segal, B, M. (General Elec-
tric Co,, San Josge, Calif.).

Recent experimehtnl information from dilute, Pu-fueled critical
assemblies was used to test and to provide guldance for improving
fast veactor desipn data and calculational methods. Most of the
experimental data used in this study are taken from ZPR-III As-
scembly 17 (the SEFOR core mockup). The important nuclear reac-
tor parameters were calculated with a number of variations in nu-
clear «data and calculational techniques. An analysis of the
experimental and calculated results shows that by careful adjust-
ment of the important cross sections, a inuch'cloger agreement
can be achieved between calculations and experiments than that
heretofore reported. A complete evaluation was madc of the cross-
section and resonance parameter dafa for Pu-239, the most im-
portant isotope in this case. The new data yield good agrcement
with the critical mass of Assembly 47. They result tn a calculated
Pu-239 Doppler effect that {s cssentially zero, In agreement with
the measured values. A two-dimensional calculation of the neutron
lifetime, using group constants that adequately account for the spa-

.tial varfation of the neutron spectrum, ylelds a significant improve-
ment over that based on a one-dimensional model. A list of 40 ref-
ercnces is fncluded. (auth) . . .

8077 MEASUREMENT OF THE. FAST-IMPORTANCE FUNC-
TION DISTRIBUTION AND OF THE GEOMETRIC BUCKLING EM-
PLOYING A ¥:Cf SPONTANEOUS FISSION SOURCE. Greenspan,
Fhud; Cady, K. B.: Aderhold, H. C. (Cornell Univ., Ithaca, N. Y.).
Trans. Amer. Nucl. Soc., 9: 491-2(Oct.-Nov, 1966). . ’

24183 (BNWL-SA-983) CRITICALITY OF PLUTONIUM COM-
POUNDS IN THE UNDERMODERATED RANGE, H/Pu = 20. Han-
sen, L. E.; Clayton, E. D. (Battelle-Northwest, Richland, Wash,
Pacifio Northwest Lab.). Oct. 27, 1968. Contract AT(45-1)-1830.
21p. DTIE.

Nuclear criticality control involves the application of criticality
data to those operations involving fissile materials. A variecty of
plutonium compounds are known to exist for which experimental
criticality data are particularly lacking. In order to obtain data
for nuclear safety guidance, a series of calculations were made
to determine the bare and water reflected spherical critical
masses for 12 of these compounds in the undermoderated range
(H: Pu < 20). Verification of the calculations was made for the’
limited criticality data on homogeneous PuQO; systems in the under-
moderated range, and comparisons also madé for three heteroge-
neous plutonium fueled assemblies. (auth)

34161 CRITICALITY OF PLUTONIUM COMPOUNDS IN THE
UNDERMODFRATED RANGE, H- Pu = 20, NHaneen, L. F ., Clay-
ton, F. 1. (Iattelle Memavrial Inst., Richland, Wash.). Contract

AT(45-1)-1830. Nucl. Appl., 3: 481-T(Ang. 1967).
Fxperimental criticality data do not exjsat for most plutonjum

. compounds, To ohtain guldclines for nuclear criticality rafety use,
a survey utilizing transport-thcory calculations was made to de-
termine the critical masses of bare and water-reflected spheres

" as a tunction of density and H: Pu ratio for 12 of these compnunds
in the undermoderated range (H:Pu = 20). The compounds con-
sldered were: Pully, PuH,, PuN, PuC, Pu,Cy, Pu0,, Puy0y, PuF,,
PuF,. PuCl,, Pu(NO,),, Pu(C;0,),. Alao derived were core density
exponents which permit critical masses to be predicted for com-
pounds with densities ranging down to one-{ifth of their theoretical
values. The validity of the calculationg was examined by compar-
ing results with the limited criticality data on homaogencous Pu0,
systems in the undermoderated range. Comparisons were also
made for Pu metal systema and for three heterogencous Pu-fueled
assemblies. (auv.h)'

Critical Experiments:
Reasonably Homogeneous

38760 CRITICALITY OF PLUTONIUM COMPOQUNDS IN THE
UNDERMODERATED RANGE, H:Pu = 20, Hansen, L. E.;
Clayton, E. D, (Battelle-Pacific Northwest Lab., Richland,
Wash.). Trans. Amer. Nucl. Soc., 10: 307-8(June 1967).
From 13th Annual Meeting of the American Nuclear Society,
San Diego, Calif., Junc 11~15, 1967. See CONF-670602,
» . .

35384 (ANL~7320, pp 88-106) OPTIMISATION OF NEUTRON
CROSS-SECTION DATA ADJUSTMENTS TO GIVE AGREEMENT
WITH EXPERIMENTAL CRITICAL SIZES. Hemment, Pamela

C. E.; Pendlebury, E. D. (Atomic Weapons Research Estahlish-
ment, Aldermaston (England)). '

A method is described which enables adjustments of group cross
sections to be calculated in an optimum way to fit experimental
critical sizes when resonance self-shielding is not important. The
mcthod uses a least-squares fitting procedure and takes into ac-
count the experimental uncertainties on the cross-section data and
the critical sizes. It 18 fully mechanized for use with the IBM-7030
and has been shown to work satisfactorlly. The machine programs
involved are’briefly described and an account given of some results
obtatned. The extension of the method to take into account other in-
tegral data, such as spectra and reaction-rate measurements, in
critical systems is discussed along with a way of dealing with reso-
nance self-shiclding. A list of 17 references {s included. (auth})

8093 MEASUREMENTS OF k = FOR A PuAl-THORIA SU-
PERCELL. ' Hill, N. A. (Battelle-Northwest, Richland, Wash.),

.Trans. Amer. Nucl. Soc., 9: 447(Oct.—Nov. 1966)..

38696 EXPERIMENTAL RESULTS FROM LARGE-~CAVITY
REACTOR CRITICAL EXPERIMENT, Hyland, R, E. (Lewis
Research Center, Cleveland); Pincock, G. D.; Kunze, J, F.;
Wood, R. E, Trans. Amer. Nucl, Soc., 10: 8-9(June 1967).

From 13th Annual Meeting of the American Nuclear Society,
San Diego, Calif,, June 11-15, 1967, See CONF-670602.

(LA-3651) CRITICAL MASS REDUCTION

234606 Jarvis,
George A.; Millg, Carroll B.  (Los Alamos Scientific Lub , N.
Mex.). Dee. 1, 1966. Contract W-7405-¢ng-36. 1ldp. Doep
mn. CFSTI $3.00 cy, $0.65 mn.

Further study into the critical muss of nuclcasr reactors 33 vut-
lined. Results of the study are preseoted (M 1.5

10507 (ORNL-P-2741) THE NATIONAL CRITICALITY
DATA CENTER. Johnson, E. B, (Oak Ridge National Lah,,
Tenn.), [1966), Contract W-7405-eng-26. 10p. (CONF-
661206-2), Dep, mn, CFSTI $3,00 cy, $0,65 mn, .

From American Nuclear Soclcty, National Topical Mceeting,
Nuclear Criticallty Safety, Las Vegas, Nev,

A Critieality Data Center has been established at the Oak Ridge

. Natfonal Laboratory under the sponsorship of the USAEC for the

purpose of collecting from sources, both in the United States and
ahroad, {nformation applicable to criticality safcty problems. The
prine ipal output of the Center is typifted by TID-7028, ‘‘Critfcal
Disne nsions of Syetems Contalning 22U, 2%Pu, and 20,7 and TID-
7016, CNuelear Safety Gujde,”” both of which were originally the ¢

veeults of group ef{orts not-under the sponsorship of the Center.
The tormer document summarizes most of the data avallable at

the time of 1te publication and will require frequent expanaton. The
Intter dacutnent {8 presently under revision to incorporate the re -
sults of mare recent measurements and to reflect the develop

ment of relishie theoretical analysis. Iioth documenta ave inter-
natinally ¥nown and used  (auth)



1967

8069 CRITICAL FXPERIMENTS WITH Pun,-1i0), FUFL
AND D,0 MODERATOR. Kutcher, J. W.; Lauby, 1. H.; Purcell,
W. L.; Schmld, 1.. C.; Williamsa, L. D.; Worden, JJ. R. (Battelle -
Northweat, Richland, Wash.). Trans. Amer. Nucl. Soc., %:
118-9(Qct. -Nov. 1966). !

8045 ANALYSIS OF PLUTONIUM/URANIUM ALLOY-
YUELED HEATED-GRAPHITE EXPONENTIAL EXPERIMENTS.
Tepeck!, W, (Institute de Pesrquisas Radioativas da Unlversidade,
Relo Horizonte, Rrazll), Trana. Amer. Nucl. Soc,, 9+ 516-17
{Oet, -Nov, 1966),

14068 (BNWL~-347) MULTIGROUP ANALYSIS OF SELECTED
FAST CRITICAL ASSEMBLIES, Little, W, W. Jr,; Hardie, R, W,;
Maas, L. L,
west Lab,)., Dec. 1966, Contract AT(45-1)-1830. 29p. Dep.
mn, CFSTI $3,00 cy, $0.65 mn.

A modificd version of the Russjan datn compilation is used to
compute nuclear parameters for various fast critical assemblies.
Calculated and experimental values of critical mass, fissjon

ratios, and reactivity coefficients are compared. For the moderate’

volume Pu and U assemblles analyzed, the data predlcl kegs within
about 1.8%. (auth) ,

8063 CAVITY REACTOR CRITICAL EXPERIMENT. Loft-
house, J. H. (General Electric Co., Idaho Falls, Idaho); Pincock,
G. D.; Kunze, J. F.; Wood, R. E.; Hylnnd R. E. Trans. Amer.
Nucl Soc 9 340(Oct ~Nov. 1966) .

405671 (AWRE-R—4/63) VERA ZVU-GRAPHITE REACTOR
EXPERIMENT. Interim Report, McTaggart, M. H.; Goodfeliow,’
H.; Patergon, W, J,; Weale, J. W, (Atomic Weapons Research
Establishment, Aldermeston (England)). [nd}. 55p. Dep.
CFSTI, UK.

Experimental work on a number of small fast rcactor assem-
blies with U-235/graphite cores and natural U reflectors is pre-
scnted. The obiect of the expériments was to provide detailed in-
formation against which the nucleat data for U-235 in the energy -
region from 500 to 50 keV could be checked. Crmcal masses were
measured for five assemblies. (auth)

- om e -

(Battelle-Northwest, Richland, Wash, Pacific North-

Critical Experiments:
Reasonably Homogeneous

46643 (ORNL~4134) NEUTRON PHYSICS DIVISION ANNUAL
PROGRESS REPORT FOR PERIOD ENDING MAY 31, 1967, : (Oak
Ridge National Lab., Tenn,), Aug. 1967. Contract W-7405~
eng-26. 150p. Dep. CFSTI.

CR!TICAI ITY STUDIES—crltlcﬂ mass and volume of re-
flected and-unreflected paraffin-moderated uranfum- tetra- ’
fluoride, (E)

NFUTRONS PROMPT ——decay constants in reflected and unre-
?g)c'tcd pura.mn-modemted uranium-tetrafiuoride assemblies,

URANIUM FLUORIDE UF, —critleality studics on reflected
and unreflectod pnranIn -moderated asseniblies of, (E)

RP.ACTORS. TH[-.RMAL—crch:lllly cnlculnuons for, uaing
slightly enriched uranium

CRITICALITY STUDIES —critical mass of polyethylene-mod-
erated and unmoderated enriched-uranium asacmblies, (F)

URANIUM —critical mass of polyethylenc-moderated and
unmoderated agsemblics of enriched, (E)

URANIUM-235 —critical maas of polyethylene-moderated and
unmoderated assemblies of, (F)

. CRITICAL ASSFEMBLIES —critical mass of polyethylene-

moderated and unmoderated enriched-uranium, (1)

355497 (ANL~7320, pp 270-5) USE OF INTEGKAL MEA-
SUREMENTS AS SUPPLEMENTARY DATA IN NEUTRON
CROSS-SECTION EVALUATION, Pazy, A.; Rakavy, G.; Relss,
Y.: Yeivin, Y, (Hebrew Univ,, Jerusalem (Israel)).

The formulation of an exact method for improvement of mtcro-
scopic crosa-scction evaluation by means of integral experiment
data I8 presented. This formulatfon utilizes a generalized least
squares method. A simple numerical example {8 used to lllua!ﬂto
thc method. (M.L.S.)_ .

‘35693 (ANL~7320, pp 550-9) THE CRITICAL EXPERI-
MENTS AND PRELIMINARY ANALYSIS OF MULTIFUELED,
NONUNIFORM CORE LOADINGS FOR THE FARET PROGRAM.

"Persiani, P. J.; Hess, A.'L,; Kucera, D, (Argonne Natlonal Lab,,
).

L A series of small, Pu-plus-U-235-fueled fast regctor cores with
steel radial and axial reflectors were constructed in Argonne’s
Zero Power Reactor-3 as part of the design program for the
FARET reactor. These studies, designated ZPR-3 Agsembly 46,
were essentially mockups of possible loadings of the FARET core,
The primary objective of the studies was to confirm the physics
analysis of multifueled, nonuniform core loadings ag were envis-
aged for the FARET system. A principal interest in the studies
was to establish experimentally the predicted reactivity control
afforded by the control-rod designs for FARET. The agreement
obtained between calculations and the results of experiments for
control-rod worth was sufficient to esjablish the range of control
possible in the FARET reactor. Of equal importance was the sub-
stantiation of the neutronic behavior of a mixed core in FARET
when suhassemblies of differcnt types of fucla were interchanged.
Analytical catculations werd done for all experiments, and the
methods for analysis that were adopted are discussed. (uuth)




1967

15765 (CONF-661019-10) RECENT FAST CRITICAL EX-~
PERIMENTS IN THE MSCA AND 710-CE. Petersen, G. Ta
Kunze, J. F.; Wall, I, B.; Hallum, J. W,; Henderson, W. B.; War-
zek, F. G, (General Eleetric Co., Pleasanton, Cslif, Nuclear
Technology Dept.).  Oct. 1966, Contracts AT(04-3)-189; AT (40~
1)-2847. 28p. Dep, ma. CFSTI $3.00 cy, $0.65 mn,

From lnternational Confervnce on Fast Critical Experiments
and Their Analysis, Argonne, Iii.
' The fast core of the Mixed Spectrum Criticul Assembhly (MSCA)

" or the Vallecitus Atomic Laboratory, contains a loading of enriched

UQ,, natural Uy, and Inconel. The neutron spectrum ia this as-
sembly {8 spatially asymptotic and representstive of a dilute fust
ceramic reactor. Measurements reported include fission rates of
Wy, By, Biy, B8y und BIND, Neutron life-time dete rinined by
pulsud neutros st 1/V poison substitution, and reactivity worths
deterouned by pile vscillator and direct period mcasurements are
reported. At the Idaho Test Station, work in the 710-CE concen-
trawd on small, hard spectrum, refractory metal critical experi-
ments related to space power reactor applications. Be reflected
cores in the 20 to 50 liter range, containing vssentially equal
volume mixturcs of W, fully enriched U metal and Ta are studied,
Data from the first basic critical experiment include central
fission ratios, reflector c¢ffects cn power distribution and ncutron
lifetime, and relative reactivity worths. (auth)

35674 (ANL~7320, pp 195-203) RECENT FAST CRITICAL
EXPERIMENTS IN THE MSCA AND 710-CE. Petersen, G. T.}
Kunze, J. F,; Wall, I, B,; Hallam, J. W,; Henderson, W, B.; War-
zek, F, G, {General Electric Co,, San Jose, Calif, Nuclear
Technology Dept.). .

The fast core of the Mixed Spectrum Critical Assembly contains

a loading of 405 kg 25U0,, 1540 kg 8U0,, and 1060 kg of incohel

In its 400-1iter fast-core matrix. Both calculstion and experiment
demonatrate that the neutron spectrum in this assembly i apatially
asymptotic and representative of a dilute fast ceramic reactor. Re-
cent measurements tn he reported in this paper include fiasfon
ratea of M M % 28y and 23'Np, and neutron Hifetime as de-
termined iy pulsed neutron and 1/v poison substitution, and renc-
tivity worths ad determined by pile osclllator, and direct period
measurements. Work In the 710-CE at the Idahn Trs<t Stating has
heen concentrated on amnll, hard-spectrum, refractory metal
criticnl experimenta reiated to spnee power reactor applicatione.
In particular, Be-reflected cores in the 20- to 50-1iter vangr, con-
talning ersentinlly equal volums mixtures of W and fully enriched

U metal and some Ta, have been stadied Some of these assem-
thies provide necessury design data fur compact 8pace reactors,
while uthers are prinecily devoted to busie physics neusurements
and furaish very useful integral data for evaluation of higher-
envrgy ¢ross scetions and spretalized transport problelas  Data
reported w this puper are tuken from the first busic critical ex-
periment and include: ceatral fission rntlun, reflector vlfwtu.

on puwer distributton and acutron lifetime, and relative reactivity
worths. A list of 14 references is included. (auth) :

.tract AT(40-1)-2R47,

Critical Experiments:
Reasonably Homogeneous

14072 (GEMP—472) TEST PROGRAM AND PROCEDURES
FOR A MOCKUP AND UF{ NASA CAVITY REACTOR CRITICAL
EXPERIMENT AT THE LOW POWER TEST FACILITY. Pin-
¢ock, G, D, (General Electric Co., Cincinnati, Ohio. Nuclear
Materials and Propulaion Operation), Dec. 23, 1966, Con-
19p. Dep. mn, CFSTI $3.00 cy. $0.85
mn,

The test program and procedures for an accurate mock-up of
& gaseous UF¢ experiment In thn cavity reactor using sheet fuel

actual UF, experiment are documented. The fuel
::l;?:l“l’nbgot.: c:::l wlll.be '2,: tnches or 0.67 of the cavity radius.
Measurements will be made to determine k excess, rod worth, re-
actur material worths such us fuel, Al, etc., and power and flux
distributions in the cavily and reflector regions. The purpose of
the experiinents is to determine absolyte differences between the
mock -up reactor using solid sheet fuel and the same system con-
taining gaseous UF,. {auth)

-y
“934 (BNWL-SA-TR0) THEORETICAL ANAILYSES OF
HOMOGENFOUS PLUTONIUM CRITICAL EXPERIMENTS,

Richey, C. R, (Battelle-Northwest, Richiand, Wash, Pacific
Northwest L.ah,), Oct, 3, 1966, Contract AT(45-1)-1R30,

16p, Dep, CFSTI,

A computational analysis of dats from an accumulation of clean«
experiments with plutonium fueled assemblics 18 presented. Sim-
plification approximations of the tranaport equation and cross
section data are evaluated. Associated.errors are predicted.
Critieally safe masses and dimenstons are presented for aque-
ous Pu(NOg); solutions and 2*Pu—water mixtures. A thcory—
experiment comparison {a pregented. Caleulated eigenvalues nre
tahulated ag a function of Sy order and as a function of anisotroplc
scattering order. 11 references. (M.L.S)

44947 (RFP-1021) CRITICAL MASSES FOR.PARTIALLY
STEEL REFLECTED ENRICHED URANIUM METAL ASSEM-
BLIES, Rothe, Robert E, (Dow Chemical Co., Golden, Colo,
Rocky Flats Div,), Sept. 18, 1967, Contract AT(29-1)-1106,
16p, Dep. CFSTI, '
Sixty-one critical masses were measured for apherical or
hemispherical enriched U assemblies. The assemblies differed
tn the amount of mild-steel reflector outside the U. They also
differed in the size of a central cavity in the U. The cavity was
Jormed by the omission of small-radius U components from the
agsembly. This central cavity contalned either air or mild steel.
The critical masses were determined by the extrapolation of
reciprocal multiplication data for subcritical assemblies. (auth)

35676 (ANL~7320, pp 231-6) PHYSICS PARAMETERS OF
LARGE DILUTE URANIUM CARBIDE CORES. Rusch, G. K.;
Karam, R. A.; Katp, W: Y.; Main, G, W, (Argonne National Lab,,
TiL). ' )

Descriptions of the cores, critical masses, sodium-coefficient
studies, and radial reactivity worths of core materials of large
dilute uranium carbide Assemblies 4Z and 5 in ZPR-6 and Assem-
bly 11 in ZPR-9 are presented. Assemblics 4Z and 11 are zoned.
core systems. Assembly.5 {8 a 2600 liter carbide reactor. Th
cores of all three Assemblies are similar. M.LS.) ’

8072 FAST-SPECTRUM REFRACTORY-MFETAL CRITICAL-
EXPERIMENT MEASUREMENTS. Sims, F. L. (General Flec-
tric Co., Idaho Falls, idaho); Kunze, J. F.; Walsh, W. P.; Hen-
derson, W. B. ° Trans. Amer. Nucl., Soc., 9: 488-9(Oct.-Nov,
1966),
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21853 (WAPD-TM-621) ANNULAR SEED-BLANKET REAC-:
TOR CRITICAL EXPERIMENTS. Smith, G, G.; Beck, J. W.;
Glickstein, S, S.; (and others) (Bettis Atomic Power Lab., Pitts-
burgh, Pa))., Feb, 1967, Contract AT(11-1)-Gen-14, §9p. Dep.
mn, CFSTI! $3.00 oy, $0.65 mn, . ’

A serles of one-, two-, and three-module cores containing highty:
enriched UO, seeds and ThO, blankets have been studied. The pur-
pose of this program was.to compare design calculations with
various measured core parameters. These parameters included
the critical eigenvalues, seed power distributions, fast and thermal
activation traverses, epithermal to thermal Th capture ratios,
epithermal to thermal *¥U fission ratios, thermal disadvantage
factors, and fast advantage factors. In addition, some information
on core intermodule coupling wag obtained. Each module of the as-
semblies consisted of a narrow hexagonal annular 35U seed and .,
an inner and outer ThO, blanKet. The cores were designed to be ¢
nearly clean critical with no sighificant internal structure except
{fuel rod cladding in the active portion of the core. This allowed
a fair test of the design model on highly absorbing narrow seed
regions in 2 ThO, blanket. The design model was found to agree
quite well with experimental results. The critical eigenvalues for
sll cores were consistent and close to unity. Near the sced-blanket.’
.interface, discrepancies between calculated and experimental
traverses were noted and have been explained by spectrum-
weighted cross sections and a higher order approximation to ,
transport calculations. Monte Carlo calculations gave good agree=
ment with experiment for thermal disadvaritage factors and fast
advantage factors. Fast leakage effects were found to be im-
portant in the calculation of the fast advantage factor in the seed
region. (auth) . f .

38533 CRITICAL EXPERIMENTS WITH THE UO-2 WT
PERCENT PuO; BATCH CORE IN THE PRTR. Smith, R, L.;
Kutcher, J. W.; Lauby, J, H. (Battelle- Puclfic Northwest Lab,,’
Richland, Wash,). Trans. Amer. Nucl. Soc,, 10: 186-6(June
1967). - . :

From 13th Annual Meeting of the American Nuclear Sootety,
San Diego, Calif,, June 11-15, 1967, See CONF-6T0602,

10592 (LA-DC-8386) CORRELATIONS OF EXPERIMENTS
AND CALCULATIONS, Stratton, William R, (Los Alamos Sci-
entific Lab,, N. Mex,). [1966], Contract W-7405-eng-36, 43p,
(CONF-661206-3), Dep. mn, CFSTI $3.00 cy, $0.65 mn,

From American Nuclear Society, National Topical Meeting,
Nuclear Criticality Sufety, Las Vegas, Nev. .

A theoretical technique to interpyet critical data using one-di-
mensional codes for spheres, slabs, and infinite cylinders of 2%y,
1y, and P¥Pu was compared with data determined experimentally.
Calculations fur highly enriched 2*U thermal and fast systems,
even though cross sections fur,fast and epithermal cores were
chosen, gave satisfactory results. A tendency for progressive
overestimates of critical radit with decreasing enrichment was
secn. A trend of {nbreasing orror with decreasing H/AMU ratio for
systems enriched to 5% 25U or less was noted. For a given U
enrichment, a calculational bias may be determined and applied
with confidence. (F.S.) :

Critical Experiments;

Reasonably Homogeneous

44941  (LA-3612) CRITICALITY DATA AND FATTSRS
AFFECTING CRITICALITY OF SINGLE HOMOGENEOUS
UNITS, ' Stratton, W, R, (Los Alamos Scientific Lab,, N,
"Mex.), July 1964, Contract W-7405-eng-36. 53p. Dep. .
CFSTI, .
The critical parameters of single homogencous units are exam-
ined and tabulated. The study inclédes both theoretical and experi-
_mental results which are compared extensively in.order to estab-
.1ish the accuracy of the theoretical method. The experimental data
are reduced to standard conditions to facilitate this comparison and
to investigate the consistency of the large number of critical ex~
perimenta. Given the validlty of the calculational scheme, the,
various affects of diluents (including moderators), reflectors, den~-
aity charges, and polaons are studied. Finally, by application of .
the theory, results are obtained which are inaccessible or very
_difficult to obtain by experimental methods. (auth)

(RFP-907) ENRICHED URANTUM-METAL MEASURE-
Tuck, Grover (Dow Chemical Co., Golden, Colo,
July 26, 1967, Contract AT(29-1)-1106, 38p,

38669
MENTS, NO. 1,
Rocky Flats Div.).
Dep, CFSTI,

. The critical masses of oil-reflected and moderated enriched
uranium (93.12%, uranium-235) spherical and hemispherical shell
assemblies have been measured at inside radit of 0, 4, 6.67, 8,
and 12 centimeters (cm). The measurements are described and
compared to calculated values for spherfcal auf.mbnss. (l}llh)’

CRITICALITY OF AQUEOUS SOLUTIONS OF SIN R
; Johnaon, F R
Nurl, Soc., 9

8067
CENT ENRICHFE.D URANIUM. Wehster, J. W
(Onk Ridge Natlonal Lab,, Tenn.). Trans. Amer.
514-16(Oct.-Nov. 1968).

CATALOGUE OF SHA EXPERI-

* MENTS AND CALCULATIONS. Supplement I, Weinatein, 3.;
Reiter, R. A, (Knolis Atomic Power Lab,, Schenectady, N. Y.).

“ May 1967, Contract W-31~109-enge52, 18p. Dep. CFSTIL,

Eight additional SHA critical configurations were assembled

using the first and second solid homogeneous fitel materizls and

. an assortment of internal and external reflectors. The experi-
mental values of the effective multiplication conastants, dimen-

' gional drawings of the systens, and details of their construction
are presented as a supplement to the SHA catalogue. (auth)

' 98664  (KAPL-M-6701)

1968

22799 (AHSB{S)Handbook-5(Pt.1)) HANDBOOK OF EXPERI-,
MENTAL CRITICALITY DATA., PART L. Chapters 1 to 4.
Abbey, F. (comp,) (United Kingdom Atomic Energy Authority,
Risley (England). Authority Health and Safety Branch)., 1967,
122p. Dep. CFSTI. UK.

Criticality data from the literature are compiled into tabulated
form. These tables are broken down Into: single unmodcrated
1Y) cores; single unmoderated plutonium cores; single 233y cores
moderated by deuterium, berylllum, or carbon; and single pluto-
nium cores moderated by douterium, berylll\lm. or carbon. Data
arc given varlous geometric configuratfons. 67 references.
(M.L.SJ
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32958 (AHSB(S)Handbook~5(Pt.2)) HANDBOOK OF EXPERI-
MENTAL CRITICALITY DATA, . PART 2, CHAPTERS 5 AND 6,
Abbey, F, (comp,) (United Kingdom Atomic Energy Authority,
Risley (England), Authority Health and Safety Branch). 1968,
124p. Dep, CFSTI. UK.

Criticality data are tabulated for: single ¥°U coros moderated
by hydrogen and single Pu cores moderated by hydrogen. The
results for highly enriched systems are categorized according
to: unrcflected spheres of aqucous UO,F; and UO,(NO,y), and
spherical systems reflected with water and polycthylene; aqueous
evlindrical systems —both reflected and unreflected; reflected and
unrcflected aqueous parallelepiped coves; uranium metal cores

diluted with lucite and with lucite-graphite; and annular cylindrical

aqucous corcs. The results for low and intermediate enrichment
Aystems are categorized as: bare aqucous cores ol spherical,
cylindrical, and rectilinear paratlelepiped configurations; single
material reflected syatems; and composite reflectors. Criticality
data for heterogencously polroned aqueous systems are tabulated.
Pu fucled aqueous systems are categorized according to spherical,
cylindrical, or parallelepiped. 57 references. (M.1,.8.)

35423 (APDA~224) QUARTERLY TECHNICAL PROGRESS
REPORT ON AEC-SPONSORED ACTIVITIES, JANUARY-MARCH
1968. (Atomic Power Development Associates, Inc., Detroit,
Mich.). Coptract AT(11-1)-865, 87p. Dep, CFSTI,

CRITICAL ASSEMBLIES-— physics measurements for pluto-

nium-fueled ZPR-3 Assembly 48, analysis of one-dimensional ,
24-group spherical-geometry; physics measurements for
uranium-fueled ZPR-6 Argembly 2, analysis of one-dimen-
atonal 21-group apherical-geometry

Critical Experiments:
Reasonably Homogeneous

12087 (BNWL-472, pp 5,1-16)  CRITICAL MASS PHYSICS,
(Hattelle~-Nocthwest, Richland, Wash, Paclfic Northwest Lab,),
Critloality experimonts, bare and water reflected, wery continue
with the 42 » 42 {n. slub ussembly having adjustatle thickives (b
plutonium concentration was 58 g/liter and acid molarities were
2.3 and 5, Tho plutonium contained 4.8 wt % 2%bu Evaluatton o
the effcet of vossel walls, luttice rolnforcement, und huod wally
was nide. Correlation of slab exporissental dilae and tntiad cad
culation theory wai s in poor agrecment, The clean critical baty
und watur reflected fufinite slab wans expertmentally estimated to
be 15.7 and 10.1 cm respectively for 58 g Pu/titer ut an acid molar-
ity of 2.3, Criticulity expuriments were performed to provide ity
for nuclear safety jrpidance on handling, storing, and shippug of
. United Kingdom nut typu caska containing 6.6 ki plutonsuni turd
each, Experiments were carried out with the nine casks bac und
reflected with Lucite, Fffect of Lucite moderator and Cadistum
plating was studicd qualitatively, The bare array indicated vt
cality at ubout 19 casks; the reflected array guve 10Y%, casks fur
criticality, Critical bucklings and musses we:re measured for 4
range of lattice spacings of 2.1 wt ‘% enriched U fuel tubes in hight
water, Criticality experiments were performed in support of the
Gus Cooled Fust Brecder Reactor (GCFR) program. The expert.
ments wore designed to simulate water entry into the GCFR core
and to check busic neutronic data and computational techniques,
An experimental program to provide data for determining the
minjmum critical 23(J enrichment of hydrogenous uranyl nitrute
systems was completed in the PCTR, Duta reduction and an.lysis
are currently in progress. Some experimental results are pro-
sented as raw data. The dead time problem connected with Russi-
alpha measurement using multi-chunnel equipment was circum-
vented by using, essentially, a multiple single chinnel approach. A
system was assembled employing fast solid state equipment in hoye
that it will be uscful for epithermul and fuast neutron systems. A
system for experimentally measuring the Py probability of reatet
noise for various time {ntervals wus assembled in hopes of pranid-
ing an Indepondent measurement of the prompt neutron decay cun
stant. A new series of eritical oxperiments was begun ut the Cuiti
cul Muss Laboratory with PuO,-polystyrene compacts and the
Remote Split-Tuble Muchine. These experiments are u continuatt 4
of the basic rescarch program to provide duta for evaluating the
effeets of moderition and 2#9Pu on inter mediate neutron spectia
plutonium aystems. The current series of expuriments ato cun
cerned with fucl havinyg un atomic H/Pu of 5 and a ¥'Pu lsutyy
content of 11.5 wt ‘b, {auth)

22804 (BNWL~685) 'REACTOR PHYSICS DEPARTMENT
TECHNICAL ACTIVITIES QUARTERLY REPORT, OCTOBER,
NOVEMBER, DECEMBER 1967, (Battelle-Northwest, Richland,
Wash, Pacific Northwest Lab.). Mar, 1968. Contract AT(45-
1)-1830, 108p. Dep. CFSTL. ’

CRITICAL ASSEMBLIES —critical mass measurements in the
Critical ‘Approach Facllity; neutron buckling measurements
in the Critical Approach Facllity; control rod reactivity worth
mecasurements in the Critical Approach Facllity; neutron .
spectrum measurements In heterogeneous plutonium fueled,
integral

CRITICALITY STUDIES—critical measurements using pluto-
_ nium nitrate in slab geometry
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14 STUDIES OF CRITICAL ASSEMBLIES OF HOMO- -
GENEOUS MIXTURES OF PLUTONIUM OXIDE AND i’OLYc-)-
STYRENE, Baxter, Alan M. (General Atomio Div., General
Dynamics Corp., San Diego, Calif,): Clayton, E, D,; Hansen, L, E,
Tr;na. Almsar. N:;:l. Soc., 10: 536(Nov, 1967), . .

rom Conferénce pn Remote Systems Technology and
Atom Fair, Chicago, 1., Nov, 5-9, 1967, See CONF-gIIOL

8119 MINIMUM CRITICAL U ENRICHMENT FOR URANYL
NTRATE DIYDROGENOUS SYSTEMS, Blerman, S. R.; Heas,
Gi. M. (Battelle-acific Northwest Lab,, Richland, Wash,).
Trans. Amer. Nucl, Soc,, 10: 539-40 Nov, 1967),
Eromy' 15th Conference on Renmote Systems Technology and
Atom Fair, Chicago, 1ll., Nov, 5-9, 1967, See CONF~671102,

21749 MINIMUM CRITICAL 3%U ENRICHMENT OF HOMO-
GFENEOUS, HYDROGENOUS URANYL NITRATE SYSTEMS,
Bierman, S. R.; Hess, G. M. (Battelle Memorial Inst., Richland,
\lhgnsh.). Nucl, Sci. Eng., 32: 135-9(Apr, 1968), (BNWL-SA-

79).

The data presented cstablish the minimum.critical enrichment
of 35U in homogencous uranyl nitrate at 2.104 with a standard
deviation of 0.010 wt %. This results in a Jower limit of 2,07 wt %
at the 99'4 confidence lovel. Optimum neutron moderation for 2.14,
2.26, and 3.0 wt 'h enriched uranyl nitrate homogenepus systéms .
occurs at H/U ratios of 8.0 £ 1.0, 9.3 ¢ 0.5, &nd 10.5, tespcctively,
The minimum critical enrichment is the enrichment fequired to
obtain an infinite neutron multiplication factor of unity under con-
ditions of optimuin moderation, (M.C.G.) ' '

CRITICAL EXPERIMENTS \VITP} HOMOGE_NEOUS .
Pu0,;-POLYSTYRENE AT 5 H:Pu. Blerman, S, R.; Hansen,

L. E.; Lloyd, R, C.; Clayton, E. D. (Brookhaven National Lab.,
Upton, N. Y.). Trans. Amer, Nucl. Soc., 11 380-1(June 1968),
Frnm 14th Annual Meeting of the American Nuclear Saclety,

Touronto, See CONF -680601.

33062

37530 (BNWL-SA-1630) CRITICAL EXPERIMENTS WITH
HOMOGENEQUS PuQ;-POLYSTYRENE AT § H:Pu, Bierman,
S. R.; Haosen, L. E.i Lloyd, R, C,; Clayton, E. D, (Battelle-
Northwest, Righland, Wash, ' Pacific Northwest Ldb,),” May 21, *
1908, Contract AT{45~1)-1830, _13p. .(CONF-GBOGOI-IB).' !
Dep, CFSTIL. . o L
From 14th Anmal Meeting of the American Nuclear Society,
Torountd, Qntlrlo. . , ' '
Criticality parametera for mixtures of fuel having an 11.5 wt %
30py imotopic concentration and an atomlc H/Pu ratio of 5 are
presented. Experimental data are obtained from both bare and
_reflected rectangular parallelepipeds of PuO;—polystyrene fuel.
(p.c.c.) : : Lo

Critical Experiments:
Reasonably Homogeneous

.o, .

35455 COMPARISON OF MEASUREMENTS IN SNEAK-1 AND
ZPH Ill-41, Boehme, R.; Barleon, L.; Boehnel, K,; (and others)
{Kernforschungszentrum, Karlsruhe, Ger,). pp 55-77 of Fast
Reactor Physics, Vol, lf, Vienna, International Atomic Energy
Agency, 1968,

From Symposium on Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany, See $11/PUB-165(Vol.2);
CONF-671043-{V0l,2),

The expertmental progeam of the Karlsruhe Fast Zerv Power
Reactor SNEAK sturted in the autumn, 1966 with measurements
on a 460-Hter uranfum assembly, a mock-up of ZPR (i1-41, Dur-
ing a four-maonth perfod the experimental {astallatlons and tech-
nlques of SNEAK were successfully tested, The tastallullony
fnclude a movable druwer conneeted to gn nutomatie sample
changer operatng in a horizontal experimental channel, a verti-
cal drive unit, a pllc vaetllator, and a pulsed ncutron gencerator.
The techniques used Include spectra measurements with proton
recoil counters and fuil activation, and several techniques for
determining reactor power and fi/1, e.g., Russl- und pulsed neu-

tron source measurements., In the experimental program quanti-
ties such as critical mass, reaction rate ratios, neutron spectrum,
material worths in the center, radial and axial traverses, g8/1, and
reactor power were determined The results were generally in
good agreement with those of the ZPR 11l experime-.ts, and the
remaining discrepancies are discussed. Thuse are partly due to
small deviations in the material composition of the two assem-
blles. The experimental data are also compared with calculations
using the 16-group YOM, 26-group KFK, and 26-group AUN cross-
section sets. While critical maas is best calculated with YOM, the

® YOM spectrum {8 too hard, and both KFK and ABN give better
agreement with the experimental spectrum, (auth)

! - -

25078 (CEA-R-3367) EXPERIENCES DE CRITICITE REALI-
SEES AVEC UNE SOLUTION HOMOGENE DE PLUTONIUM, RE-
SULTATS EXPERIMENTAUX. INTERPRETATIONS THEORIQUES,
(Critical Experiments Carried Out with 28 Homogeneous Plutonium
Solution. Experimental Results., Theoretical Interpretations),
Bouly, Jean Claude; Calzergues, Robert; Dellgat, Edouard; Houells,
Michel; Lecorche, Plerre (Commissariat a I'Energie Atomique,
Saclay (France), Centre d'Etudes Nucleaires), Dec. 1967, 90p,
(In French), Dep. ' '

Results of a series of experimental and theoretical criticality
studies on plutonium are given. A comparison of theoretical and
experimental values for critical hetghts of solutions is made; cf-
fects of nitrogen, introducod in the form of the nitrate ion, on the
reagtivity of the fissile media are evaluated; the effccts of 2°Py
on the reactivity of the media are analyzed. Influence of moder-
ators which are introduced {nto the solution s investigated; ef-
fects of dimensions of the inner cavity of annular cylinders are
analyzed, (auth) .

48735 {(NP-17606) CRITICALITY OF THE LIQUID MIX-
TURES OF HIGHLY-ENRICHED UF; AND HF. Caizergues,
Robert; Deilgat, Edouard; Lecorche, Plerre; Maubert, Louis;
Revol, Henrt (Commissariat a 1’Energie Atomtque, Saclay

. (France), Centre d’Etudes Nucleaires). Apr. 1968, 88p. (In
French). (R-68.1). Dep, ° .

Critical maas {8 detcrmined for &8 UF¢-HF mixture as a functfon

of 3% concentration; the liquld-vapor cquilibrium is cstablished
for the system. Schematics of the UF -HF circuit are shown,
experimental apparatus is described. Density of the binary system
is tabuiated as a function of temperature; critical uranium con-
centration ia shown as a function of temperature. Vartation of
the cffective multiplication coefficient is shown a8 a function

. of sphere dlameter. Effocts of the wall of the sphere and tem-
peratura effects on the reactivity of the mixture are determined.

. 23 references. (M.L.8.)



1968

47022 MULTIREGION FAST REACTOR EXPERIMENTS,
Carpenter, S. G.; Mountford, L. A,; Springer, T, H.; Strominger,
D.; Tuttle, R. J. pp 91-109 of I Reattori Veloci. Rome, Comitato
Nazionale Energia Nucleare, 1967,

From 8th Nuclear Congress, Rome, June 1963, See CONF-193- .

(Vol.2). .
A description of an Al —-?%U-fueled critical assembly is pre-

sented. The critical assembly uses reduced-density Al for Na and .
graphite and Be for moderators. Calculations for the kinetic prop- :

ertics of the nine critical assemblies are presented. (auth)

50760 DETERMINATION OF EFFECTS OF CROSS SEC-
TION ERRORS ON FAST REACTOR CALCULATIONS. Celentano, .
Romano; Gandini, Augusto (CNEN, Rome). pp 71-85 of Fisica
del Reattore, Rome, Consiglio Nazjonale delle Ricerche, 1966.
(In Stallan). ' ' !

« From Conference on Physics of Reactors, Milan, See CONF-
469. .
Fuel volume fractions for six reference fast reattgr cores are
tabulated; core volumes range from 4002590 1. Sensltivity of
reactivity to change in cross section is evaluated; resuits are tabu-
lated far each core volume. Effects of cross section varlation on
inittal conversion factors is discussed. (M,L.S.)

35637 INVESTIGATION OF THE CRITICALITY OF LOW-
ENRICHMENT URANIUM CYLINDERS, Chezem,C.G. (Los
Alamos Scientific Lab., N, Mex,), Nucl, 6ci, Eng., 33: 139(1968),
An attempt to achleve a near-critical assembly with a minimum
average U enrichment of an unreflected, uranium metal, 21-in.~
diam cylinder -has been completed. Data weére required for the
design of a low-enrichment, uranjum metal, reflected system,
Utilizing only the materials on hand, 21-in.-diamaeter plates of
93.3'% enriched uranium and normal uranium, four low-enrichment
cylinders were investigated. The thickness of the normal uranium
plates dictated the exact enrichments attainable by Interleaving the
plates in a cyclic manner along the axis. The critical parameters
were obtained by extrapolation of inverse multiplication curves,
which extend to 93 to 95% of the critical height. Corrections for
the reflecting properties of the vertical support structure and the
building itself were applied. The significant results are tabulated.
A least-squares analysis (quadratic) of the data, inverse critical
height squared va percent enrichment, yields results which ex-
trapolate to an infinite~height enrichment of 10.5 + 0.2%. (auth)

3896 (RFP-1033)"' CRITICAL MASSFES OF STEEL-MOD-
ERATED, ENRICHED URANIUM METAL ASSEMBLIES WITH
COMPOSITE STEEL-OIL REFLECTORS. Coonfield, Donald C,;
Tuck, Grover; Clark, Harold E.; Ernst, Bruce B, (Duw Chemi-
cal Co., Gulden, Colo, Rocky Flats biv.). Nov, 7, 1967, Con-
tract AT(29-1)-1106, 13p. Dep. Ct'STI. :
Critical mugses huve been determined, experimentally and cal-
culated, for vartched U metal spherical ussemblies, moderated in-
ternully with a sphere of mild steel of radius 8.01 centimeters.
The assemblics were reflected with various thicknesses of mild
steel fullowed by an effectively infinite wmount of oil. An irregu-
larity was noted in the graph of the experimental and calculated
critical mugsos as a function of reflector stgcl thickness. (auth)

33035 A “BENCHMARK’ SERIES OF PLUTONIUM-FUELED

FAST CRITICAL ASSEMBLIES.” Davey, W. G. (Argonno Natlonal'

Lab., Idaho Falls, Idaho); Broomfield, A. M.; Amundson, P. L;
(and others). Trans. Amer. Nucl, Soc., 11: 239-40{June 1968).
From 14th Annual Meeting of the American Nuclear Socfety,

Toronto. See CONF-680601.

18573
IN CONNECTION WITH THE DEVELOPMENT OF THE WWR-SM
CORE. Frankl, Laszlo; Gacsi, Lajos; Szabo, Ferenc; Szaklajda,

33059
WATER-REFLECTED PLUTONIUM SPHERE. Geer,W, U,;
Smith, David R, (Los Alamos Scientific Lab., N, Mex,), Trans.
Amer, Nucl, Soc,, 11: 378(June 1968}, .

Toronto, See CONF-680601..

Critical Experiments:
Reasonably Homogeneous

33123 - KRITICHESKIYE PARAMETRY SISTEM S DELYASH-
CHIMISYA VESHCHESTVAMI [ YADERNAYA BEZOPASNOST*;
SPRAVOCHNIK, (Critical Parameters of Systems With Fission-
able Materials and Nyclear Safety; a Handbook), Dubovskii, B, G.;
Kamaev, A, V.; Kuzaetsov, F. M,; (and others). Moscow, Atomiz~
dat, 1966, 225p., - R
Presented 18 a handhaok intended for specialists concerned with

the problems of assuring nuclear safety, for persons calculating,
designing, operating, and studying the physics of nuclear reactors
of vartous typts, and for students {n associated departments.
Methods of creating and maintaining conditions which will exclude

.the poreibility of an accidental chain reaction during the pro-

' cessing, storage, and transportation of flasionable materials are
discussed. The book {s based mainly on the results of studies
published before 1965. In addition to informadtion on critical pa-

. ramcters of gsyatems with fissionable materiala, the fundamentat

concepts of criticality, principles for assuring nuclear rafcty, a
review of cages of the occurrence of uncontrolled chaln reactions,
and the basic standards for nuclenr safety are included. (AT

32975 (LA-3883) CRITICAL DIMENSIONS OF HOMOGE-"
NEOUS SPHERES CONTAINING 2%y, 28y, AND CARBON FOR
VARIOUS C/ ¥5U RATIOS AND 233U ENRICHMENTS, Engle,
L. B,; Stratton, W, R. (Los Alamos Scientific Lab., N, Mex,),
Dec. 15, 1967, Contract W-7405-eng-36. 13p. Dep. CFSTI.
The critical dimensions of homogerncous spheres containing 2%y,
Wy, and carbon at various C/2%¥U moderating ratios and 23U en-
richments are presented. Some values of k., for these mixtures
are Included. (auth)

'2324 (RFP-1025) CRITICAL MASSES OF SPHERICAL

AND HEMISPHERICAL STEEL-MODERATED, OIL-REFLECTED
ENRICHED URANIUM ASSEMBLIES. Ernst, Bruce B.; Tuck,
Grover (Uow Chemical Co., Golden, Colo, Rocky Flats Div.),
Nov. 8, 1967, Contract AT(29-1)-1106, 8p. Dep. CFSTI.
Critical masses were experimgntally determined for steel-
moderated, oil-reflected, spherical and hemispherical enriched
uranium assemblies having inside radii from 0.0 to 12.0 cm.
(auth) .

EXPERIMENTS ON THE ZR-8 CRITICAL ASSEMBLY

Laszlo; Varkonyl, Lajos. KFKI (Kozp. Fiz, Kut, Intez,) Kozlem,,
16¢ 3-33(1968). (In Hungarian), ! .

* The ZR-3 critical system was built as a part of the international
cooperation for the reconstruction of the WWR-S reactors. The
optimum configuration ‘of the WWR-SM reactor and a possible load
for the second operational cycle were evaiuated on this zero power

-critical assembly. The results of measurements carrfed out on

thesc two core configurations are given. (auth)

MEASUREMENT OF THE CRITICAL MASS OF A

From, 14th Annual Meeting of the American Nuclear Society,
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53417 (LA-DC-9370) MEASUREMENT OF THE CRITICAL
MASS OF A WATER-REFLECTED PLUTONIUM SPHERE, Geer,
W. U.; Smith, David R. (Los Alamos Scientific Lab,, N. Mex,).
[nd}. Contract W-7405-eng-36. 3p. (CONF-680601-39), Dep.
CFSTI. .
From 14th Annual Meeting of the American Nuclear Society
Toronto, Ontarlo, ,
Criticality measurements for a water-reflected Pu sphere are
presented. The high purity plutonium was fabricated and ma-
chined Into a mass of 5546 g. The sphere was coated with Cu and
enclosed in & Plexiglass shell. Monitoring of the ncutron counting
rate due to the Pu provided {requent checks of the multiplication
of the sphere as water was slowly added to the sphere-containing
4 x 4 ft tank. One-dimensional DTF calculations are prescuted.
The sphere was remachined to remove 200 g and the water-adding
procedure repeated. Results are discussed. (D.C.C.) :

18547 (DOCKET-50231~1) SOUTHWEST EXPERIMENTAL
FAST OXIDE REACTOR. Facility Description and Safety Analy~
sis Report, Amendment 6, Suppl. 1. (General Electric Co.,
Sunnyvale, Calif. Advanced Products Operation), Dec. 7, 1967,
5Tp. Dep. CFSTI, \

Supplementary information on analysis of SEFOR mockup critical
experiments in ZPR-3 is given. Information includes: ratio of
prompt neutron lifetime to effective delayed neutron fractions, '
reaction ratios, reaction-rate traverses, 23*Pu traverses, and an
evalunu)on of reflector leakage probabilities. 24 referencea. N
(M.L.S.

30303 (GEAP-5271) IMPLICATIONS OF RECENT FAST
CRITICAL EXPERIMENTS ON BASIC FAST REACTOR DESIGN
DATA AND CALCULATIONAL METHODS. Greebier, P,; Gyorey,
G. L.; Hutchings, B, A.; Segal, B. M, (General Electric Co,,
Sunnyvale, Calif. Advanced Products Operation), Oct, 1967..
Contract AT(04-3)-189, 37p. Dep. CFSTI, '

Recent experimental information from dilute, Pu-fueled critical
assemblles s used to test and to provide guidance for {mproving
fast reactor design data and calculational methods. The experi-
mental data are taken from ZPR-IIO Assembly 47 (the SEFOR core
mockup) and ZPR-1II Assembly 48. The important nuclear reactor
parameters are calculated with a number of varfat{ons in nuclear
data and calculational techniques. An analysis of the experimental
and calculatod results shows that by. careful adjustment of the im-
portant cross sections, well within experimental uncertainties, and
by improved accuracy in the calculational methods, a much closer
agrcement can be achicved between caldulations and experiments

. ’than that heretofore reported. A complete evaluation is made of
the cyoss-section and resonance parameter data for Pu-239, the

mdst importaat isotope in this case. The new data yield good agree- A

mont with the critical masseg of ZPR-II Assemblies 47 and 48. ,
They result in a calculated 23*Pu Doppler effect that is essentially
zero, in agreement with the measured values. ‘A twg-dimensional
calculation of the necutron lifetime, using group constants that ade- -
quately gccount for the spatial variation of the neutron spectrum,
ylelds a significant improvement over that based on a one-
dimensional model. (50 references are included). (auth)

33058 UNREFLECTED PLEXIGLAS-GRAPHITE-URANIUM
CHITICAL MEASUREMENTS, Hoogterp, J. Carlton (Los
Alamos Sclentific Lab,, N. Mex.}, Trans. Amer, Nucl, Soo,,
11: 389-90(June 1968), _ .

From 14th Annual Meeting of the American Nuclear Society, .
Toronto, See CONF-G80601,
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" Tenn.).

Critical Experiments:
Reasonablv Homogeneous

25089 (LA-DC-8521) MINIMUM CRITICAL MA
George A.; Mills, Carroll B, (Los Alamos Scientlﬂcssl:nb..h:lv“'
Mex.). [nd]. Contract W-7405-eng-36. 10p, Dep. CFSTI,

A cubical core of enriched (93,15%) 2%U foil in a cubical Be re-
flector wag used to establish minimum critical mass measure-
ments. Three core sizes, of bases approximately 8 in., 6.5 in,
and 6 {n. square, were made critical by adjusting core height. '
Results of the experimental study are presented. (D.C.C.)

33065 . EFFECT OF STEEL-WATER REFLECTORS ON THE
CRITICALITY OF LOW-ENRICHED URANYL FLUORIDE SOLU=-
TION. Johnson, E. B.; Newlon, C, E. ' (Oak Ridge National Lab,,
Trans, Amer, Nucl, Soc,, 11: 383~-4(June 1968).

* From 14th Aanual Meeting of the American Nuclear Society,

Toronto., 'See CONF-680601, o .

35599 " (K-D-2006) -EFFECT OF STEEL-WATER REFLEC~
TORS ON THE CRITICALITY OF LOW-ENRICHED URANYL
FLUORIDE SOLUTION. Johnson, E. B, (Oak Ridge National
Lab,, Tenn,); Newlon, C. E, (Oak Ridge Gaseous Diffusion ’
Plant, Tenn.). {1967). Contract W~7405-eng-26. B8p. (CONF-
680601~16), Dep, CFSTI, . '

From 14th Annual Meeting of the American Nuclear Soctety,
Toronto, Ontario, '

The effect of composite reflectors of steel and water on the re+
Aactivity of single cylinders of aqueous solution of low-enriched
UO,F, is described. The results are applicable to evaluation of
,eriticality safety of shipping containers and for verification of
,g:nlculatlonal models. (D.C.C)) ’ '

35605 (ORNL-4263) CRITICAL EXPERIMENTS FOR
THE REPETITIVELY PULSED REACTOR SORA, Kistner, G.;
Mihalezo, J. T, {(Oak Ridge National Lab,, Tenn,). June 1968,
Contract W-7405-eng-26., 105p. Dep. CFSTI.

A series of static critical experiments has been performed on
an accurate mock-up of the SORA Reactor. SORA is a NaK-cooled
repetitively pulsed fast reactor which will be used as a high inten-
sity ncutron source for time-of-flight experiments. The reactivity
of this reactor is varied by a movable reflector. Those parameters
which are related to the kinetics of the reactor have been investi-
gated thoroughly in the critical experiments. They have been mea-
sured for heryllium and for iron reflectors of several slzes and for
various cuce and fixed reflector configurations. The total reac-
tvity of the movable reflectors varied from 3.7 dollurs for a

“1l-cm-wide fron reflector to 12 dollars for a 26.2-cm-wide beryl-

lium reflector. The reactivity of the movable reflector as a fune-
tion of §ts posltion has been shown to have a parabolic dependence
on position characterized by the parameter o, which varied from
4 t0 9.9 cents/cm?. The prompt neutron time decay {s described
by a fast decay constant which varied between 0.30 and 0,55 psec—?!
and a slow decay constant which varied between 0,05 and 0.10
usce™!, The critical masses for the various experiments was be-
tween 50.3 to 57,3 kilograms of urantum enriched to 93.2 wt %
33y, Using space {ndependent neutron kinetivs with one delayed
neutron group, it hus been shown that with a 24-cm-high, 7-cm-

thick, 21-cﬁ|-w1de beryllium reflector the nuembl;' will produce
pulses approximately 50 usec wide at half maximum power with &
peak-to-minimum power ratio of approximately 4000. (auth)
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35657 MASURCA 1-A AND 1-B-PRELIMINARY RESULTS,
Kremser, J.; Barberger, M.; Bruna, J, G,; Brunet, J, P.; Moug~
niot, J, C.; Schmitt, A, P,; Verriere, P, (CEA, Cadarache,
France). pp 3-33 of Fast Reactor Physics, Vol, Il, Vienns,
International Atom!ic Energy Agency, 1968, {(In French).

From Symposium on Fast Reactor Physice and Related Safety
Problems, Karlsruhe, Germany, See STI/ PUB—165(V01.2);
CONF-671043-(V01 2).

The MASURCA fast-ncutron critical model at Cadarache went
critical in December 1966 with a plutonfum configuration, using
graphite as diluent 8o as to obtain a neutron spectrum lying
within the spectral range of high-power fast reactors. The con-
struction of the first core, compnsed of the MASURCA 1-A lattice
using a U-~-Pu-Fe alloy withk 25% Pu, and experimental techniques *
are described. Speatral index mcasuremont data and reactivity
coefficients for various materials are quoted. The material
buckling value of the assembly was determined experimentally
using spatial distributions for various reaction rates. Some
measurement data are compared with the corresponding theo-
retical values caleulated from tranaport theory or by a Monte
Carlo method, The causen of error and improvements which
ehould be made fn experimental methaods and in interpretation of
the measurements are discusrsed. (auth)

44874 {NASA-CR-72329) CAVITY REACTOR GAS-CORE
CRITICAL EXPERIMENT. Kunze, J. F.; Masson, L, S.; Pin-
cock, G. D.; Wood, R. E.: Hyland, R, E. (General Electric Co.,
Idaho Falls, Idaho. Nuclear Materials and Propulsion Operation).
Nov, 6, 1967, Contract C-67747-A. 21p, (CONF-671102-

42),

From 15th Conference on Remote Systems Technology and
Atom Fair, Chicago, IH,

A gaseous UF, core configuration was made critical in a 4 foot
dlameter, 43 inch long, tank and critical loading mcasurements
were made. The results from the real gas configuration are com-
pared with those from a mockup U-foil configuration of the same
dimensions. It is concluded that the mockup provides an adequate
representation of the gas core and can be used to simplify studies
of variations in materials and geometry for the cavlty reactor
concept. (H.D.R\)

18570 EXPERIMENTAL AND THEORETICAL INVESTIGA-
TIONS ON THE PHYSICS OF FAST REACTORS. Lelpunskli,

A, 1.; Abagvan, L. P.; Razazyants, N. O.; (and others), pp 445- -
91 of Fast Breeder Reactnra, Evans, P, V, (ed.)). Oxford, Per-
gsmon Press, 1967.

From British Nuclear Energy Society Conference on Fast
Breeder Reactors, London. See CONF-660502,

A reactor of the BN-350 type was studied by the use of critical
asgembiies with two enrichment zones. Critical parameters were
calculated and cross section ratios measured in the center of the
assemblies. Perturbations causcd by different materials, including
Y, Ta, Re, Fe, Nb, Mo, and W, were investigated. Control rod
eﬂectlveness was studied and heterogenelty cffects analyzed.
Prompt neutron lifetime was measurcd by means of two enriched
BF, proportional counters. Neutron propagation in UO, and the -
Doppler effect in 3%U were studied. Space-encrgy neutron dis-
tribution in the thick oxide blanket of the BR-1 reactor was mea-
sured. Some problems in calculation theory and methods are
described, {ncluding theoriea of neutron propagation and ¢ransfer.
(UK)
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_L.E. (Brookhaven National Lab., Upton, N. 1.).

+0 TO 5,

Atom Fa'lr. Chicago, 1il., Nov, 5-9, 1967,
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CRITICALITY OF PLUTONIUM NITRATE SOLUTIONS

IN SLAB GEOMETRY. ILloyd, R. C.; Clayton, E. D,; Hansen,
Trans, Amer,
Nuel, Soc., 11: 381-2(Juns 1968),

From 14th Annnal Mceting of the American Nuclear Socloty.

Toronto, See (.r)NF 880601,

16289 {ORN1.-TM-2082) ' CRITICAL EXPERIMENTS WITH
FNRICHED URANIUM MFTAL-POLYETHYLENE, ~PLEXIGTAS,
AND - TEFLON MINTURES.  Magnuson, D, W, (Oak Ridge
National Lab,, Tenn.), Feb, 1968, Contract W-7405-cng-2 i,
38p. Dep. CFSTI,

Reflected and unreflected critical experimonts were performed
at 11 U atomic ratios from 0 to 5 in rectangular geometry with
Iayvers of enriched uranium and polyethylene. Base dimensions of
the ansemblics were 5 x 10 and 10 x 10 in. In some unrefiected
experiments, the metal waa Interleaved with Plexiglas and with
Teflon at only the Iatter base dimenkions. Heterogeneity cffrcts
were found to be amall from experiments assembled from the
anme or approximately the same materfals but with different
layer thicknesses Values of k.. caiculated with the KENO Monte
Carlo code. are in excellent ngreement with the experimental
values Ry cquating geometrical bucklings for rectangular and
spherical geometry. these data were converted to critical masses
for spheres. Comparisons of the experimental values were made to
the critical masses calculated by the ANISN transport code for

homngonoous apheres. (auth)
L d

CRITICAL EXPERIMENTS AT H:%%U RATIOS FROM
Magnuson, D. W, (Oak Ridge Natlonal Lab., Tenn.).
Trans, Amer, Nucl. Soc., 11: 383(June 1968).

From 14th Annual Meeting of the American Nuclear Soclety,
Toronto, See CONF- 680601

33064

6108 SUPERPROMPT CRITICAL BEHAVIOR OF A URA-
NIUM-MOLYBDENUM.ASSEMBLY., Mihalczo, J. T. (Oak Ridge
Natinnal Lab,, Tenn.); Lynn, J. J.; Watson, J. E,; Dickinson, R, W,
Trans, Amer, Nucl. Soc., 10: 611~12(Nov, 1967).

From 15th Conference on Remote Systema Technology and
See CONF-671102,

14267 ' EXPERIMENTAL REACTOR WITH GASEOUS UF;.
NO. 1, THE CALCULATION OF THE CRITICAL MASS, Ogushi,
Terumune (Chuo Univ., Japan); Yumoto, Ryozo. Chuo Daigaku
Rikogakubu Kiyo, 8: 125-33 (Dec. 1965}, (In Japanese).

The critical mass of experimental reactor with gaseous UF, i8
determined. The reactor was a partly heterogeneous type, with a
Be metal moderatar and a graphite reflector. The core of the re-
actor was of cylindrical shape, 116 cm {n diameter and 108 cm
height. The Be moderator was in the form of tubes of 4.0 cm
square in crosg-acction. Gaseous UF¢ was filled in 148 channels
arranged {n a square lattice with 8.0 cm pitch, Aluminum tubes
of 4.0 cm square in cross-scction and 0.1 cm thick were used to

.make those channcls, The side reflector was 50.0 cm thick, and

the upper and the lower reflectors were both 60.0 cm thick. From
the results of the calculation by one~group theory of four factor
formula, it was shown that the reactor can reach critical mass
with that of 2.3 kg 90% enrtched UFg at 0.9 atm, and 80°C. (auth)
(NSA -of Japan)
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3881 (NASA-CR-72234(Vol.1))" CAVITY REACTOR CRIT-
ICAL EXPERIMENT. VOLUME 1, Final Report. Pincock,
G. D.; Kunze, J. F. (General Electric Co,, ldaho Falls, idaho.
Nuclear Materials and Propulsion Operation). Sept. 6, 1967.
Contract C-67747-A. 380p., Dep. CFSTI, .

A serles of experiments were canducted at the Idaho Test Statfon
on a large *‘cavity’’ reactor consisting of a cavity 183 ¢cm in diam-
eter of 122 cm long aurrounded by 91 cm of heavy water, The
cavity was fueled with uranium-235, Measuremunts were made on
various configuratlons, including such variations as fuel diameter
and shape, berylilum baifles in the refluctor and {nsertion of
various etructural and vperating materfuls characteristic of a
puclear rocket reactor. 11 roferences. (auth)

6123 A COMPARISON OF CALCULATION AND EXPERI~
MENT FOR ZPR~3 ASSEMBLY 48, Pitterle, T. A, (Atomic
Power Developmeht Assaciates, Inc., Detroit); Yamamoto, M,
Trans. Amer, Nucl. Soc., 10: 530-1(Nov. 1967),

From 15th Conference on Remote Systems Technology and
Atom I-:nh'. Chicago, Ill., Nov, 5-9, 1967, See CONF-671102,

,25075 (APDA—201) CROSS SECTION EVALUATION AND
CRITICAL EXPERIMENT ANALYSIS FOR FAST REACTORS,
Pitterle, T. A.; Yamamoto, M. (Atomic Power Development
Assoclates, Inc., Detroit, Mich.). June 1967, 101p. Dep. '
For Edison Electric Inst.,, New York, ’
A noutron cross scction evaluation and critical experiment anal-
ysis conducted in support of PuD, core studies for the Enrico
Fermi Reactor are presented. Cross sections of primary impor=
tance for fast reactor analysis were evaluated for use with the
Argonne Natlonal Laboratory (ANLY MC2 code which generates
multigroup data from basic cross scction data. The resulting
multigroup croea sectione were uacd for diffusion theory calcu-
intlona of ZPR-T11 Asscmblics 47 and 8. A comparison of cal-
culnlinn with exporiment {s presented for these critical experi-
moents. (auth)

35344 RE-EVALUATION OF 35U, 23U, AND 3Py CROSS-
SECTIONS BASED ON MICROSCOPIC AND INTEQRAL DATA.,
Rakavy, G.; Reisa, Y.; Samoucha, D.; Yetvin, Y. ‘(Hebrew Univ.,
Jerusalem). pp 255-66 of Fast Reactor Physics, Vol.l,
Vienna, International Atomic Energy Agency, 1968,

From Symposium on Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany. - See STL/ PUB-165(Vol.1);
CONF-671043—{Vol.1). - L

A generalized least-squares method to improve microscopio
eross-section evaluations by means of lnteqta} data was applied
to re-evaluate the cross sections of ¥, ¥y, and 3Py, using
critical-maas data of 24 simple metallic systems composed of
these {sotopes. It was found that, after some minor modifications
of the original cross dection set, most of the experimental inte-
gral data could be reproduced, The cross-section modifications;
as a rule, were of the order of a few per cent and well within the
uncertainties in the cross-sections. The exception to the rule wus
the B'Puy fisulon croas section in the energy range up to about 150
keV, which had to be decréased by 15 to 20%, This result fade~
pendently confirms the recent measurements of White et al. (auth)
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10069  THEORETICAL ANALYSES OF HOMOGENEOUS
PLUTONIUM CHITICAL EXPEKIMENTS, Richey, C, R,

(Battelle Memorial Inst,, Richland, Wash,). Nucl, Sci. Eng.,
31: 32-9(1968).

A computational analysts was made for the large number of
available critical experiments with hydrogenous mixtures, The
calculations were made using both multigroup S, and diffusion
theory with 18 energy groups obtalned with the GAMTEC-II code.
Resonance capture by the isotope 29Pu wus treated in the NR and
NRIA approximations. The results are given as a paramctric
survey for Pu densities ranging from 0.015 to 1.0 g/cn. The
calculated minimum critical mass of ¥'Pu is 547 g for water-

- reflected aqueous Pu(NOyg), solutions and 531 g for similar mix-
tures of 3Py and water. 14 references. (auth)

"37407 (BNWL-801) REACTOR PHYSICS DATA FOR THE
{UTILIZATION OF - PLUTONIUM IN THERMAL POWER REAC-
Schmid, L, C.; Leonard, B, R, Jr.; Liikala, R, C.;
(Battelle-Northwest, Richland, Wash. Pacific ¢
May 1968, Contract AT(45~1)-1830, 143p.

1 TORS,

1 Smith, R, 1,

" Northwest Lab.,).
Dep, CFSTI.
. Experimental reactor physics data have been and are currently
being obtained in the United States to study the utiljzation of pluto-

" nium in present-day thermal reactors. A reference for what data
exist and where It can be found is presented. References to data
for lattices moderated with H,0, D,0, and graphite are included.
However, discussions are centered around the use of plutonium in
H,;0 reactors because these reactor types are of most interest in
the United States. Problems connected with calculating H,0-
plutonjum systems are illustrated uasing the data, and areas are -
mentioned in' which needs for additional data still exist. Cross
sectiona, criticality, reactivity coefficlents, kinetics, and burnup
data are referred to and conclusions are made about the use of
the data in evaluating methods and cross sections for H,O mod-
erated reactors. 391 references. (auth)

ANALYSIS OF SOME 35y-GRAPHITE CRITICAL EX~
PERIMENTS, Sehgal, Bal Ra} (Brookhaven National Lab,,
Upton, N. Y.). Trans. Amer. Nucl. Soc., 10: 535-6 (Nov. 1967).
From 15th Conference on Remote Systems Technology and
Atom Falr, Chicago, Ill., Nov, 5-9, 1967. See CONF-671102.

6113

' 32997 EXPERIMENTAL COM PARISON OF FAST- AND
" THEARMAL-NEUTRON BUCKLINGS IN A CRITICAL ASSEMBLY.
Shaw, Hobert A, (Clarkson Cull, of Tech,, Futsdunm, N, Y.);
Clark, Duvid ). Trans, Amer. Nucl, Soc., 11: $8-Y{June 19ud),
From 14th Annual Mucting of the American Nuclear datety,
Torodtu, _Sce CONF~680601,

I 33080

.SPHERES,
house Electric Corp,, West Mifflin, Pa.).
Soc,, 11: 305-6(June 1968),

.. From 14th Annual Meeting of the American Nuclear Soclety,

* Toronto, See CONF-680601.

ANALYSIS OF A SET OF HOMOGENEOUS U-H,0
Staub, Alan; Harrts, D, R,; Goldsmith, M, (Westing-
Trans., Amer, Nucl.
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20410 (GA-8166) NEUTRONIC MEASUREMENTS IN NON-
CRITICAL MEDIA, Stevens, C. A, (Gulf General Atomic, Inc,,
San iegn, Calif,),  [1967], Contract AT(04-3)-167, 34p.
(CONF-£S0307-19),  Dep, CFSTI,

Prom “nd Uonference on Neutron Cross Sections and Tech-
nology, Washington, D, C,

Several types of suberitical experiments that are intended to
provide integral checks of cross scctions and computational meth-
ods in fast reactors and fast neutron shiclding ave diacussed.
These include studies of the time reaponse to a pulscd ncutron
aource, steady-state neutron spectrum measurements, and trans-
misgion measurements. The methods which are used to analyze
these experiments are described, with the emphasis placed on
whnt cross section informatjon can be extracted from them. A
deacription of how cross scction averaging procedures are actually
performed n some of the more sophisticated codes designed for
this purposc ig included. (nulh) :

6117 CHITICALITY OF 233U AQUEOUS NITRATE SOLUTION
IN REFUECTED AND UNREFLECTED ARRAYS, Thomas,
J. T. (tuk Ridge Natfonmal lah,, Tenn,), Trans, Amer, Nucl.
Soc,, 10: 538-9(Nav, 1977),

From 16th Conference on Remote Systems Technology and
Atom Fair, Chicago, Ili,, Nov. 65-9, 1867, See CONF-671102,

1564 (ORNL-CDC-2) CALCULATED NEUTRON MULTIPLI~
CATION FACTORS OF UNIFORM AQUEOUS SOLUTIONS OF ¥
AND B%U, Webster, J. Wallace (Oak Ridge National Lab., Tenn.).
Oct. 1967, Contract W-7405-eng-26. 39p, Dep. CFSTI.
Computations of the effective neutron multiplication factor of
single units of aqueous solutions of Y0, F, and *UO,F, are
reported for guidance in the specification of limits applicable to
processes, such as storage and transport, for these fissile iso-
topes. Graphs are presented of k. as a function of such param-
eters as the mass of fissile material, the chemical concentra-
tion, the dimensfons of spheres and infinitely long cylinders, and
the thickness and area) density of infinite slabs. Transport
theory (DTF) codes in the S, approximation with Hansen— Roach
cross sections were utilized and the results agree with relevant
experiments to within 0.01 in k(. (auth)

6118 THE NUCLEAR SAFETY OF AQUEOUS SOLUTIONS
OF 23y AND 35U, Webster, J, Wallace (Oak Ridge National
lab,, Tenn,)., Trans. Amer, Nucl, Soc,, 10; 539 (Nov. 1967).
From 15t Cunference on Remote Systema Technology and
Atom Fair, ( nwenga, (., Nov, 5 9, 1967, See CUNF-671102,
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12232 {(BAW-3647-2) PHYSICS VERIFICATION PROGRAM.
Quarterly Technical Report No, 2, July-September 1966, (Bab-
cock and Wilcox Co., Lynchburg, Va.). Nov, 1966, Contracts
AT(30-1)-3647; 412007 (RDE-1526), 71p. Dep. mn., CFSTI
$3.00 cy, $0.65 mn, ! .
The results of critical experiments on cores IV, V, and VI are
reported. In all assemblies the basic lattice consisted of 0.475-
inch-ND rods of 2.45%-enriched UO, arrayed on a square pitch
of .41 inch and modexated by H,0. The water was poisoned
with H,R0O, (about 1.5 gm B’L} to obtain critical assemblies ap-
proximately 5 fect tn diameter. The reactivity worth of Ag~In—
Cd control pins arranged in configurations typical of power
reactors was measured in these cores. The results of mea~
surements of py, the modified conversion ratio, and the epither-
mal neutron spectrum are also reported. (auth) .

35565 (BAW-393-10) THORIUM FUEL CYCLE FOR HEAVY
WATER MODERATED ORGANIC COOLED REACTORS. Technical
Progress Report No. 7, October 1966-March 1967. (Babcock and
Wilcox Co.., Lynchburg, Va, Atomic Energy Div,). May 1967,
Contract AT(38-1)-393. 18p, Dep. CFSTI,

Work directly relating to the thorium - HWOCR design and
development was closed out. Arsistance was given to the Eval-
uated Nuclear Data File Task Force at Brookhaven. This'in-
cluded supplying nuclear data for *3U, 232Th, and lumped fission
products. Evaluation work was done on. varlous reactor concepts
being considered. (M.C.G.)

27730 ANALYSIS OF GRAPHITE MODERATED URANIUM
AND PLUTONIUM/URANIUM OXIDE FUEL CLUSTERS USING
THE LATTICE CODE WIMS., Barclay, F. R, (Atomic Energy
Establishment, Winfrith, Eng.). J. Brit. Nucl, Energy Soc,, 6:
165-60(Apr. 1967), _

The periormance of the lattice code WIMS was studied by the
analysis of graphite moderated exponential experiments fuelled
with clusters of UO, or Pu/UQ, rods at temperaturcs up to 390°C.
Earlier work on single metal rod systcms showed that the best
agreement in reactivity between U and Pu/U fuel was obtained by
using a 29Pu n value of 2,098 (at 2200 m/'s). The use of the IAEA
recommended n of 2.114 {n the work showed a significant depen-
dence of reactivity on 2Py enrichment, which was largely re-
moved by using an n value of 2.098. (UK)

15

. -
15764 (CONF-660221—, pp 287-90) ANALYSIS OF UNIFORM
LATTICE EXPERIMENTS WITH THORIA-URANIA FUEL IN
HEAVY WATER AND LIGHT WATER AS MODERATORS, Bhntl&,
H, K. (Atomic Energy Establishment, Trombay (Indta))¢

The METHUSELAH-1 and CAROL codes for ThO, —3% U0, or’
ThO, -8 UQ, lattlces with heavy or light water as moderator were
assessed. Experimental bucklings were uscd to calculate the Ky
for uniform critical lattice experiments performed at Argonno
National Luboratory, Brookhaven National Laboratory, and the
Bahcock and Wilcox Company, (H.D.R.) |

25722 ANALYSIS OF CRITICAL EXPERIMENTS WITH OR-
GANIC-MODERATED ASSEMBLIES. Bitelli, G.; Martinelli, R.;
Orestano, F, V.; Santandrea, E. Nucl, Sci. Eng., 28: 270-6(May
1967).

The results of critical experiments, performed with organic-
moderated plate-type assemblies containing U enriched 1o 90%
in 335U, in the zero-power reactor ROSPO, are reported. Several
cores, differing in critical radfus and in ratio of U-to-stuinless-
steel plate number, have been investiguted. The comparison with
the reactivities calculated by a standard two-group calculation
procedure shows an overestimate of the k.«'s with a systematic
dependence on the core radius., A satisfactory agreement is found
for large-size cores. It is shown that simple calculational im-
provements, such as a four-group evaluation of the nuclear con-
stants, and a more detailed treatment of core-radial reflector
interface zone, lead to a homogeneously good agreement vver
the whole range of core dimensions. {auth)
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30249 {ANL~7203) HIGH CONVERSION CRITICAL’EXPERI-
MENTS. Boynton, A, R.; Baird, Q. L.; Plumlce, K. E.; Redman, -
W, C.; Robinson, W, R.; Stanford, G. 8. (Argonne National Lab,,
Jan, 1967, Contract W-31-109-eng-38, " 81p. Dep. '
GFSTIL

A program of critical experiments has extended the range of
nmeasured nuclear parameters of lignt-water-moderated, slightly
enriched, UQO, lattices further into the undermoderated region.
The H-to-% atom ratios in tho cores' assembled ranged from
about 5 to 0.5, The initial conversion ratio, 232U-to-23°U fission
ratio, 2% capture Cd ratto, thermal disadvantage factor, and
Cd ratios of various materials reported were measured in the
full range of lattices; the bucklings, critical musses, and reflec-
tor savings reported were measured fn"the looser assemblies,
Inforination on temperature copefficlunt and control-element and
various material worths is Included. Although the experimental
results are not compared with calculations, these results are
correlated with results obtained at other laboratories with
similar fuel at higher H-to-*%U ratios. (auth)

12246 MATERIAL BUCKLINGS FOR 1.002, 1,25, and 1.95 WT
PERCENT 23U ENRICHED URANIUM TUBLES IN LIGHT WATER.
Brown, C, L.} Lloy('i. R, C. (@attclle Memorial Inst., Richland,
Wash,), Nucl, Sci. Eng., 27: 10-15(Jan, 1967). (BNWL-5A-267).
Materlal bucklings and extrapolation distances were measured .
for several »lightly enriched U-metal tube lattices and wbe-in-
tube assembly lattices in light water. The tubes measured were:
1.002 wt ‘b 35U enriched U (2.34-in. OD; 1.79-in. ID); 1.25 wt ‘%
By enriched U (2,37-in. OD; 1.80-in. ID); and 1.95 wt %, 33U en-

riched U (2.28-{n. OD; 1.41-in. ID). The tube-in-tube nssemblics .
.measured were: 1,002 wt % 35U outer tubes (2.34-in. OD; 1.79-{n.
D) containing 1.002 wt % 235U fnner tubes (1.18-in. OD; 0.49-in.
ID); and 1.25 wt % 25U outer tubes (2.37-1n, OD; 1.80-in, ID) con-
taining 0.95 wt % 235U inner tubes (1.18-in. ON; 0.48~in. IN). Mak-
Imum hucklings for the tubes were found to be 25.00, 47,00, and
a2.00 m~?, respectively; and for the tube-in-tube nssembhlics,
2%.50 and 38.50 m™?, respectively. Based on thc measurements,
critical paramcters for use in nuclear safety analyses were cal-
culated. (auth) '

38718 HXF‘P:.RIMRNTAL BUCKLING MEASUREMENTS WITH
2.1 WT PERCENT ENRICHFD) URANIUM TUBES IN LIGHT
WATER, Browu, C. L. (Hattelle-Pacific Northwest Lab,,

Richland, Wash,); Hensen, L., E,; Toffer, H. Trana, Amer,
Nucl, Sotc,, 10: 191-3(June 1967), -

From 13th Annual Mecting of the American Nuclear Society,
$n Diego, Calif., June 11-16, 19687, Sce CONF-670602,

mns3 TEMPERATURE DEPENDENCE OF NUCLEAR RE-

ACTINN RATES IN A Pu—-H,0 LATTICE, Carver, d. G

Porter, C. R. {(General Electric Co., Pleasanton, Calif.), Trans.

Amer, Nucl. Soc,, 10: 190(June 1967). i
From 13th Annval Meeting of the American Nuclear Soclety,

San Diegn, Cattf,, June 11-15, 1967, See CONF-670602.
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1400 x*° MEASUREMENT OF A NATURAL URANIUM
\GRAPHITE LATTICE IN RB-1 BY THE NULL REACTIVITY
METHOD. Casali, F. (CNEN, Bologha); Ghilardotti, G. Energ.
Nucl. (M{lan), 13: 480-90(Sept. 1966). :

Measurement of the infinite multiplication constant {s described
‘for a natural U graphite lattice, similar to the old Brookhaven
lattice, carried out in the critical assembly RB-1, by the null re-
activity method. ‘'With respect to past measurements of this type,
the experimental procedure and the interpretation of the results
were made more consistent and complete. The modifications intro-
duced are discussed in detajl. A preliminary assessment was also
made o( the effect of spectrum mismatching. (auth)

25712 (BAW-3647-03) PHYSICS VERIFICATION PROGRAM,
Final Report, Clark, R. H.; Baldwin, M, N.; Pettus, W, G.; Pirts,
T. G.; Flickinger, R, B, (Babcock and Wilcox Co.,, Lynchburg,
Va, Research and Development Div,), Mar, 1967, Contract
AT(30-1)-3647, 188p. Dep, CFSTI,
A program to determine the nuclear properties of water-
modetated, slightly ehriched, uranium dioxide lattices pertu-rbed
by clusters of Ag-In-Cd pojson pins and dissolved boric acid is
‘described. Core parameters and configurations typical of those '
in water-moderated power reactors were studied. The unper+
. turbed basic lattice consisted of 0.475-inch-OD rods of 2.46-
enriched UO,; on a squure lattice pitch of 0.644 Inch, and core
radil varied from 19 to 65 em. Boric acid, in conceatrations from
0 to about 1500 ppM, was disgolved in the moderator to control
excess reactivity. ' Power reactor fucl elements, incorporating
clusters of Ag-In-Cd poison pins and typical structural material,

‘-were simulated In the centrul reglon uf the lurgest cors. Mea-

+ surements were made of critical size, reactivity worth of ;.;olson

. pins, buckling, reflector savings, thermal disadvantuge factor,
epithermal abgorption in 29U, conversion ratio, neutron gpectrum,

: radial and axiul power distribution, und temperatuse coeflicient.
Experimental results of the program, many of which have been re-
ported in quarterly technical reports, are presented. In sume

.‘cases the data have been re-anulyzed, and the reported results

.’u_l_ay-dlf{er slightly from those reported earlier (J.R.D))

-
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27711 EVALUATION OF SOME UNCERTAINTIES IN THE
COMPARISRON BETWEEN THEORY AND EXPERIMENT FOR
REGULAR LIGHT WATER LATTICES, Fayers, F. J.; Kemshell,
P, R Terry, M.l (Atomic Energy Establishment, Winfrith,
Eng.). J. Brit, Nucl, Energy Soc,, 61 161-RI(Apr, 1967),"

the principat factors Influenclng the accuracy of comparisons
between theory and experiment for regular water -mode rated lat-
tices are examined. By the use of more elaborate theoretical
methadae, the aeeuracy of the phy<ics methads used in the WIMS
lattice cordo s e stablished with regavd to leakage, fast fis<ion
events in T, resonance captures in 2%0 and thetmal disadvan -
tagze factors  The difticulty of making ceorrectiona for the non-
asymptotie natnge of the tlux to bucklings inferred from mensure -
mente in «mall exponentinl cores is exambned and the validity of
a one dimensional analysis of this effect fs questioned  Subject to
thi= Hmitntion it-18 shown that the computational methoda are suf-
fictently aceurate to allow deduetions to he made eoncevning the
gross chovacteristics of fundamentsl nuclear data through compar-
ison of the predicted reactivities and reaction rates with expert-

ment Results for a dcrits of VO, latticed uaing hoth critical and
exponentfal techniques are given and further comparisons are
made for a sclection of experiments unl'nu both U0, and U metal
fuel. The results of reducing the leakage by polsoning with I8 in
these cxperiments are algo deseribed. ‘The results obtained sup--
port the nced to introduce a modification to the resonance integrals
for *"U as computed from fundamental data, and information is
provided on a preferred value for the ratio of epithermal capture

to fisaslon in 23U, A pitgh-dependent error in the fast fission factor .

and a discrepancy in temperature coefficient are identified, but
cfforts to isolate the cause of these errors were not successful.
(UK)

15768 (N-66-33021) CRITICAL MASS STUDIES WITH ',I‘HE
NASA ZERO POWER REACTOR I, IIl. HETEROGENEOQOUS
ARRAYS OF CYLINDRICAL VOIDS, Fox, Thomas A.; Mueller,,
Robert A,; Ford, C, Hubbard
Administration, Cleveland, Ohio. Lewis Research Center).
Aug, 1966, 25p, (NASA-TN-D-3555). CFSTI $3.00 cy, $0.65
mn, .
The NASA Zero Power Reactor II (ZPR-II) has been used to de-
termine cxperimentally several critical cylindrical configurations
of aqueous fuel solutions that contain heterogeneous arrays of . '
voids. These voids are cylindrical, are symmetrically arranged
parallel to the axis of the reactor, and extend the height of the
core. The study covered a wide range of highly enriched aque-~
ous UQ,F, fuel concentrations. The specific reactor void counfig-
urations consisted of symmetrical arrays of 1, 7, 19, 31 4nd 37
tubes approximately 7.6 cm in diameter arranged in hexagonal
geometry with pitches of 9.652 or 10.822 cm. In addition to the
critical mass and geometry, data are presented on the thermal
neutron flux distributions in the central radial plane, and oa the

variation of vold reactivity importance with radial position. These *

data explain qualitatively sume of the reactivity effects associated’
with the different vold spacings. (STAR) ’
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23715 (EUR—3126.1) MISURA DELLA COSTANTE DI MOLTI-
PLICAZIONE INFINITA DI RETICOLI A URANIO NATURALE E
GRAFITE NELL'INSIEME CRITICO RB-1 CON IL METODO
DELLA REATTIVITA®’ NULLA., (Measurement of the Infinite
Multiplication Constant of Natural Uranium—Graphite Lattices in
the RB-1 Critica) Assembly by Means of the Zero Reactivity

Methdd)., Ghillardottl, G. (Societa Nazionale Metanodott{, M{lan
(italy). Laborator{ Reunit! Studi e Ricerche), Oct, 1966. Con-
tract 038-64~3 TEGI, 212p, (In Italian), Dep. mn,

The development of the zero reactivity technique (PCTR) applied
to natural U/gra.phlle lattices and its comparigon with the substitu-
tion method are described. The experiments were carried out in
the critical assembly RB-1 at the Montecuccolino laboratory, Bolo-
gna. Two scries of measurements werc conducted on two lattices
differing only with regard to the fuel clement, one consisting of a
sulid 29.2 mm dia rod in a can, the other being a tube 30 mm to 50
mm OD; channel dia 70 mm square lattice pitch of 224 mm. These
latticca were choscn from those tested in the Marius critical as-
scmbly by the substitution method. Results show that a consistent

. and complete experiniental procedure has been devised for mea-

suring the Kqo of natural-U/graphite lattices by means of zero re-
activity method. The same applies to the procedure for analysia
of the experimental data. The error in (Kgg— 1) inherent in mea-
surement can in our opinion be reduced to 2%. This limit was
rcached in the last experiment on lattices consisting of tubular
elements. Agrecement proved to be good with the results obtained
by the CEA in the critical assembly Marius. {(tr-auth)

35666 (ALCL-2691) CANDU-BLW EXPERIMENTS IN ZED-
2. PAHRT IIJ. BUCKLING AND LOSS OF COOLANT EXPFRItI-
MENTS. Green, R, E,; Kay, R, E.; Colpitts, C. W, (Atonne
Energy of Canada Lid., Chalk River (Onturio)). May 1967,
44p., Dep, CFSTL. CAN §$1.00,

Experiments have been perfurmed in simuluted CANDU-BLW
lattices in ZED-2 {square arrays of 28-rod U0, clusters ul a
spacing of 27.94 cm) to determine (a) the material buckling of
the lattice with H,0O or uir us *‘coolants,’’ and the flux perturba-
tion and reactivity eflects of removing the Hy0O coolant from 50%
of tho fuel assemblies in three geometric arrungements. ‘the
buckling for the H,O-cooled lattice wus 1.166 4 0.0l m™?, und
for the air-cooled lattice 3.949 2 0.039 m~2, The loss of coolant
experiments indicated a significuntly smaller increase in reac-,

_tivity when alternate fuel assemblivs or alternste rows of fuel

assemblies were voided thun whon vne-half of the lattice about
a dia was volded. (auth)
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38655  (AECL-2707) INTEGRAL NEUTRON SPECTRUM
MEASUREMENTS IN HEAVY WATER LATTICES AND A COM-
PARISON WITH THEORY. Green, R, E.; Kay, R. E.; Halsall,

M. J, Y(Atomic Energy of Canada Ltd,, Chalk River (Ontario)).
June 1967, 18p, (CONF-670707-16), Dep, CFSTI, CAN
$1.00.

From IAEA Symposium on Neutron Thermalization and Reactor
Spectra, Ann Arbor, Mich, - .

Experiments have been performed in the ZEEP and ZED-2
critical facilities at Chalk River to obtain ihformation about the
neutron spectrum in lattices of natural U fuel in heavy water
modcrator. Studies have been made In lattices containing clus-
ters of U, UO,, and UC having D,0, air and organic liquids as
coalants, all at room temperature, and some experiments with
UO, fucl have investigated. the effect of changing the coolant tem-
perature. Integral ncutron spectrum measurements that were
made in both the fuel and moderator regions of lattice cells by
nctlvatlng foils contnlnlng In, Mn, and Lu are described. The
relative #In/%Mn and ""Lu/*Mn activity ratios have been com-
pared with calculated ratios obtained from HAMMER, a multi-
group, mulitiregion integral transport theory code, SOLO, a multi-
group, multiregion collision probability code and MULTIGRO, a
multigroup, two-region diffusion theory cexde. The activity ratios
have also been interpreted (n terms of the Weatcatt epithermal
Index, r, and elfective neutron temperature, T, Fxperiment and
theory are comparcd for selected lattices to {Hustrate the effect
upon the ncutron spectrum of fuel matcrial, cluster geometry,
canlant compoaition, and coolant temperature, (auth)

14097 SPATIAL VARIATION OF THE FAST NEUTRON FLUX
IN CELLS OF SLIGHTLY *U-ENRICHED-URANIUM WATER-
MODERATED LATTICES. Hardy, J. Jr. (Westinghouse Elec~
tric Corp., West Mifflin, Pa.); Klein, D.; Dannels, R, Nuol. Sci.
Eng., 36: 463~71(Dec. 1966). ’

The Intra-cell] structure of the fast neutron flux was measured
in several TRX lattices with 13y (n,fissfon) and Al (n,o) detectors.
The lattices were light-water-moderated, with cylindrical, 0.387-
in.-dia fuel roda of slightly enriched U. The fuel rods were
arranged in hexugonal arrays, with H,Q: U volume ratios of 1.0,
2.35, 4.02, and 8.1, Measured activation shapes and integral fust
advantage factors were compared with calculated results obtained
with the MOCAZA Monte Carlo program. Agreement wis very
good. A one-group Monte Carlo calculation and a one-group
colligion-probability model were found to perform well in com-

purison with MOCAZA. (auth)

44944 (NP-16953) NEUTRON DIFFUSION AND MUL'TI-
PLICATJON IN REACTOR LATTICES, Haroon, Muhammad.
Rafiq (tmperial Coll, of Sclence and Technology, London (En-
gl:‘rhdels’sNuclear Power Group). Sept. 1966, 378p, Dep.

Neutron flux distribution and huckling measurements were made
ax a function of fucl loading in a subcritical assembly. The mea-
surements were made in a square corfigyration. Control rod ef-
foctiveness measurements were also made. Results were corre-
1ated on the basis of diffusion theory. Values for k., and B}“ are .
shouwn as a function of number of fuel clements; reflector savings
are plotted as a, function of reflector thickness. Analysis of control
rod cffects 1= bhsed oh super-cell calculations and the heteroge~
nrous theory. (M.L.S.) .
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7895 (ORNL-TM~1566) CRITICALITY OF LATTICES

OF HEAT TRANSFER REACTOR EXPERIMENT FUEL ELE-
MENTS.' Johnson, E. B,; Reedy, R, K, Jr. (Oak Ridge Nuationai
Lab., Tenn.). July 20, 1966, Contract W-7405-cng-26. 14p,
Dep. mn, CFSTi$3,00 cy, $0.65 mn,

A séries of experiments were completed to determine the critl-
cal parameters of lattices of HTRE fuel elements, primarily in
geometries and environments of interest for transport, storage,
and chemical dissolution. Arrays of these elements were made

_critical with water and with dilute aqueous UO,(NOQj),; solution of
two concentrations (to simulate dissolver environments) as mod-
erator and reflector; one solution concentration was 3.97 ¢ of
2334/] and the other was 8.02 g/1. In some of the slab lattices in
water, sheets of cadmium wure placed between rows to serve as
a neutron absorber as they might in & shipping container.. (auth) .

30259 (ORNL-TM-1808) CRITICAL LATTICES OF RIGH
FLUX ISOTOPE REACTOR FUEL ELEMENTS. Johnson, E. B.
(Oak Ridge National Lab,, Tenn,). Mar, 20 1967, Contract
10p. Dep. CFSTI.

Lattices of High Flux Isotope Reactor (HFIR) fuel elements
were assembled in order to detershine the critical spacing between

" clements when moderated and reflected by water. 1t was found that
_.seven clements spaced 8.37 in. in a triangular pattern were criti-

cal when submerged. Seven outer annuli in the same pattern wero
eritical when separated 1.50 in., and seven {nner annuli were sub-
critical even when 1h contacy. (auth) .

-

38714 CRITICAI. LATTICES OF U(4.89) METAL RODS IN
WATER., Johnann, £, €. (Nek Ridge Natinnal Lah., Tennd).
Trans. Amer, Nucl, $ac., 10: 190<1 {June 10R7),

Fram 13th Annual Mecting of the American Nuclear Society,
San Diegn, Calif., June 1115, 1947, See sJUNF-G'IOGOZ.

23709 (AECL~2651) LATTICE MEASUREMENTS WITH 7-
ROD CLUSTERS OF NATURAL URANIUM CARBIDE IN HEAVY 1
WATER MODERATOR. PART 1il. NEUTRON SPECTRUM PA-
RAMETERS IN A LATTICE CELL. Kay, R. E.; Green, R. E,
(Atomic Energy of Canada Ltd,, Chalk River {Ontario)). Dec,
1966, 46p, Dep. mn, CFST1$3.00 cy, $0.65 mn. AECL $1.00,

. Experiments have bgen’performcd in the ZED-2 critical factlity
to determine In—Mn and Lu—Mn actlvity ratios at various positions
in the central cell of Iattices of seven rod clusters of UC in heavy
water moderator. The measurements wers made in square lattices
at several pltches using differcat coolant materials. The activity
ratios havo been interpreted in terms of the Wostcott epithermal
{ndex r, and effective neutron temperature T, and compared with
values predicted by the Chalk River lattice recipe code LATREP.
(auth}

5833 (HW -51937)  PLUTONUM METAL DISSOLUTION,
PART I, Ketzlach, No  (General Electrie Co,, Richland,

Wash, ' Hanford Atamic Products Operation),” Aug. 14, 1957,
Contract AT(45-1)-1350, 8p. Den . CEST! $3.00 cy, o

A study-was made of the nuclear safety involved in the disso-
lution. of plutonlun_\ metal. The study Indicated that the minimum
critical mass of a plutonium metal - plutonium solution system
may be no less than that for the plutonium metal - water system
or homogenecous solution system, whichever is smaller. The
enriched uranium metal - uranium solution system was also
studicd. Expgrlments are suggested to verify the results. (M.C.G.)
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“38702 (BNWL-CC-~1205) PRELIMINARY CALCULATIONS
'FOR H,0-MODERATED LATTICES OF UO;~4 WT, PERCENT
PuO; FUEL KROD3. Kobayashi, S,; Uotinen, V, O, (Battelle-
Northwest, Richland, Wash. Pacific Northwest Lab.). May 17,
1967. Contract AT(45-1)-1830. 32p. Dep. .CFSTI,

Physics calculations, preliminary to experiments, for deter-
mining cell-averaged lattice constants are presented. Calcula-
tions were madc for 7.65 wt % and 23.5 wt % 24°Pu lattices for
three geometries. All parameters are tabulated. Cell-averaged
macroscopic cruss sections are shown as a function of lattice
spacing. Numerical descriptions are given for each of the 24Py
cores. The calculated thermal ncutron energy spectrum is shown.
(M.L.S.) '

40351 - XPERIMENTAL STUDY OF INTERACTION IN AR-
RAY OF FISSILE SPHERES, Kuvshinov, M, 1.; Stsiborskit, B. D,
AL, Faerg, (USSH), 22: 312-13(Apr. 1867). (in Russian).

The angular distribution of neutrons emerging from a sphere of
Oralloy-90 (metallic uranium containing 907 ¥3U) and the critical
masas of two interacting spheres of Oralloy-90 were measured.
The following nssemblies were investigated: a solid sphere 13.5
cm in dia without a reflector; a solid sphere 15.1 em In dia with-
out a reflector; a solid sphere 16.7 ¢m in dia without reflector; a
sprere 18.3 cm in dia with a hole 6.3 cm in dia in the center with-
out a reflector; and a sphere 16.7 cm In dia with a hole 2.8 cm in
dia In the center surrounded with an aluminum shell 30 cm in dia.
A Po neutron source was placed outside the sphere at a distance L
from the center of the sphere at various angles hetween the neu-
tron detector and the sphere. The neutron muitiplyving coefficient
and the average cosine of the angular neutron distribution were de-
termined. A neutron source in the center of one sphere, and the
other sphere were rigidly fixed at & distance L. By measuring the
neutron flux from such a system and extrapolating the data to the
critical state, it was found that the critical distance L was equal-to
13.3 cm and L. = 25 cm described above. (TTT)

38672 (WCAP-3726-1} Pu0,~U0, FUELED CRITICAL EX-
PERIMENTS. [eamer, R, D,; Orr, W, L,; Stover, R, L.; Taylor,
E. G.;: Tobin, J, P,; Vukmir, A, (Westinghouse Flectric Corp.,
Pittsburgh, Pa. Atomic Power Div,), July 1967, Contract AT-
(30-1y-3726. 129%. Dev. CFSTI,

A reries of critical experiments using mixed-oxide (PuQ; -UO,)
plutonlum fucls was carried out at the Westinghouse Reactor Eval-
uation Center (WREC). Two plutonium fuels with a variation in
the 29Dy isotopic content and one low enrichment uraninm fuel
were used In an experimental program which included buckling,
redctivity, and power distribution measurements. Buckling mea-
surements were made in five clean lattices with the 8% #%Pu fuel
and two clean lattices with the 24% 24°Pu fuel. With the 8% 2#°Pu
fucl, buckling measurements were made in two lattices at two dif-
ferent boron concentrations. The reactivity worths of voids, water
holes, and contro! rods in different test arrays were determined
in single and multi-region cores. Water hole and water slot power
peaking effects were measured in clean and borated cores. Power
distribution measurements were made in cores containing con-
centric regions of the different fuels, multi-region slab cores. and
In cores containing interspersed fuels. (auth)

38720 INTERACTING ARRAYS OF CONTAINERS WITH
2311 SOLUTION. Lloyd, R, C.; Clayton, E. D. (Battelle-
Pacific Northwest Lab., Richland, Wash,), Trans, Amer, Nucl.,
Soc., 10: 188-9{June 1967). '

Frorp 13th Annual Meeting of the American Nuclear Soclety,
San Diego, Calif., June 11-15, 1967, See CONF-670602.
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38725 ANALYSIS OF CRITICAL-FUEL~-SOLUTION REAC-
TORS CONTAINING ARRAY3 OF VOID TUBES, Mayo, Wendell
(Lewis Rescarch Center, Cleveland). Trans, Amer. Nucl, Soc.,
10: 232(June 1967),

From 13th Annual Meeting of the American Nuclear Soclety,
San Diego, Callf,, June 1115, 1967. See CONF-670602,

2879 FEW GROUP DIFFUSION CALCULATIONS OF A
LIGHT WATER MODERATED LATTICE. Mizuta, Hiroshi;
Makdno, Kakuji. d. Nucl. Sci. Technol, (Tokyo), 3: 309-19
(Aug. 1966},

An analysis was made of a light water moderated lattice based
on few group diffusion calculations. The lattice under investiga-
tion consisted of 468 fuel rods in a squarce lattice arranged in 4
cylindrical core of 22.46 ¢m effuctive radius and 127.2 cm core
htight, with a water to fuel volume ratio of 2.918 ‘T'he fucl was
2.02% enriched UQ,, clad in 0.8 mm thick Al tube. The theoreti-
cally calculated values for thermal, epithermal and fast néutron
flux distributions, as well as the cffective multiplication constant
A of the lattice, were compared with experimental data. After de-
tailued analysis of the prublems encountercd in the course of the
study the value of 0.9935 was dutermined for A. Uncertainty in the
muelear duta for fast neutrons would appear to constitute the
preatest factor of error in A. The discrepancies hetwern the cal-
culated and experimental activation distributions of the thermal,
epithermal and {ast neutrons amount to about 20, 10, and 154,
respectively, in the reflector region adjoining the core. The fact
that these discrepancies cannot he remnved hy multigroup Py
calculations would point toward insufficiency of the diffusion or

+ Py caleulation In ghls region, (auth)

24419 (UCRL~50175) SUMMARY REPORT OF CRITICAL
EXPERIMENTS PLUTONIUM ARRAY STUDIES, PHASE I, Mor-
ton I1I, J, R,; Pierce, G, A.; Gardner, L. L.; Ball, C. J, (Cali-
fornia Univ,, Livermore, Lawrence Radiation Lab,), Dec. 22,
1966, Contract W-7405-eng-48. 56p, Dep. mn, CFSTI $3.00
cy, $0.65 mn, [

A series of small-scale 3-dimensional arrays of 3-kg cylindri-

) cal o-plutonjum billets was studied. The parameter measured was

the surface-to-surface spacing of the billets at the critical condi-

i tion. The following systems were studled: 23 (2 x 2 x 2) arrays

bare, reflected and moderated; 2 x 2 arrays of 6-kg pairs bare and
moderated; 3% arrays bare and reflected; and 3% arrays containing
several perturbations. Multiplication measurements are also re-
ported for an extensive group of irregular arrays, which were
relevant to the operational safety of the program. (auth)
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30245 (AECL~2593) DETERMINATION OF LATTICE
PARAMETERS USING A FEW RODS. Okazaki, A.; Craig,

D. S. (Atomic Energy of Canada Ltd,, Chalk River (Ontario)).
Mar, 1967, 83p. Dep. CFSTI, CAN $2.00,

A study has been made to determine whether lattice pammeter'l
of natural U, heavy water-moderated lattices cin be obtained using
as few as seven test fuel rods placed at the center of a driver or
reference lattice of known properties. Up to seven test rods were
substituted successively for reference rods and the critical height:

changes measured, Mcasurements were made for fuel clusters of -

natural UO, and U metal with D,0, He and organic (HB-40) cool-
ants, in 18 and 22 cm triangular pitch lattices. A two-group
heterogencous reactor calculation program (MICRETE) was used
to determine the bucklings of the test rod lattices from the critical
height changes. For D,O-cooled rods the values are in good agree-
ment with thuse obtained by conventional flux mapping in lattices
containing a large number of test rods, even for buckling differ~

ences of 6 m™2 between test and reference lattices. The agreemeut,

{s worsc for He and H{B-40 cooled rods. Measurements were made
of the neutron flux distribution, Westcott spectrum paramecters r
and T, initial conversion ratio, and fast fission ratio using seven
test rods and {n gencral the results are in agreement with those
made in lattices containing a large number of rods. (auth) .

157N DETERMINATION OF LATTICE PARAMETERS OF
D,0-MODERATED SYSTEMS FROM PULSED AND STATIC NEU-
TRON MEASUREMENTS. Parkinson, T. F.; Diaz, N, J.; Perez,
R. B. (Univ. of Florida, Galnsville). Nucl. Energ., 262-70
(Nov.-Doo, 1966).

Exporiments are described in which both the neutron die-away
method and the stat{o exponential method have been applied to s

*variety of natural-U, DyO-moderated lattices. Three different fuel
sssemblies were used and data were obtained in both bare and |
side reflected systems. From the measuyved decay constants, k .
the infinite reproduction constant, and B’m, the material buckling,
were evaluated. Theoretical studies were made of the multigroup,

. multiregion suberitical and the experimental decay constants tor
‘both bare and reflected systems agreed well with a two-ruglun,
two-group model. From the combjined pulsed and static experi-
ments, the dispersion law for multiplying media was de.ived.
{auth)

14061 (AE-254) BUCKLING MEASUREMENTS UP T0 250
DEG C ON LATTICES OF AGESTA CLUSTERS AND ON D,0 .
ALONE IN 1HE PRESSURIZED EXPONENTIAL ASSEMBLY TZ.
Persson, R.; Anderyson, A, J, W,; Wikdahl, C.-E, (Akticbolaget
Atumenergt, Stockholm (Sweden)). Nov, 1966, 58p, Dup. nin,
Buckling determinations by means of flux mapping were per-
formed fn TZ up ta 250 C oa two lattices of Agesta fuel assemblies |
in 130 and on D0 ulone. Most of the flux measurements were
made with lission counters In pregsure thimbles, The purturba-
tions causcd by the thiinbles were studied expurtmentally in vari-
ous ways and comparwt with two-group ditfuslon-theory calcula-
tions. Ia one of the lattices the cffectivencus of a control rod
(AgInCd) was alao investigated. The results of the diffusion length
experiments indicated some systematic error of the order of 0,15~
0.10 m™? {n the bucklings measured, though the temperature de- ’
pendence should be well established. The bueklings of the two
lattices studied (aquare pitches 24 and 27 cm) were found to be
less sensitive to temperature than theovetical calculations predict,
the temperature caefficient belng more than 10% smaller. The
buckling changes from 20 to 250°C were about —2.4 and —-1.8 mt,
respectively, for the two lattices. During part of the experimental
period about 30% upexplained excess absorption oceurred in the
lhelvy water, (auth) . Co
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38666 (NP-16873) EXPERIMENTAL AND THEORETICAL
STUDIES OF MATERIAL BUCKLING AND DIFFUSION COE FFI-
CIENTS IN SINGLE- AND MULTI-REGION NUCLEAR REACTOR

LATTICES, ¥Persson, Rolf (Chalmers Tekniska Hogskola,
QGoteborg (Sweden))., 1966, 15p, Dep,
Theslis, :

An interpretution is given to the various hinds of buckling mea-
surements performed in heavy water moderated exponential and
critical facilities. Problems connected with boundary transients,

- anisotropy, and heterogeneity are discussed. The experiments
* adapt tu the one-~group and two-group moudels; single-regiun cores
regarding higher harmonics, spectral transients, and hetervgeneity
effects In flux distfibutions; multi-region cores rvgarding differ-
énces in diffusion coefficients, spectral transicats between re-
glons, and huckling equivalence of control rods. Individual analyti-
Leal abstracts of preprints appear in Nuclear Science Abstracts as
NSA 11: 2139; NSA 16: 15766; NSA 16: 29993; NSA 18: 33035;
NSA 19: 17200; NSA 20; 40377; NSA 21: 5677; NSA 21 14061; and
Preprint No. V, which {a going to be published In a revised form
in Nuklconik and will he abatracted when It 2ppears to public,
(Sweden) .

8101 ORGANIC-COOLED HEAVY-WATER-MODERATED
MY-FUELED LATTICE EXPERIMENTS. Prics, G. A,; Windsor,
H.; Tunney, W.; Hellstrand, E. (Brookhaven National Lab., Upton,
N. Y.). Trans. Amer. Nucl. Soc., 9: 518-13(O¢t.—Nov. 19686).

19457 (BNL-50012) ORGANIC-COOLED, HEAVY WATER~
MODERATED, 33U FUELED LATTICE EXPERIMENTS, Price,
G. A.; Windeor, H. H.; Tunney, W. J.; Hellatrand, E. (Brook-
haven National Lab,, Upton, N. Y,). Aug. 25, 1966, Contract
AT(30-2)-Gen~16. 38p, Dep. mn, CFSTI $3.00 cy, $0.65 mn,
Material neutron bucklings and thermal flux activation rates
were measured for four lattices contaihing 233U and ThO, with D,O
moderation. Accuracy of the buckling measurements is essentially
limited by the short fuel length and the small number of clustered
fuel elementa. The METHUSELAH calculations underestimate the
flux depression in the clustered elements by quite a large factor
However, the effect on reactivity is relatively small because of
compensating absorption in the stainless steel canister. METHU-
SELAH overestimates the buckling with a corresponding overesti-

* mate in K. There {a a need for improvement in the reactor cal-

culations, although the source of error is not obvious. (auth)

38659 (BNL~50035) URANIUM-WATER LATTICE COMPI-
LATION, PART I, BNL EXPONENTIAL ASSEMBLIES, Price,
Glenp A, (Brookhaven National Lab,, Upton, N,'Y.). Deo, 30,
1966, 279p. Dep. CFSTI,

The Brookhaven National Laboratory exponential experiments
with the lattice specifications are recorded for the further devel-
opment of theoretical models and neutron cross section libraries
necessary for the design of power reactors. The experiment to
determine cadmium ratios {s described. An appendix summa-
rizes some of the pf; measurements, Measurements of the ther-
mal disadvantage factor {PY are accomplished by irradiating small
Dy foila in a fuel rod and in water. This technique is explained in
an appendix. A fission catcher technique is used to measure the
fast-to-thermal fission ratio, 63}, Two techniques for measuring
material buckling in exponential assemblics are described. A
bibliography of 100 references is included. (3.C.W.)
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8100 ANALYSIS OF 7- AND 19-RUD UO; CLUSTER EXPERI-
MENTS WITH THE HAMMER CODE. Risti, H. A. (Combustion
Engineering, Inc., Windsor, Conn,). Trans. Amer, Nucl. Soc., 8¢
517-18(Uct. - Nov, 1966). |

12241 CRITICAL DIMENSIONS OF WATER-REFLECTED
SYSI'EMS CONTAINING ‘¥U -H0-4r,  Rutledge, G, P,; Dobbe,
F. A, Price, C. H, (Westinghuuse Electric Corp,, ldaho Falls,
lauhu),  Nuel, Appl,, 2: 4ul-7(Des, 1960),
Caleulated vitues of the extrapolution distance for water -
sreflected 20 1O - Ze ternary systems are (o edented  This
extrapolation All.\l.ulc‘c, together with previously published critical
buckling data, permits the determination of critical dimensions
for ull possibie cumpositions of this system. Limited duts were
previously available for the extrapolation distance for the *¥U~
H,0 binary system, and no data existed for the ternary system,
A quantitative determination of the extrapolation distance was
achieved utilizing, in a unigue munner, nuclear codes developed
for reactor design purposes. Accuracy of the results was con-
firmed at compositions for which experimentat data are available.
The extrapolation distance wis found to be essentully independont.
of the shape of the system but strongly dependent upon composi-
tion. A single diagram that presents eritieal bhuckling and extrapo-
lation distunce us a function of compusition was developed. With
this diagram it is possible to determine eritical dimensions for
a given shape and composition and optimum conditions for criti-
cality. As an important practical example, the minimum critical
limits for optimally water-mogderated cylindrical arrays of 2%¥U~
Zr fuel elements are presented as a function of fuel-element lenglh
and composition  {(auth)

40688 MEASUREMENT OF MATERIAL BUCKLING IN VAR-
I0US SUBCRITICAL ARRANGEMENTS OF NATURAL URANIUM
AND LIGHT WATER. Schade, Diethard (Technische Hoch-
schule, Darmstadt, Ger.). Nukleonik, 10: 54-8(July 1967). (In
German),

Material huckling was measured in 10 suberitical arrangements.
The fuel elements consisted of metallic natural U rods 2 cm
diameter; the moderator was light water. Five of the investigated
arrangements were crossed grids, which formed a Cartesian
coordinate system by superposition of three parallel grids in the
three axial directions, the remaining grids were formed by
parallel rods in the moderator. The crossed grids yielded a
smaller maximum material buckling than the parallel grids. The
resuits indicated that material buckling can be increased by use
of a smaller rod radius. Calculation of material buckling in the °
investigated parallel grids by methods used for interpretation of
light enriched U-water reactors gave a satisfactory agreement
with experimental valueg. (tr-auth)
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29831 (MIT-2344-08) THE MEASUREMENT OF REACTOR
PARAMETERS IN SLIGHTLY ENRICHED URANIUM, HEAVY
WATER MODERATED MINIATURE LATTICES. Sefchovich, E.;
Kaplan, I.,; Thompson, T. J. (Massachusetts Inst, of Tech,,
Cambridge, Dept, of Nuclear Engineering)., Oct, 1966, Con-
tract AT(30-1)-2344, 204p. (MITNE-76), Dep. CFSTI.

Reactor physics parameters were measured in s{x hcavy-water
lattices which were minjature versions of lattices ifvestigated ex~
tensively in the exponential assembly at M.I.T. The luttices con-
sisted of 0.25-inch-dlameter rods in two *%U concentrations, 1,143

" and 1.027%, and three spacings, 1.25, 1.75, and 2.50 tn. Tho follow=

Ing quantities were measured in each lattice: the ratio of epicad-
‘mium to subcadmium capture rates in 38U (p,g; the ratlo of epi-

~cadmium to subcadmium fisslon rates In 23y (6;9); the ratio of the

total capture rate in 2% to the total fission rate In 23%U (C*); the

. B%-10-23y fiBsion ratio (8,g; the intracellular distribution of the
,‘'activity of hare and cadmium-covered gold folls; and the axial and

radial activity distributions of bare and cadmium-covered gold
foils. Corrections derived from theory had 1o be applied to account
for the presence of source neutrons and boundury cffects. The age-
diffusion model develuped by ¥eak was improved and corrections
were obtained to extrapolate the minfature lattice dita o exponen-

© tial, eriticul, und wfinite ussembli¢s. To test the validity of the

extrapolation methods, the results obtained by extrapolating the
minfature lattice duta to exponentlul assemblies were compared

" with the results of mecusurements made in the exponential assembly

at M.L.T. The extrupolated and meuasured results agreed generally
within the experimental errour. It is shown that to extrapolute the
svalues of pas, 075, and C* measured in the minlature lattice o

. larger assemblies, it is only necessury to deseribe theoretically

the measured spatlul distribution of the cadmium ratio of gold.
The experimental dew rmination of the material buckling in mini~
ature lattices was Investiputed. it s apparent thut the {ncluslon of
transport effects may be nccessary, first, to define the mnaterial
buckling and, second, to obtain its value. The correction fuctors
for pag, 035, and C* were shown to depend on k,, 8o that k, cannot
be determined directy from measurements in the minfature lat-
tice. An iterative procedurce was developed to determine h, which

. converges rapidly and, for the lattices investigated, led to results

that were in agrecment with the values of k,, ubtiined from mea-
surements in the exponentlal assembly at ML T, (iuth)

38717 MFEASUREMENT OF REACTOR PARAMETERS IN

© SLIGHTLY ENRICHED URANIUM, HEAVY-WATER-MODLRATED

MINIATURE LATTICES, Sefchovich, E.; Kaplan, I.; Thompsnon,
T.J. (Massachusetts Inst, of Tech,, Cambridge), Trans, Amer.
Nucl, Soc., 10: 194~5(June 1967).

From 13th Annual Meeting of the American Nuclear Society,
San Diego, Calif., June 11-15, 1967, See CONF-670602.

38716 MFASURLEMENTS AND ANALYSES OF SOME ”’UGI—
“Th(y WATER LATTICE EXPERIMENTS, Schel, Ral Ral;
Windsor, 1, H.; Tunpey, W. J, (Brookhaven Netional Lah,,
Upton, N, Y.J). Trans. Amer, Nucl, Soc., 10: 194-4 tlune 1967),

From 13th Annual Mecting of the Amcrlcnn Nuclear Soetety,
‘San Diegn, Caltf,, June 11-15, 1967, See CONF-670602.
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38668 (ORNL-CDC-1) CRITICALITY OF LARGE SYSTEMS
OF SUBCRITICAL U(93) COMPONENTS, Thomas, J. T, (Oak
Ridge National Lab,, Tenn.), Aug, 1967, Contract W-7405-
eng-26. 37p, Dep. CFSTI,

Methods for estimating the number of components required for
criticality of unreflected and paraffin reflected systems of sub-
critical units are described. A neutron nonleakage fraction pa-
rameter is defined and leads to a correlation confirmed to within
57 of the number of units by comparison with experimental data
for three dimensional cuboidal arrays. A density analogue repre-
sentation of the arrays is readily derivable and is shown to ap-
proximate the results from the above method, but is less precise.
Factors by which the number of units in an unreflected critical
array {8 reduced by adding a paraffin reflector are found to range
from about six to greater than 30 depending on the material and
on the average uranium density considered. The methods are
supported by Monte Carlo calculations demonstrated to be re-
ligble by comparison with the results of critical experiments,
(auth)

30138 (GA-7934) LATTICE PHYSICS STUDIES, Quarterly
Progress Report for the Per{od Ending March 31, 1967. Trimble,
G. D.; Gozani, T.; Nelll, J. M,; Orphan, V.; Preskitt, C. A, (Gen-
eral Dynamics Corp., San Diego, Calif, General Atomic Div,).
Apr. 11, 1967, Contract AT(04-3)-167, 85p, (EURAEC-1840),
Dep. CFSTI,

Work Performed under United States~Euratom Joint Research
and Development Program, ' .

A facility for measurement of neutron spectra in tightly packed
lattices was performance-tested. Foil activation analyses and
time-of-flight spectral measurements were made in erbjum ni-
trate. k. and dieaway time for the first experimental lattice was
calculated. The possible use of a pressure vessel for elevated
tempersture measurements’was evaluated. (M.L.S.)

38722 EXPERIMENTS AND CALCULATIONS FOR H,O-
MODERATED ASSEMBLIES CONTAINING UO,~2 WT PERCENT
PuG, FUEL RODS, Uotinen, V, O,; Willlams, L, D. (Battelle-
Pacific Northwest Lab,, Richland, Wash.). Trans. Amer. Nucl.
S00., 10: 186-7(June 1967).

From 13th Annual Meeting of the American Nuclear Society,
San Diego, Calif,, June 11-15, 1967, See CONF-670602,

30257  (MLM-1395) NEUTRON MULTIPLICATION EXPER~

IMENT WITH 3%y DIOXIDE DOUBLE SEALED IN CALORIMETER

PRESSURE CONTAINERS. Wolfe, R. A.; Edling, D. A,; Glessing,

D. F.; Kahle, J, B,; Stubbins, W, F, (Mound Lab,, Miamisburg,

ghlo). Jan, 9, 1967, Contract AT(33-1)-Gen-53. 16p, Dep. .
FSTI. .

The peutroh multiplication of high isotopic analysis PuO, aa-
scmbled in varlous planar arrays in both water and afr medla
was determined. The lsotopic distribution of the Pu was approxi-
mately 80% 23%Pu, 16% Py, 3% %Py, and 1% **!Pu, Twenty-one .
double-sealed calorimeter pressure containers, each containing
approximately 130 grams of the ¥*®pu lsotope, were assembled

“in three planar arrays consisting of 3-in., 1-in., and Y¢-in. edge-~
to-cdge spacing. No significant neutron multiplication was de-
tectable in the fully assembléd 1-in, planar array in the water
medium or in the 3-in. planar array in the alr medium. A low
multiplying region (M ~ 1,025) did exist {n the ¥ ;-in, planar
array but was not large enough to be used in reliably extrap-
olating to the critical mass of }¥Pu. (auth) =,
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30334 SUB-CRITICAL MEASUREMENTS OF BUCKLING
AND MIGRATION AREA USING SPONTANEOUS FISSION AS THE
PRIMARY NEUTRON SOURCE. Ahmad, M,; Harris, M. J. (Univ.
of Manchester, FEng.). J. Phys., D, 1: 845-51(May 19G8). N
Using spountaneous f{ission as the sole primary ncutron source,
measurements were made of the lattice ‘conatants of a sub-critical
asgembly fuclled with natural uranium rods of 1.2 in. diameter and
moderated by water (V,,/V, = 1.43). The experimental procedure
is described and a simple two-group analysis {s developed for in-
terpreting the measurements, The thermal neutron fluxes were
low, being of the order of 25 neutrons/cm? 8; nevertheleas the
buckling was determined as —(6.80 £ 0.42) 10=¢ cm~2, & value In
good agreement with that obtained from conventional exponential
experiments. (auth) ’

50831 EXPERIMENTAL REACTOR RB-1. CALIBRATION
AND MFASUREMENT OF K FOR A NATURAL URANIUM LAT-
TICE MONDFRATED BY GRAPHITE. Atello, P,; Azzonl, P,;
Casall, ¥,; (and others) (CNEN, Bologna). pp 341-60 of Flrica
del Reattore. Rome, Consiglio Nazionale delle Ricerche, 1966,
(In Itallan).
¥rom Conference on Physics of Reactors, Milan, Sce CONF.
469. ,
Reactivity measurements in RB-1 using the supercritical peried
incthod are described; calibration of the control rods and control
system is discussed. Neutron flux measurements using activatios
detectors 18 described. Measurement of nfinite neutron multipil.
cation 18 summarized; datafro tahulated. (M.L.S.)
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35641 VARIATION'OF k—inf WITH COOLANT DENSITY FOR
A PLUTONIUM-FUELLED STEAM-COOLED FAST REACTOR
LATTICE. COMPARISON OF EXPERIMENT WITH PREDICTION,
Arnold, M, J.; Fox, W, N,; George, C. F,; Richmond, R, (United
Kingdom Atomic Energy Authority, Winfrith, Eng.). pp 429-50
of FPast Reactor Physics. Vol, II. Vienna, International Atomic
Energy Agency, 1968, ’

From Symposium on Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany. See STI/PUB-165(Vol.2);
CONF-671043—(Vol.2), ’

The design of a steam-cooled fast reactor with satisfactory
safety and control characteristics and an acceptable breeding
performance requires an accurate knowledge of the neutron bal-
ance and its variation with coolant denaity. When an assessment
of such a syatem was undertaken the basic nuclear data available
for use In the lattice calculation was of insufficlent accuracy and
little integral information on latticcs of the required compos.tion
was available. A program of experimental measurements of the
neutron halance and its variation with coolant dersity in lattices
of this type was therefore undertaken. Measurements of important
neutron rcaction rates and of k-infinity were carried out in the
reactor DIMPLE at A.E.E., Winfrith, In a emal!l central fust re-
actor zone driven critical by a surrounding thermal reactor zone.
This system produced at its center the correct fast spectrum
while requiring only 50 kg of Pu i{n the central fast test zone,
Three lattices were studied in which appropriate polypropylene
plates were {nserted in a regular array to simulate the flooded
condition, and the operating condition {0.1 g/cm?® equivalent steam
.density); the volded condition was studicd by removing the plates.
In all three latticens atudicd, the most tmpartant reaction rates
influencing the umlnnl cocffictent pf k-infinity were fisslnn in
Py, capture tn MU and to a leaser astent capture tn 7Py, Par-
Ir‘ular attentinn wae therefore patd to the direct measurement of
there quantitirs which, together with other relatively unimportant
firsinn rater, accounted for R0 to 907 of the total lattice abrorp-
tion, In ane Jattice thege meagurementa were supplementoed by a
direct meacurement of k-infinity to provide a check on the calcu-
latinn of unmeasnured reaction rates  (auth)

30338 ZERO-REACTIVITY METHOD IN NUCLEAR PARAM-
ETFR EVALUATION OF HEAVY-WATER POWER REACTORS,
Baccolini, A,; Casali, F.; Casini, G.; Giacobbl, V.; Hage, W.;
Rustichelli, F.; Sturm, B. (CNEN, Bologna, EURATOM, Ispra,
Italy). pp 643-53 of Heavy-Water Power Reactors, Vienna,
International Atomic Energy Agency, 1968,

From Symposium on Heavy-Water Power Reactors, Vienna,
Austria; See STI/PUB-163; CONF-670917,

A series of k, mecasurements by the zero-reactivity method and
by detailed parameter determinations has been carried out Jointly
by CNEN and EURATOM at the RB-1 reactor of Montecuccolino

(Bologm) Italy. The aim of the experiments was to supply data for .

.the development of the ORGFE. L~-type reactnn, to investigate the .
feasibility of the zero-reactivity method and to test the the reli~
ability of the nuclear codés used. The experimental data were com=
parcd with the same quantities inferred from theoretical evalua-
tions and with the results of substitution measurements performed
at the ECO critical facility of Ispra. The fuel elements used were
19-rod uranium metal 4nd 7-rod uranium carbide clusters, or-
ganic cooled. From the experimental and theoretical analysis it
appeared that the results from the zero-reactivity method were
consistent with the results obtained by the other experimental
techniques and the theqretical calculations. It is to be outlined
that, in the zero-reactivity cxperiments, the buffer region was
constituted by only 8 ORGEL elements which represents an at-
tractive rconomical advantage compared with other techniques.
Morcover, it secms that when small clianges in the test elements
are invnlved, the measurement can bhe performed leaving the
samn huffer region without seriously affecting the accuracy of

the results. (auth) .
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25008 DEVELOPMENT OF PLUTONIUM FUELS AND STUD- |
1ES OF PLUTONIUM RECYCLING IN LIGHT WATER REACTORS, *
Bairiot, H, (Belgo Nucleaire, Brussels); Debrue, J.; de Waegh,
F.; Fossoul, E.; Motte, F.; Vanden Bemden, E.; Vnn Lierde, W. .
pp 335-78 of Development of Light Water Reactors in the Com-
munity, Brussels, Euratom, 1967, (In French).

See EUR-3561; CONF-661134.

Use of plutonium recycle in thermal water-cooled power reac- |,
tors, 1a discussed; cconomics are considered. The development
of the fuel 18 outlined; fabrication, nondestructive testing and
radiation testing are discussed. Thermal studies and neutronics
calculational methods are described. Criticality studies using
plutonium fuel elements in the VENUS critical assembly, fission
ratio measurements, and neutron spectra determinations are
outlined. All data are tabulated. 35 referencea. (M.L.S)

63454 (BNWL~828) PLUTONIUM UTILIZATION PRO- :
GRAM. Technical Activities Quarterly Report, March-May 1968.
(Battelle~-Northwest, Richland, Wash, Paclfic Northwest Lab.).
Sept. 1968. 670. Dep. CFSTIL.

CRITICALITY STUDIES— measurements of critical number of
aluminum —plutonium fuel rods in water moderator, effect of
lattice pitch and boron concentration on; microscopic lattice
parameter measurements on water-moderated plutonium ox-
ide (Pu0y) —uranium oxide (UO;) rods; measurements of boron
worth and concentration for cold and xengn-free PRTR Batch
Core

NEUTRONS-—capture-to-fission ratio measurements in plu-
tonjum-239; multipltication factor determination in water-
maderated plutanium oxfde (Pu0,) -uranium oxide (UQ,)
lattices; resenance eacape prohability determination for
uraninm-23R

337 MEAsum-:M ENTS ON LATTICES OF UG,—Pul), ROD

. CLUosERS IN D0 WITH D,0, AIR,'AND ORGANIC COULANTS,

Bautaann, N. R.; Pellarin, D, J.; Olson, R, L.; O'Neill, G. F,
(k, 1. duPont de Nemours and Co,, Aiken, 8. C.), Trans,
Amer. Nucl, Soe,, 110 254-5(June 1968),

From 14th Annual Meeting of the American Nuclear dociety,
Turunto, Scee CONPF-650G0L,

48727 (RNW1~834) TUBULAR FUEL ELEMENT WITH IN-
TEGRAL TARGET: PCTR EXPERIMENT, Bennett, R, A,; Naw=
man, D. F.; Vaughn, A. D.; Davenport, L. C.; Robertson, D. E.;
Bennett, C. L. (Battelle-Northwest, Richland, Wash. Pacific
Northwest Lab.), June 1, 1968, Contract AT(45-1)-1830.

72p. Dep. CFSTI.

Two tubular fuel elements with lntegral target lattices have
been investigated in the Physical Constants Test Reactor (PCTR).
Multiplication constants, neutron utilization ratlos, fast fission
factors, and Initial conversion ratios have been Inferred from
null reactivity experiments and measurements of spatial distri-
butions of neutron reaction rates. Both wet and dry experiments
were carried out in a three-by-three array of lattice cells 37.5"" .
long placed in the cavity of the PCTR. (1] references) (auth)



1968

50815 COMPARISON OF CRITICAL EXPERIMENTS WITH
CALCULATIONS FOR ORGANIC LATTICES, Bitellt, G.; Grifoni, ,
S.; Martinelli, R.; Orestano, F, V.; Santandrea, E., (CNEN,
Rome), pp 485-92 of Fisica del Reattore. Rome, Consiglio
Nazionale delle Ricerche, 1966. (In Italian).

From Conference on Physics of Reactors, Mllan.
469,

The core for ROSPO is described; nominal dimensions are given,
Mrthods for calculating nuclear constants and reactivity for or-
ganic moderated lattices are described. Reactivity measurements
are summarised; measured and calculated values are compared
graphically. (M.L.S.)

See CONF~

50814 THEORETICAL ANALYSIS OF CRITICAL MEASURE-
MENTS IN A NATURAL URANIUM METAL-HEAVY WATER
LATTICE. Bonalumi, Riccardo; Zorzoli, Giovanni Battista
{CISE, Milan). pp 479-84 of Fisica del Reattor¢, Rome, Con-
sigllo Nazionale delie Ricerche, 1966. (I Italian), .

From Conference on Physics of Reactors, Milan,
460,

A summary description of the physical model used for criticality
measurements in natural U-heavy water lattices {s given. Results
of the experiments are discussed; methods of data analysls are
described. (M.L.S.) .

See CONF~

35631 EXPERIMENTAL STUDY OF THE NEUTRON CHAR-
ACTERISTICS OF FAST CORES IN THE ERMINE THERMAL-
FAST CRITICAL ASSEMBLY. Bouchard, J. (CEA, Fontenay-
aux-Roses, France); Vidal, R.; Mougniot, J. C, "pp 309-25 of
Fast Renctor Physlcs, Vol.l. Vienna, International Atomic
Encrgy Agency, 1968, (In French), !

From Symposium on 'Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany, See STI/PUB-165(Vol.1);
CONF-671043-(Vol.1). 1

A section of fast-reactor lattice was placed in the central hole
of the MINERVE reactor, thus forming a coupled *‘thermal-fast’
critical assembly. The construction of the first core, composed ’
of the MASURCA 1-B lattice of 30% enriched uranfum diluted in
graphite, together with the experimental tcchniquea uséd is de-
scribed. Most measurements were carried out by the oscillation
method, using an automatic regulating rod, to compensate for re-
activity effects. The experiment was conducted with special care,
80 as to avold electronic, mechanical and neutron perturbations
as much as poasible. The results of measurements of spectral
indices and of reactivity effects of fisaile, fertile and structural
materials are pregented. The results of experiments carried out
to determine heterogeneity effects, the Doppler effect of 20U and
the {mportance functions are also presented. These experimental
:Il]u:)l are compared with values calculated from transport theory,

aut!

MATERIAL BUCKLING MEASUREMENTS I_N Tl:lE
Bouzyk, J.; Kubowski, J.; La-
At, Energ.

37543
ANNA CRITICAL ASSEMBLY.
tek, S. (Inst. of Nuclear Research, Swierk, Poland),
(USSR), 24: 425-9(May 1968). (In Russian), *

The differentfal reactivity method has been applied to determine
the material buckling as well as the reflector savings in the re«
ficcted, heterogenecus, water-graphite moderated system with
enriched uranjum. The measuring technique and the results ob-
tained are described. The results are discussed with respect to the
application of the water hclght experiment to a complex reactor
system. (auth)

Critical Experiments:
Lattices

18471 ' FU,RTHE'R REACTOR PHYSICS STUDIES FOR STEAM
GENERATING HEAVY WATER REACTORS. PART 1. UNIFORM
CLUSTER LATTICES CONTAINING UG, OR Pu0,/UO; FUEL.
Briggs, A. J.; Johnstoue, 1,; Kemshell, P, B.; Newmarch, D. A.
-{Atomic Energy Establishment, Wlnfrlth. Eng) J. Brit, Nuel,
Energy Soc,, 7: 61-80(Jan, 1968). .

~ As part of the study, of SGHW lattlcea. a wide range of uniform

'cluster arrays was studied. Both enriched UO, and PuO,/UO,

‘ fuels were usecd, and the range included pin diamoters from 0.3 in,
to 0.6 in in cluaters which contained from 37 to 80 pins each.
Measurements of material buckling, detailed reaction rates and
vold coefficient are compared with theoretical predictions using
METHUSELAH II, which is an improved version of the five-group
diffusion theory code METHUSELAH l originally developed for

SGHW anscasment and d4 nlyn nlurll"u and tho 8%-group, tranaport
ytheary rode, WIMS, which haa supereeded THULY. {auth)

3885 (AEEW-R-502) MEASUREMENTS OF MATERIAL
BUCKLING AND DETAILED REACTION RATES IN A SERIES
OF LOW ENRICHMENT yO; FUELLED CORES MODERATED BY
LIGHT WATER., Brown, W A, V.; Fox, W, N,; Skillings, D, J.;
George, C. F.; Burholt, G, D. (Atomic Energy Establishment,
Winfrith (Engla.nd)) Sept. 1967. 129p, Dep. CFSTI.
UK 19s, 0d,

Measurements were made in the DIMPLE reactor on a number
of regular, 3% cenriched, UO,-light water lattices. Detailed reaction

. rate measurcments were made in addition to the material buck-

lings, using moderator to fual volume ratios from U.16 tu 0.78.
One assembly was heated to BU°C; {n addition, the coolant density
change on heating to 250°C was sfmulated by 1nscrting alumintum
void pins into the lattice. (UK)

42368 EXPERIMENTS ON NATURAL URANIUM GRAPHITE
LATTICES BY THE NULL REACTIVITY METHOD. Casali, F.
(CNEN, Bologna); Ghilardotti, G.; Monmgnlnl B. J. Nucl, Energy,
22: 337-54(June 1968).

The measurement of the infinite multiplication factor of natural
uranium-graphite lattices in the critical assembly RB-1, Bologna,
by the null reactivity method, is described. The procedure which
was set up for the execution of the measurements and for their ,
interpretativn {e given in detail. The'error on ke— 1 was esti-
mated to be of the otder of 2 to 3%, in good experimental condi-
tions. The lattices had been previously tested in the critical as-
sembhly Marlua, by the substitution method, thus making possible
# direct comparigon between the two methods. It appears that
) falr agreement exists between the two seta of results. (auth)

18577 CRITICALITY OF ARRAYS OF MU SOLUTION,
Lloyd, R. C. (Battelle Memorial Inst,, Richland, Wasb,); Clay-
ton, E. D,; Chalmers, J. H. Contract AT(45-1)~1830. Nucl,
Appl., 4: . 136-41(Mar, 1968), (BNWL-~SA-1078),

The results of neutron multiplication measurements performed
with arrays of #3Y solution apply to criticality safety considera-
tions in handling solutions at a concentration of & 330 g Wy Niter
and are useful in checking computational methods. The measure-
ments were made with =17.3 kg 23U in both reflected and upre-
flected arrays. Critical numbers of bottles were determined as &
function of apacing, and the effect of adding moderating material
between the Lottles comprising an array was aleo examined. Moante
Carlo calculations were found to reproduce the experimental dats
reasonchly well, with key being computed to within about 0.03 of
unity for those cascs compared. (suth)

*
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22832 URANIUM AND URANIUM-PLUTONIUM FUELLED
LATTICES WITH GRAPHITE AND HEAVY WATER MODERATOR.
A COMPARISON OF EXPERIMENT WITH PREDICTION, Cogne,
F.; Meyrr-Heine, A, (CEA, Saclay, France). pp 48-58 of The
Physics I'roblems in Thermal Reactor Design, London, British
Nuclear Encrgy Soclety, 1967,

From International Conference on Physics Problems of Thermal
Reactor Design, London. Sce CONF-670607. !

Experiments on graphite~uranium lattices are compared to the
COREGRAF code predictions. The agreement is satisfactory over

a wide range of latticen, but a discrepancy remains as far as tho

temperature cocfficient is concerned. Results on uranium-pluto-

nium fuel experiments carrted out in the heavy-water and graphite
facilities Aquilon und Cérar are also compared with calculations,

(uth) .

33006 REACTOR PHYSICS PARAMETERS OF 1,03 PERCENT
ENRICHED URANIUM METAL, DP,O MODERATED LATIICLS,
D'Ardenne, Walter H. (Pennsylvania State Univ,, University
Park); Bliss, Henry E.; Lanning, David D.; Kaplan, Irving; Thomp-
son, Theos J.  Nucl, Sci. Eng,, 32: 283-91(1968),

Resctor physics parumeters were measured in three heavy wa-
ter lattices consisting of 0.250-1n.~diam, 1.03 wt % 23U metal fuel
rods 1n triangular.arrays spaced at 1.25, 1.75, and 2.50 {n. The
following quantitivs were muasured in each lattice: the ratio of
epicadmium to subcadmium radiative ca?turea in 2%y; the ratio of
epicadmium to subcadmium fissions in 23°U; the ratio of radiative
captures in 1y to fissions in 23U; and the fisstons in 23U to fis~
sions in U, These experimental results were used to calculate
the following reactor physics parameters for each lattice: the °
resonance escape probability, the fast fission factor, the multipli-
cation factor for an infinite system and the initial conversion ratio.
Analytical results obtained by using THERMOS and GAM-I are in
fair agreement with the experimental results. 11 refercnces.
(auth)

35593 (EURAEC-1882) RESULTATS D'EXPERIENCES
SOUS-CRITIQUES REALISEES SUR DES RESAUX H,0-UQ,; EN-
RICHIS A 5§ PERCENT, (Results of Subcriticul Experiments |
Carried Out on § Percent Enriched H,0~-UO, Luttices), Debrue,
J.; Mewissen, L.; Motte, F. (Centre d’Etude de 1’Energié Nu-
clealre, Brussels (Belgium)); Basselier, J.; Delrue, R,;.Fossoul,
E.; Haubert, N,; Lamotte, H.; Stlevenart, M,; Van Deyck, D,
(Soclete Belge pour 1'Industrie Nucleaire, Byussels), July 17,
1967, 199p. (In French). {EUR-3378), Dep. CFSTI,

Work performed under United States—Euratom Joint Research
and Development Program,

The results of all the different types of measurements carried
out vn subcritical asscmblies using UO, with a 5% U onrichment
in the THETIS reactor at the Centre d’Etude de 1'Energle Nu-,
cléuire (CEN) at Mol arc preseated. The latticos studied wore of
the square plwh type and the H,0/UOQ, ratio had successively the

five following values: 1.51, 2.63, 4.13, 8.33 and 9,36, The maximum
number of fuel elements available was 500, these having a ugeful
length of 376.5 mm and ‘a useful dtameter of 7.6 mm. The cladding
{8 oteel (301) with a thickness of 0.2 mm. The following measuring
techniques were used: the Inverse Multiplication Tochnigue (IMT},
the Source Ejection Technique (SET) and the Pulsed Neutrons
Technlyue (PNT). A certaln number of measurement results were
seledted in order to fnterpret the vartation in the charactoristics
of the uspemblies us a function of a doterminud varfable (charging,
" “buckling,” poisoning, etc.). (auth)
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. 35594 (EURAEC-1882(Annex)) RESULTATS D'EXPEKI-
ENCES SOUS-CRITIQUES REALISEES SUR DES RESAUX H0-U0,
ENRICHIS A 5 PERCENT, (Results of Subcuitical Experiments
Carried Out on 5 Percent Enriched H,0-UO, Lattices)., Debrue
J.; Mewissen, L.; Motte, F, (Centre d'Etude de I’Energie Nu- )
cleaire, Brussels (Belgium)); Basselier, d.; Delrue, R.; Fossoul,
E.; Naubert, N,; Lamotte, H,; Stlevenart, M.; Van Deyck, D,
(Societe Belge pour I'Industrie Nucleaire, Brussels). 1967.
133p. (In French). (EUR-3378(Annex)), Dep, CFSTI.

Work performed under United States—Euratom Joint Research
and Development Program,

Results of pl?yslcs measurements carried out on subcritical
assemblies using UO, with a 5% 235U enrichment in the THETIS
reactor are given. The lattices studied were of the square
pitch type and the H,O/UO, ratio had successively the five follow-
ing values: 1.51, 2.63, 4,13, 6.33, and 9.35. The maximum number
of fuel elements available was 500, these having a uscful length of
376.5 mm and a useful diameter of 7.6 mm. The cladding is steel
(304) with a thickness of 0.2 mm. The following measuring tech-
niques were used: the Inverse Multiptication Technique (IMT), the
Source’'Ejection Technique (SET), and the Pulscd Neutrons Tech-
aique (PNT), (D.C.C.)

6121 ANALYSIS OF FTR CONTROL-ROD EXPERIMENTS
PERFORMED IN ZPR-3 ASSEMBLY 48 AND 48A, Engstrom,
S. L.; Bennett, R, A, (Battelle-Pacific Northwest Lab,, Rich-
land, Wash,). Trans. Amer. Nucl. Soc., 10: 528-9(Nov, 1967).
From 15th Conference on Remote Systems Technology and
Atom Fair, Chicago, 1ll., Nov, 5-9, 1967, See CONF-671102,

33061 MEASURED CRITICAL SPACINGS OF PLUTONIUM
ARRAYS, PARTIL. Flnn, H. F.; Plerce, G. A, (Univ. of
Californta, Livermore), Trans. Amer. Nucl. Soc., 11: 379-80
(June 1968), . }

From 14th Annual Meeting of the American Nuclear Socicty,
Toronto, See CONF-680601,

25086 (IEA-139) PROGRESSIVE SUBSTITUTION EXPERI~-
MENTS IN UO, LATTICES MODERATED BY D,0-H,0 MIXTURES,
Franzen, H, R. (Instituto de Energia Atomica, Sao Paulo (Bra-
zi). Apr. 1967. 30p. Dep.

Bucklin;‘ mecasurements for cores of uranjum oxide {3.00% en-
riched in 353 in different mixtures of D,O/H,0 were performed
in the NORA reactor by means of & progressive substitution tech-
nique. In order to check the results, some experiments were also’
carried out by the substitution technique in critical lattices for
which the buckling was already known, Some subcritical experi-
menta were also performed to give additional information ahout
the buckling obtained by substitution experiments. The analysis
was done by three regions, two group theory and a correction was
introduced in order to take into account the effect of the reflector.
For a DO concentration of 99.50% and & lattice pitch of 6.544 cm,
the material buckling with void was obtained by three regions, one
group theory, All the results were found to agree satisfactorily
with the results from critical experiments. (auth)

33046  EXPERIMENTAL BUCKLINGS OF SIMULATED
RURNED-UP NATURAL URANIUM CLUSTERS IN HEAVY
WATER MODERATOR. French, P. M.; Solheim, R, (Atomic
Energy of Canada, Ltd,, Chalk River, Ont.). Trans, Amer.
Nucl. Soc., 11: 251~-2(June 1968),

From 14th Annual Meeting 6f the American Nuclear Soclety,
Toronto. See CONF-680601,
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32999 EXPERIMENTAL MEASUREMENT OF K. AND 7 IN
SUBCRITICAL LATTICES., Harrington, J.; Lanning, D. D.;
Thompson, T. J.; Kaplan, I. (Massachusetts Inst. of Tech., Cam-
bridge). Trans. Amer. Nucl, Soc., 11: 48(June 1968).

From l4th Annual Meceting of the American Nuclear Society,
Toronto. See CONF-680601. '

22638  MEASUREMENT OF MATERIAL BUCKLING AND
DIFFUSION COEFFICIENT IN HEAVY WATER MODERATED
LATTICES CONTAINING NATURAL UQ, FUEL CLUSTERS,.
‘Hrer, W.  (Eldgrnoessisched Inatitut fuer Renktorforschung,
Wuerenlingen, Switzerland); Lutz, H, R,; Richmond, R,; Persson,
R. pp 111-16 of The Physics Problems in Thermal Reactor

Design, London, British Nuclear Energy Society, 1967,

From International Conference on I'hysics Problems of Thermat
Reactor Design, London, See CONF-670607, ,

A deseription fs glven of A series of experiments carrled out in |
support of Swiss reactor assessment studies on heavy water mod-
erated {attices contalning natural UO, cluster fucl clements. The
cyperiments, which involved measurements of materfal buckling
and diffusion coefficients, were designed to glve a comparison of
the results of measurements on single-zone lattices in tho Swiss
suhe ritical assembly MINOR with those given by substitution mea-
surements in the Swedish reactor RO. A comparison of the two
gets of experimental data confirmed that accurate results can be
ohtained by the substitution method using very small numbers of
fuel clusters, but showcd that, in some cases, the method may be
significantly ln error, and omphasizcd the nted to investigato the

. enndstions in which these errors may occur., The results of the

burkling measurcments were compared with the predictions of the
URKAFA sasscssment code METHUSE LAH and the Swedish code
RFBUS. Both codes were shown to give satisfactory rerults over
the range of lattices cxamined. The measured coefficients were
well predicted by the theory of Benoist. (auth)

12032 (NAA-SR-Memo—12472) NUCLEAR SAFETY SRE
. CORE Il FUEL ELEMENT STORAGE. Ketzlach, Norman
(Atomics International, Canoga Park, Calif.). May 17, 1967,
7p. Dep., CFSTI,
The nuclear safety of a slngle plane array of SRE Core Il fuel
elements, spaced on 12-inch centers, has been evaluated. The
array is less than 45% of critical, based on the mass/unit area
lprlnclple for the fuel rod sizes of interest. This {8 independent
of the degree of water flooding. A fully-flooded array of the as-
sembly of elements spaced as stated above would have & k. of
less than 0.6. An unmoderated assembly of fuel of the given en-
richment having a néutron-reflection equivalent to water would .
require at least three times as much fuel for criticality, indepen-~
dent of spacing hetween elements or the thickness of water re-
flector. (auth) : .

5746 TEMPERATURE COEFFICIENTS OF Puo,—UO,—H,O
LATTICES. Kobayashi, S, (Hitachi, Ltd., Tokyo); Uotinen,
V. O. Trans, Amer, Nucl, Soc., 10: 564-5(Nov. 1967), '
From 15th Conference on Remote Systems Technology
Atom Fair, Chicago, Ill,,' Nov, 5-9, 1967,

and
See CONF-671102,
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1865 (JPRS—42322, pp 102-57) CRITICALITY OF SYSTEMS
OF INTERACTING SUBCRITICAL ASSEMBLIES OF FISSIONABLE
MATERIALS. Translated from pp 169-201 of Kriticheskie Pa-
rametry Sistem 8 Delyashchimlisya Veshchestavami | Yadernaya
Bezopasnost’.

Semli-emplirical methods for Lvaluntlng the nuclear safety of a
system of interacting suberitical assemblies are examined. The
methods discussed are: (1) the equivalent dimensiuns method,

(2) the method of the safe golid angle, (1) the Interaction param-
eter method, angd (4) the homogenization method. A summary of
published experimental data is also presenttd (H.D.R.)

-

37551 MEASUREMENTS OF FAST FISSION RATIO IN NAT-
URAL URANIUM CARBIDE HEAVY WATER LATTICES, Ma-
racci, G.; Rustichelll, F, (CCR-EURATOM, Ispra, [taly). Energ.
Nucl, (Milan), 15: 330-4(May 1968). '

The measurements of the fast fission ratio performed at the
ECO reactor in natural uranium carbide heavy water lattices, by
‘the integral gamma counting technique, are presented. The results
of the measurements carried out on three different types of ele~
ments are compared with theoretical values calculated by the
PINOCCHIO code; the agreement found is satisfactory in all the
cases investigated. (auth) .

16288 {(NASA-TN-D—4270) ANALYSIS OF URANYL FLUO-
RIDE SOLUTION REACTORS CONTAINING VOIDED TUBES.
Mayo, Wendell (National Aeronautics and Space Administration,
Cleveland, Ohio. Lewis Research Center). Feb. 1968, 24p.
CFSTI.

Critical experiments with fully enriched (93.2% 2°U) uranyl
fluoride ~water solution reactors that contain arrays of large-
diameter void tubes were analyzed satisfactority. A calculational
method that involves the direct application of widely used multi-
group computer programs and techniques to cases of extreme
heterogencous volds is evaluated. Experimental critical solution
heights for cores that contain no void tubes and for 19. 31. and
37 vold tubes with a 7.658-cm diameter were obtained by using
the NASA Zero Power Reactor-1l facility. Both unrcflected cores
and cores radially rcflected with 15.24 cm of water were consid-
ered. The vold arrays with triangular lattice pitches of either
9.652 or 10.922 cm were centrally located in the 76.2-cm-diameter
core tank. The critical heights of the voided reactors ranged from
21 to about 84 cm. The calculational method consists of first
computing axial lecakage rates from axially finite cylindrical cclls
that contain the vold tube and a proportional amount of fuel solution.
The cell dimensions and fuel are obtained from the corresponding

"critical reactors. Two-dimensional {r-z) S;P, trangport calcula-

tions with five encrgy groups of finite height cylindrical cells are
used. The axial leakage rates per source neutron, obtained from
the cell calculations, are incarporated into one —«limeneional ra-
dially finite reactor caleulations by JiHning an asial leakage croes
acction for each encrgy group to weount for anid neatvon siream=
tng out of the volded region of the reactor  Ihe udvant uee wctors,
which are also obtained from the two dimensional celle are
fimportant capecinlly for the ahorter height roaciots that contain
the more concentrated fuel solutions 'l calculational methexd

18 satisfactory for the reactora examined and is readily adapted
for usc with other reactor configurations provided that two-
dimensional (r-z) cells can be defined appropriately  (auth)

ho3 233y—Th SEED-BLANKET CRITICAL EXPERIMENTS,
Milant, S, (Bettis Atomic Power Lab,, West Mifflin, Pn,). Trans,
Amer. Nucl, Soc,, 10: 595 (Now, 1067),

From 15th Canference an Remote Systems Technology and
Atom Falr, Chicagn, Ill., Nov, 5-9, 197, See CONF-RT1102,
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14262 (WAPD-TM-614) SMALL U FUELED SEED-
AND-BLANKET CRITICAL EXPERIMENTS. Milanl, S,;
Weiss, S. H. (Bettis Atomic Power Lab,, Pittsburgh, Pa.),
Nov, 1967, Contract AT(11-1)-Gen-14, 167p. Dep.
CFSTI,

A seriea of ¢iht emall sced-and-hlanket critical assemblica
were studied at the Bettis Atomie Power Laboratory. Rod-type
seed fuel clements which contained elther 29U or 2%U were uti-
lized so that a direct compavison could be made between the lat-
tice characteristics of the two fucls. Also, blanket regions which
contained rod type clements with either natural ThO, or L w/o
™ Oy-- ThO), were compared. The elght nssemblics were of two
principal types The firet type was a rectangular array having a
central seed reglon surrounded by a wet hlanket with 2 metal-to-
water ratin of ahout one, and the second was a hexagonal array
h.‘l\'!ng a central seed region surrounded by a tightly packed dry '
Wankel with a metal-to-water ratio of about 9.2, All cxperiments

en theae elght aswrmhlics were conducted at 20°¢ temperitlure.
Inaddition twa of the wet hlanket acvaembliea wers studied In the
High Tomper tture Test Faellity at J50°F amd 630 pal. (auth)
22844 INTERPRETATION OF CRITICAL EXPERIMENTS

WITH URANIUM-PLUTONIUM FUEL ELEMENTS. Naudet, R,
(Centre d'ktudes Nucleaires, Saclay, France). pp 109-25 of
Fuel Burn-up Predictions in Thermal Reactors. Vienna, inter-
national Atomic Energy Agency, 1968. (In French),

From IAEA Meeting on Fuel Burnup Predictions in Thermal
Reactors, Vienna, Austria., Sce STI/PUB-172; CONF-670418,

A act of critical experiments performed successively in the
heavy-water pile AQUILON T and the graphite pile CESAR wan .
desfgned to compare the neutron praopertics of the two lattices,
which are geometrically {dentical but in which the fuel composl-
tion s slightly different. The same fucl elements were used in
the two pileg, i.c0., uranium metal rods of uniform diamcter. The
frliowing cnmpnasitions were compared: Control set: natural
uranium; Sct used as an intercomparison standard: uranfum very
slghtly depleted or enriched in 35U (0.69%~0.83%—0.86%); Three
sets to be studied containing plutonfum: 1P: natural uranium +
0.04 plutonium; 2P: highly depleted uranium + 0.30% plutonium;
3P: similar to tP but with plutonium containing a higher propor-
tion of the isotope ¥#Pu. In AQUILON the experiments were per-
formed over a whole series of lattice spacings so as to vary the
spectrum over a wide range, but all the messurements, with one
exception, were made at environmental temperature. In CESAR,
the experiments involved only one or two spacings, but a wide
range of temperature, Up'to the present time measurements have
been made at 20, 100 and 200°C, and they will be continued at 300
and 400"C. The purpose of these experiments is to obtain data on
which to evaluate the equivalence between B5U and plutontum in
conditions similar to those encountered in natural uranium reac-
tors during {rradiation, and to test the calculation methods. The
experiments performed in AQUILON are described in greater de-
tall, but the resulls already obtained {n CESAR are also indicated
by Avay of comparison. (auth) .

18545 (BNW1,-622) PCTR MEASUREMENT OF ke FOR
URANIUM LITHIUM SUPERCELL. Newman,'D. F.  (Battelle-
Northwest, Iichland, Wash Pacific Northwest Lab.}).  Dee. 20,
1967 Contract AT(45-1)-1830. 70p.  Dep. CFSTL
Experimental values for infinite medium neutron multiplication
factor. k,,. have been determined for a graphite moderated super-
cell utiltzing 2 1'% enriched U fuel and 2.93 wt % Li-in-Al target
fn aeparate procesa tubes, in a three-to-one ratio, Detcrminations
" of k,. were made with the coolant channcls wet and dry to obtain
an estimate of the reactivity cocfficients due to water loss. Both
a6+ 6and 5~ 5array of test cclls were Inrerted in the PCTR
test cavity for thrse measurementa. Reaulta of experimental
measurements are listed. (auth)
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7890 (AECL~2778) LATTICE MEASUREMENTS WITH 19-
ELEMENT RODS OF ThO,~?¥U0, IN HEAVY WATER MODERA-
TOR, PART I, BUCKLING, FINE STRUCTURE, AND NEUTRON
SPECTRUM PARAMETERS, Okazaki, A.; Durrani, S. A, '
(Atomic Energy of Canada Ltd., Chalk River (Ontario)), Oct.'
1967. 47p. Dep. CFSTI, CAN $1.50.

Lattice parameters were measured for heavy-water-moderated
lattices of 19-clement clugters of ThO, containing 1.5 wt & en-
riched UO, (93 at. % U). Bucklings were determined from
critical rubstitition measurements in the ZED-2 recactor using
MICRETE, a two~gronp heterogencous reactor code, Neutron
density distributions and Westeolt spectrum parameterr r and
T were obtatned from mearured ¥Mn, 1, and 1Lg activities
In foil detectors. Measurements were tancde for 150, atr, 1,0

el HHH-40 conlantr and for 22, 24, 2%, and U em trinngular
, Inttice pitehes, (nuth)

22838 CHALK RIVER STUDIES OF D,O0 MODERATED NAT-

» URAL URANIUM AND 23U~THORIUM LATTICES. Okazaki, A.;
Towhes, B, M.; Durrani, S. A. (Atomic Energy of Canada Ltd,,
Ontario). pp 95-102 of THe Physics Problems in Thermal Re-
actor Design, London, British Nuclear Energy Society, 1967,

From International Conference on Physics Problems of Thermal
Reactor Design, London. ' See CONF-670607.
+ Progress is described on an investigation into the adequacy of
the four-factor two-group description of the neutron cycle, by
comparison with experimental measurements. Maximum use is
made of experimental information, but some theory and basic nu- .
clear data are involved. The calculated k.q values show system-
atic trends with pitch and type of fuel ¢luster, and with coolant.
Explanations for these trends are being sought. In addition, lat-
tice paraméter measurements on D,O-moderated lattices of 19-
clement rods’ of ThO, containing 1.5 wt. % B5UO, are reported.
The measurcments were made for four coolants over a range of
latticn pitches. fauth) '

44882 (AECL-2779) LATTICE MEASUREMENTS WITH ,
19-ELEMENT RODS OF ThO,-2%U O, IN HEAVY WATER MOD-
ERATOR. PART il. RELATIVE FISSION RATES, FAST FISSION
RATIO, CONVERSION RATIO, AND COMPARISON WITH CALCU~
LATIONS. Okazaki, Albert (Atomic Energy of Canada Ltd.,,
Chalk River (Ontario)), June 1968, 41p, Dep. CFSTI. CAN
$1.50. :

Lattice parameter measurements of heavy water moderated
lattices of 19-element clusters of Thoi containing 1.5 w/o UO,
(93 a o 2811) are presented. Relative 23317, 233y and 2% Py fission
rates, {ast {ission ratio, and conversion ratio measurements are
described. D,0, air, H,0 and organic HB40 coolants were studied
at 22 and 28 ¢m triangular lattice pitches. Addttional analyses of
the critical substitution measurements have been made and re-
vised bucklings are glven. Calculations made with the LATREP
and HAMMER codes are compared with measured lattice param-
eters. Both codes underestimate the buckling by up to 1 m~? with
the largest discrepdncy at the tightest lattice pitch. The calcula-
tions overestimate the neutron disadvantage factor and conversion
ratio. (auth)

’

33026 HUCKLING AND PARAMETER MEASUREMENTS IN
THE Th-1.,0 ORGANIC SYSTEM. Pellarin, D. J.; Baumann,
N. I3 Sutteefield, R, M. Vandervelde, V., D, (E, 1. duPont de
Nemours and Co., Alken, S, C.), Trans. Amer, Nucl, Suce,, 11:
253~4(June 1968),

} rom j4th Annual Meeting of the American Nuclear Society,
Toronto/ See CONF-680601,



1968
33060 MEASURED CRITICAL SPACINGS OF PLUTONIUM
ARRAYS, PARTI, Pierce,G. A.; Morton HI, J. R. (Univ. of

California, Livermore). - Trans, Amer, Nucl, Soo., 11: 378-9,
(June 1968),
From 1l4th Annual Meetlng of the American Nuclear Soclety,

Toronto See CONF-680601.

53432 A'REVIEW OF THE EXPERIMENTAL AND ANALYTI-
CAL RESULTS OF THE HIGH-CONVERSION CRITICAL EXPERI~
MENT. Plumlee, Karl E,; Pennington, Edwin M. Reactor Fuel-
Process, Technol., 11: 117-20(Summer 1968), ° X
Criticality calculations and experiments for enrichcd UO,-
fueled water-moderated core are presepted. The fuel elemcnts
consist of Type 304 stainless stoel- and Al-clad pellet-shaped
UO,. - Calculations for various geometry BORAX-6 and HI-C
cores are presented, (D.C.C.)

63433 REVIEW OF RESULTS OF THE DIMPLE CRITICAL
EXPERIMENT, Plumlee. Karl E. Resctor Fuel-Process,
Technol,, 11: 121-2(Summer 1968),

Physlcs measurements for four different cores in the DIMPLE
critical agsembly are presented. The cores conslst of Hi-C
pellet-type enriched UO, fuel elements with Type 304 stainless
stcel and aluminum ¢ladding. The assemblies are wnter-moder- .
"ated. (D.C.C.) . .

6377 CRITICALITY OF HETEROGENEOUS ARRAYS
UNDERGOING DISSOLUTION, Richey, C. R, (Battelle Memorial
Inst,. Richland, Wash,). Nucl, Sci, Eng., 31: 40-8(1968),
Eyperimental data to establish criticality control specifications
for enrtehed uranium rods underjoing dissolution are extremely
limifed. A principal dilficulty in treating the problem theoretically
ie that the resonance ahsorbing 23U is admixed in the ayueous so-
lution in which the rods are lmmersed. The ““narrow resonance’”
and *‘Infinite mass’’ approximations are applicd; and from this ap-

plicatioh, expressions are developed for treating resonance capture ..

by an absorbing lump embedded in a moderator admixed with the
ahsorber. The computed change in the critieal buckling of a heter-
ogeneous array on yeplacing the water moderator by a uranyl ni-
trate solution Is In good agreement with experiment. Results from
survey calculations for 3 and 5 wt % 235U rods latticed in urantum-

water mlxtures are given. It was concluded that for enrichments
up to 5 wt & 233U, dissolver vessels designed geometrically'safe for
water- modcralcd arrays b6f uranfum rods will remain safe durlng
the dissolution process. (auth)

6105 ANALYSES OF BROUKHAVEN 33y-22Th OXIDE,
LIGHT- AND HEAVY-WATER-MODFERATED LATTICE EXPERI-
MENTS, BSohgal, Bal Raj (Brookhaven National Lab,, Up&m,
N. Y. Trnn%t Amer, Nucl, Soc., 10: 5967 (Nuv, 1967).

From 15th Conference on Remote Systems Technology and
Atom Fair, Chicago, Iil., Nov, 5-9, 1967, Sce CONF- 671102,
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1875 AN EXPERIMENTAL COMPARISON OF THE FAST
AND THERMAL NEUTRON BUCKLINGS IN A URANIUM DIOXIDE
LIGHT-WATER MODERATED CRITICAL ASSEMBLY. Shaw,
Robert Alexander. Ithaca, N. Y., Cornell Unlv., 1967, 64p.

Thesis.

A comparison of the spatially dependent fast and thermal neu-
tron flux profiles has been made in the Corncll University Zero
Power Reactor, a light-water mnderated and reflected, 2.1% en-
riched, UO, fueled, aluminum clad, trlangular pitched critical ,
assembly, using the core which has a nominal water-to-fuel ratio
of 1.5:1. The radial huckling, defined by a least-aquares fit of
the radlal flux profile to a J, Bessel function, is choscn as a con-
«venfent single-parameter characterization of the profile for com-
parison of flux profiles. The radial fast flux profile was deter-
mined by using a semiconductor detector to detect fission fragments
from the fast fissioning of Th-232. The radisl thermal flux was

‘determined by the irradiation of mangancse folla. The hucklings

are found as a function of the radial diatance (r) from the core
center by performing the least-squares fit on data taken from

the core center out to r. The thermal ncutron refiector hump
causes the thermal flux to deviate algnificantly from the J, de-
pendence for ¢ greater than ahout two-thirds of the core radius.
Consldering the region {n which the thermal flux generally {nllows
a J, dependence, the ratio of the thermal huckling to the fust buck-
ling {s found to be 1.131 £ .052 and 1.076 £ .052 for the two largest
values of r in this region for which the hucklings arc calculated.
An analysis of theorctical fast and thermal flux profilea for this
core which were calculated independently of thia work supprrts
the conclusion that the ratio of the thermal huckling to the fast
buckling is greater than one. However, a precise comparison is
not valid becauae the fast flux was theorctically calculated for
ncutrons in the encrgy range hetween 0.821 MeV and 10.0 McV - °
whereas the effective fission threshold for Th-232, used to ex-
perimentally determine the fast flux, is ahout 1.35 MeV. (Disser.
Abstr.)

6115 CRITICAL EXPERIMENTS WITH PHOENIX FUEL IR
AN MTR MOCKUP, Smith, R. L; Davis, E, C. Jr.; Willlams,

-L.D. (Battellé-Pacific Northwest Lab., Richland, Wash,).

Trans, Amer. Nucl, Soc,, 10: 537 (Nov, 1967).
From 15th Conference on Remote Systems Technology and
Atom Fair, Chicago, Ill., Nov, 5-9, 1967, Sce CONF-671102,

33047  BUCKLING MEASUREMENTS IN A HEAVY-WATER
SUPERLATTICE, Tanner, €. J.; Andrews, D. G, (Unlv, of
Trans, Amer, Nucl, Soc,, 11: 252-3(June 1968),
From 14th Annual Meeting of the American Nuclear Soclety,
See CONF-680601,

1565 (ORNL-CDC—4) EFFECT OF UNIT SHAPE ON THE
CRITICALITY OF ARRAYS. Thomas, J. T. (Oak Ridge Na-
tional Lab,, Tenn,). Oct. 19567, Contract W-7405-eng-26. 19p.
Dep, CFSTI,

The known crltlcauty of urgnium metal enyiched to 93 wt ¢ in
3%y a8 suberitical cylindrical components in unreflected arrays
18 used to explore component geometry effects in such arrays.
Three basic geometries are chosen; the cube, the aphere, and
the cylinder with equal height and diameter. It is shown that the
,multiplication factor of a unit defines sizes of the three shapes
‘useful in establishing critical arrays equivalent to & given
reference array. The number of components and the average
uranium density of the equivalent arrays are the same as the
reference arvay. The effects of changes in averuge unanium
density and component mass on the array multiplication factor .
are invegtigated. (auth)
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32976 (MIT-2344-12) HEAVY WATER LATTICE PROJECT
FINAL REPORT., Thompson, T, J.; Kaplan, 1.; Driscoll, M, J,

(eds.) (Massachusetts Inst. of Tech,, Cambridge. Dept. of Nu~
clear Engincering), Sept. 30, 1967. Contract AT(30-1)~2344, .
208p., (MITNE-86), Dep. CF&TI,

CRITICALITY STUDIES — physics of heavy witer -moderated *
slightly enriched uranium-fueled lattices, (E/T)

NEUTRONS —buckling in heavy water~-modcrated uranjium
oxide (UO,)-fueled lattices, (E/T); multiplication constant
measurements in heavy water-moderated uranium oxide
(UOy) -fueled lattices, (E/T)

URANIUM-235 —ncutron fission ratio to urnnlum-238 mea-~
surcment by v spectrometry

50788 (AE-330) STUDIES OF THE EFFECT OF HEAVY

WATER IN THE FAST REACTOR FRO, Tiren, L, I,; Haekanason,

R.; Karmhag, B. (Aktiebolaget Atomenergi, Stockholm (Sweden)).
Aug, 1968, 25p. Dep.

Core 9 of the FRO'fast critical assembly was diluted with
heavy water to 24 vol. per cent, contained tn thinwalled Cu cans,
Measurements of the critical mass and the reactivity coefficient
of heavy water in this core are presented. The effect of the
heterogencous core composition on these items is also discussed.
The results nre compared with theorctical predictions using sev-
eral computer codes. Criticality is.accurately predicted, but the
measured reactivity coefficient of heavy water is about 20% lower
than the value obtained with the Lest available methods, involving
the SPENG and DTF-4 programmes. The result of bunching tea-
surements, in which the degree of heterogeneity of core compost-
tion was changed, is compared with theoretical estimates of the
resonance shiclding, flux advantage and leakage components of
the héterogeneitv effect. (auth)

44885
URANIUM

tBNWL-692) PCTR MEASUREMENT OF k FOR
BISMUTH SUPERCELL. Vaughn, A, D. (Battelle-
Northwest, Richiand, Wash, Pacific Northwest Lab.). Feb. 1,
1968, Contract AT(45-1)-1830. 48p. Dep. CFSTI.

A measurement i8 made of the ncutronic paramcters for a
Inw ahsorptlon target in a supcrcell consistthg of a three-to-
two fuel-to-target ratio with separate tubes of uranium fuel
and bismuth metal target. Each tube 18 water cooled and sur- -
rounded by a graphite moderator on an 8.0’/ lattice pitch. The
biamuth target elements are relatively larger (3.750°° O.D.)
than the uranium fuecl elements (1.508°’ 0.D.) in order to irra-
dtate as much of the target material as possible because of the
llgnmcantly Iow bismuth cross sectlon. Four inch square hole

bars are remaved from (‘1(‘h lnrgol 0cl| w contan a round alu-
minum process fube with the target elementa. The graphite hnle
bars {or the fuel cells contalned 2.0°° O.D. holes and zirconfum
procesa tubes. The experiment {8 conducted in the Physical
Consatants Testing Reactor (PCTR) for a zero expoaurce case at
ronm temperaturc. The reactivity effect of conlant loss {s in-
clurded In these measurements. {(auth)
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60800 {BNWL-792) PCTR MEASUREMENT OF k, FOR
URANIUM THORIA SUPERCELL. Vaughn, A. D.; Flelsch-
man, R. M,
west lab.),
Dep. CFSTI.

July 31, 1968, Contract AT(45-1)-1830. 58p,

Experimental measurements were made on a test lattice of sep-

arable tubes of fuel and target material in a graphite-moderated

lattice in the PCTR. Measurements were made of the infinite me-

dlum neutron multiplication factor on a defined supercell of three
uranium fuel cells and one ThO, target cell. The mcasured pa-
rameters include data for two distinct fuel types in lattices with
and without coolant conslisting of 1.25 wt % enriched uranium fuel
and ThO, target at 77% theoretical density in separate process
tubes. Determinations of k., were made with the coolant channels
wet and dry and with two differing fuel sizes to obtain an estimate
of the change in reactivity due to water logs as a function of cool-
ant and fuel geometry, (auth)

22760 EXPERIMENTAL STUDIES OF UO,-H,0 LATTICES
OF UNIFORMLY ARRAYED RODS AND CLUSTERED ELEMENTS,
Wajima, J, T.; Kobayashi, S.; Yamamoto, H.; Kikuchi, H,; Ohnishi,
T.; Matsuoka, K.; Yamamoto, K. (Hitachi, Ltd,, Tokyo). pp 67-
72 of The Physics Problems in Thermal Reactor Design. London,
British Nuclear Energy.Soctety, 1967, |

From International Conference on Physics Problems of Thermal
Reactor Design, London, See CONF-670607.

Lattice studies of uniformly arrayed UO; rods and of clustered
olements of a nuclear superheat reactor were performed and
analyzed. Microparameters were measured and multiplication
factors for the four-factor formula with ¥3%U epithermal fissions
were obtained. Empirical formulae for microparameters were
derived, and a method of measuring the nonleakage probability
is presented. The analysis of the lattice of the clustered fuel ele-
ment I8 discussed. (auth)

6116 ACTIVATION SHA PES IN 2811~ AND 23U=-THORIUM
SEREN-RLANKET CRITICAL ASSEMDBIIBS, Werisa, S, He
Lehmann, P, H.; Mitchell, J, A,: Johnson, P, J.; Russell, C. D
(Besttis Atomie Power Lad,, Weat MIfflin, In,),
Trans., Amer. Nucl, Suc,, 10: 537-8 (Nov, 1967),

From 15th Conference on Remote Systems Technology and
See CONF=-GT1102,

STUDIES OF SINGLE-ROD LATTICES OF UQ; (NAT-
URAL AND ENRICHED), Pu0, OR ThQ, IN HEAVY WATER,

. Wikdahl, C.-E.; Sokolowski, E,; Persson, R,; Jonsson, A,;

Andersscm, A J, W, (Aktxebolaget Atomenergi, Stockholm)
pp 103-10 of The Physics Problems in Thermal Reactor Design.
London, British Nuclear Energy Society, 1967,

From International Conference on Physics Problems of Thermal
Reactor Design, London., See CONF-670607,

Extensive studles were carried out on single-rod lattices in
heavy water. Fugl rod composition, lattice pitch and (in some
cases) temperature were the parameters varfed. Bucklings, spec-
tral indices and conversion ratios were measured. The experi-
mental results were comparod with calculated values obtained
with tho four-group program CAROL, and the more advanced cell
program FLEF, which is based on mumgroup integral transport
theory. (nuth)

4104 REACTOR PHYSICS PARAMITERS OF 21104, -Th(y
LATTICES IN Dy¢), Windanr, Henry if.; Tunney, Willlam J.
(Bronkhaven National Tah,, tipton, N. Y. ). Trans, Amer, Nucl,
Soc,, 10: 595-AN:iw, 1967),

From 15th Conference on Remnte Syatema Technology and
Atom Fair, Chicago, Ill,, Nav, 5--9, 1967, See CONF-671102,

(Battclle- Nntthwest, Richland, Wash, Pacific North-
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42725 (ANL-7357) REACTOR DEVELOPMENT PROGRAM
PHRUGRESS REPORT, JULY 1967. (Argonne National Lab., 1il)).
Aug. 31, 1967, Contract W-31-109-eng~38, 148p, Dep. CFSTI,
CRITICAL ASSEMBLIES — perturbation measurcements ia 2 PR-
4, use of fissjonuble muteriunls for; perturbation measure-
ments in ZPR-3, use of boron and tantalum for; flux mea-
surements in 2PR-6, adjoint; Duppler effect measurements
in ZPR-9

3871 EXPERIMENTAL AND ANALYTICAL DETERMINA=~
TION OF THE REACTIVITY WORTHS OF 33y, 2%y, 23y, AND
1Np SAMPLES IN A SERIES OF #%U-GRAPHITE CRITICAL
ASSEMBLIES. Bardes, R. G.; Gillette, E, M.; Nirachl, R. J.;
Traylor, R, C. (General Atomic Div., Geheral Dy‘nnmlcs Corp.,
San Dlego, Calif,), Trans, Amer, Nucl, Soc., 10: '198-200(June
1967).

From 13th Annual Meeting of the American Nuclear Society,
San Diegn, Calif., June 11-15, 1967, See CONF-670602,

8061 SURFACE-TO-MASS AND HETEROGENEITY EFFECTS

ON THE SPECIFIC REACTIVITY OF SELECTED MATERIALS IN
A FAST-NEUTRON SPECTRUM. Carpenter, S. G.; Mountford,
L. A.; Springer, T. H.; Tuttle, R. J. (Atomics International,
Canoga Park, Calif.). Trans. Amer. Nucl. Soc., 9: 5n4(Oct.-
' Nov, 1966).

31

35671 (ANL-17320, pp 107-15) COMPARISON BETWEEN
EXPERIMENTAL AND THLORETICAL INTEGRAL DATA ON
FAST CRITICAL FACILITIES. CALI, A PROGRAM FOR GEN-
ERATING “EFFECTIVE’” NUCLEAR GROUP CONSTANTS BY A
CORRELATION METHOD. Cecchind, G.; Gandini, A. (Comitato
Nazionale pur 1’Energia Nucleare, Casaccla (italy). Centro di
Studf Nucleart); Dul Bono, 1.; Faleschinl, B. (Comitato Nazionale
per I'Energla Nucleure, Bologna (taly). Centro di Culcolo).

In order to treut simultancously a lacge number of experimental .
data relative to 8 glven materlal, u program (CALI) has been writ-
ten which determines a new st of *““effective’” multigroup constants
conststent with the experiments considered and as close as possible
tu a reference sct obtalned by best-value eriterin. Proper allow-
ance i8 glven to the uncertainties of the reference cross scetlons
and t the errors associnted with the Integral duta themselves. This
This allowance removes most of the difficulties encounterced when
correlating data obtalned In assemblics with spectral characteris-
ties not sufficiently different from cach other with respect to the
precision of the experlmental techniques. A systematic compuri-

son between experimental and theoretical data relative to the criti-
cal facilities ZPR-IlI, ZPR-VI1, and ZEBRA 18 then performed. The
quantities so far considered are the reactivity and fission ratios

of Pu-239 and U-233 with respect to U-235. The theoretical pre-
dictions are obtained using the APDA 24-energy-group cross-
section set and the Russian 26-group one. The new White data of
Pu are also considered. The experimental results are corrected
for sample size and shape effect. The corrected APDA Pu values
and the Russian ones are more consistent with the experimental
data than are the uncorrected values of the APDA set, when proper
corrections for sample size are introduced. A list of 23 references
{s included. (auth)

14000 MEASUREMENTS OF VOID EFFECTS ON THE REAC-
TIVITY. Chrysochoides, N. G. (Democritus Nuclear Research
Center, Athens). Chim. Chron. (Athens, Greece), 30A: .137-42
1965). . ) .

Two experimental methods were used to simulate voids in the
reactor moderator: {a) Statical method, in which air gaps were

" introduced in the reactor moderator, (b) dynamic method, in which

steam bubbles were created in the reactor moderator. The effects

of the voids on the reactor reactivity were measured and the void
oefficlents were evaluated. The first method, which simulates
ctter the case of uniformly diatributed air in the moderator, gives
ccurate reaults. The proposed second method, which simulates
etter the case of real steam bubble formation in the moderator,

simple and'glves satisfactory results for fair approximation.

auth) : . :
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30202 DETERMINATION OF THE EFFECTIVE MULTIPLI-
CATION COEFFICIENT OF NEUTRONS BY THE MEASUREMENT
OF THE DIFFERENTIAL REACTIVITY, Didelkin, T. S.; Shishin,
B, P, At Energ, (USSR), 22: 113-17(Feb, 1967), (In Russian),
Relations between the effective multiplication coeffictents of

neutrons in reactors and thé experimental values of reactivity coef-"

ficients, determined by measurements of dlffe_xjentlél reactivities,
were established. Correction terms were déetermined in integral
form. (tr-auth) to

19469 (KFK-473) INTERPRETATION OF DOPPLER COEF=-
FICIENT MEASUREMENTS IN FAST CRITICAL ASSEMBLIES,
Fischer, E, A, (Kernforschungszeuntrum, Karlsruhe (West Ger=
many). Institut Angewandte Reaktorphysik), Oct. 1966, 22p,
Dep. mn, .

Analytical results are presented on Doppler experiments in
which the reactivity change due to heating samples in fast eriti-
cal assemblies are measured. A formalism ls developed which
allows calculation of reactivity changes due to sample heating.
(J.R.D.). ’ ' )

40684 MEASUREMENT OF THE REACTIVITY COUPLING
COEFFICIENT IN THE JOWA STATE UTR-10, Hendrickson,
Richard A,; Danofsky, Richard A, (fowa State Univ,, Ames).

pp iN6-20 of Coupled Reactor Kinetics, Chezem, C, G.; Koehler,
W, Ui, (eda.). Cnliegr Station, Tex,, Texas A and M Press, 1967,
, From Amerioan Nuclear Soclety, Coupled Reactor Kinetics
Conference, College Station, Tex,, Jan, 23-24, 1967, See CONF-
670107, . . . ' [

A cross-spectral denaity method for obtaining the reactlvity
coupling coefficient of 8 couplod core reactor (& developed. An
experimental measurement of the ratio of the reactivity coupling
cocfficient to the mean generation time of ncutrons in the core (s
described, 6 references, (M.L.S.)

7923 MEASURED SODIUM-VOID COEFFICIENT AND FIS-
SION RATIOS IN A LARGE ZONED FAST REACTOR. Karam,
It. A.; Kato, W. Y.; Main, G.; Rusch, G. K. (Argonne Nativnal
Lab,, I1l.). Trans. Amer, Nucl, Soc., 9: 487-8(Oct.-Nov, 1966).

25730 CENTRAL REACTIVITY MEASUREMENTS ON AS-
SEMBLIES 1 AND 3 OF THE FAST REACTOR FRO. Londen,
Stig-Olof (Akticbolaget Atomenergi, Studsvik, Sweden), Nu-
kleonik, 9; 18-25(Jan, 1967),
‘The reactivity effects of small samples of various materfals
have been measured by the pertod method at the core centre of
. Assemblies 1 and 3 of the fast zero power reactor FRO. For some
materials the reactivity chunge as a function of sumplo size has
also been deternined expertmentally. The core of Assembly 1
consisted only of U enriched to 204 whereas the core of Assenbly
3 was diluted with 30% graphite. The results have been compared
with culculated values obtained with 4 second-order transport-
theoretical perturbation model and using differently shielded cross
scctions depending upon sample size. Qualitative agreement has -
gurierally been found, although discrepancics still exist. The spoc-
trum perturbation caused by the experimentdd arrangement has
been analyzed and found to be rather important. (auth)
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38689 FFTF CRITICAL EXPERIMENTS: CONTROL-~RUD
STUDIES ON ZPR-3. Long, J. K. (Argonne National Lab,, 1l1.);
Hess, A, L; McVean, R. L,; Persiani, P, J.; Ulrich, A, J.; Baird,
Q. L.; Bennett, R. A,; Engstrom, 8. L.  Trans. Amer. Nucl, 5o0.,
10: 269-70(June 196%). '

From 13th Annual Meeting of the American Nuclear Soctety,
San Dicgo, Calif,, June 11-15, 1967, See CONF~-670602.

LAY ’,
(GAMD-7230) NULL REACTIVITY MEASUREMENTS
OF MULTIPLICATION CHARACTERISTICS FOR HIGH-TEMPFE R-
ATUHRE, GAS-COOLED REACTOR CORES IN THE MODIFIFD
HYGR CRITICAL FACILITY. Nirhals, . F. (Geneeal Dyvnamics
Corp., San Dicgn, Calil. General Atomic Div.).  Ang 23, 16,
Contract AT(04-3)-167. 36Gp. Dep. mn. CFSTT $2.00 ¢v, $0.50
mn. .

Measurements of the multiplication characteristics for HTGR
were made In the modified HTGR critical facility. The method of
measurcment involves experimental determination of the physieal
constituents of n unit’ cell with a multiplication factor of unc when
it 18 In a apectral environment characteristic of an Infinite array
of cells of the same type. The unit cell then has required poison
added and the calculations of the polsoned cell compared with
unitv. These measureinents are valuable for core samples with
mulfiplication factors at nearly unity in the abharnee of palson,
(J.C.W.)

27733 MEASUREMENT OF THE DOPPLER COEFFICIENT
OF FAST REACTORS USING HEATED SAMPLES, Pucker,
Norbert (Unlv., Graz). Atomkernenergie, 12: 189-92(May-
June 1967).

The measurement of the Doppler coefficient of a fast reactor
due to heating a sample is discussed. The suitability of multigroup
diffusion methods for this problem {s investigated and results are
prescated within first order perturbation theory. (auth)

.34018 (BNWI[~442) FEFFECTS OF UO; CRYSTALLINE
BINDING ON DOPPLER COEFFICIENTS CAILULATIONS FOR
FAST REACTOR SYSTEMS. Schunter, R. E.  (Rattelle-
Northwest, Richland, Wash, Ducific Northwest Tab,). June
1967, Contract AT(45-1)-1830, 12p. Dep, CFSTI,

‘The change in the Doppler coefficient due to cryatalline binding
effects was atudicd for 238U in a UO, lattice for fast reactnr evae.
tema. The ‘‘weak binding,*’ or the short com{mund nuc leus Hfetime
(SCNL) approximation was used, where the 23U atoms in the vo,
lattice are treated as a free gaa with an effective temperature.
Calculations were made to determine the dependence of effective
temperature versus temperature using the experimental phonon
distributiont of Dolling, et al. Comparisons were also made with ef-
fective temperatures obtained ansuming a Debye model for the
cryatal, It was found that fer temperatures above 300°K the effec-
tive temperature dependente was well represented by the Debye

. model (8p ~620°K). The temperature dependence of the reactivity

waa calculated for the ANL critical assembly, ZPR-1If, 47, with
the result that incorporation of the crystalline binding effects
caused the.calculated Doppler coefficient (dk/dT) to diverge from
the *‘1/T?* rule in the low temperature reglon, in qualitative agree-

. ment w!lh the experimental resulta of Reynolds and Stewart. (auth)
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27739  INVESTIGATIONS ON THE ROSSI o EXPERIMENT,
Schulze, Fkhard  (Technische Hochschule, Darmstadt, Ger.).
'Nuklconik, 9: 85 97(Fch, 1967). (In German).

The Rossi @ measurements which are in opposition to theory
were deserihed, Results of Monte Carlo calculations show that the
basis for the discrepancies is not to he found in reactor kinetics.
An extensive analysis shows that the physical hases of the Rosst.
o experiment have not been formulated rigidly enough up to the

present, The mean time patiern of & neutron chain can he described

through a decaying vxponential function. Since only such neutron
chains can be used experimentally which lead at least to an event,
such chains were preferentially recorded which Increase by an
ahove average number of fissions. In this way, one of the expo-
nential functions of average deviating time behavior was produced.
Thix is not considered In the common theory. By the counting pro-
cess, a new model representation was given and was developed
formally. The theoretical considerations therefore 1ead to Rossi

@ experimenty with special conditions which give a higher ratio
and corvelation term and background. As an application of the
Rossi & measurements, 2 method for the determination of g8/L was
given in which no rcactivity measurements ‘were necessary. The
theory of the Feynman a-experiment was not used in the proposed
new interpretation of the Rossi o experiment. (tr-auth)

21650 THE EFFECT OF PLUTONIUM ISOTOPIC COMPOSI-
TION ON THE DOPPLER COEFFICIENT IN FAST REACTORS.
Shaviv, G.; Yiftah, S, (Soreq Nuclear Research Center, Yavne,
Israel). ' Nucl. Appl., 3: 213-16(Apr. 1967).

The effect of Pu {sotopic composition on the Doppler coefficient
is examined In fast reactors having different chemical composi-
tions of the fuel and different core volumes. It {s found that for a
glven core volume and chemical composition the abgolute value
of the Doppler coefficient {ncreasea with increase of the amount
of high Pu isotopes (4pPu, 2#!py, and ¥2py). (auth)

1968

12006 (ANL~7399) REACTOR DEVELOPMENT PROGRAM.,
Progress Report, November 1967, (Argonne National Lab,, I1L.).
Dec. 28, 1967, Contract W-31-109-eng-38, 172p. Dep. CFST,
CRITICAL ASSEMBLIES —reactivity measurements for amall/
suinple perturbations in ZPR-3 fust; core material samplos
fur ZPR-34 Assenibly 50 fast, specifieations for, mockup of
Fi'LE tn ZPR-3, composition of core for; atomlc concentra-
tions of ZPR-4 assemblics 19-21, reactivity worths of FFTF
salety rods in ZPR-3, calculation of

24924 (ATDA-214) QUARTTERLY TFCHNICAL PROXGRESS

BRI PORT ON AKC=SPONSORED ACTIVITIES, SEPTEMBER 15—

DECEMRBER 15, 1967,  (Atomic Power Development Arsaciates,

Ine,, Dotrott, Mich,), Contract AT(11-1)-865, 122p. Dep,

CFST,

CRITICAL ASSEMBLIES— reactivity worths and reaction rate
ratiog calculated for ZPR-3 and -4
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32969 (GA-8468) RESULTS OF HTGR CRITICAL EXPERi-~
MENTS DESIGNED TO MAKE INTEGRAL CHECKS ON THE
CROSS SECTIONS IN USE AT GULF GENERAL ATOMIC,
Bardes, R, G.; Gillette, E. M,; Nirschl, R, J.; Traylor, R, C,
(Gulf General Atomic, Inc,, San Diego, Calif,), Feb, 12, 1968,
Contract AT(04-3)~167. 117p, Dep. CFSTI,

Cross-section data are presented for 33y, 85y, By, Dy, ANy,
82Th, 2%py, #°py, and boron, the latter helng used as a standard.
The neutron apectra in the five critical assemblies can be char-
acterized by thelr mean fissfon energy. This ranged from 0.074
eV in the C/U-5000 assembly to 12.7 eV in the C/U-432 assembly.
The softer spectra permit the study of cross sectlons in the ther-
mal energy range while the harder spectra emphasize cvents in
the epithermal range. The comparison between the calculated and
measured, results for the ahove materi{als in the five core assem-
blies shows the percent deviation of the calculated value for a
given material from the measured values, The percent deviation
represents’the average for the different material loadings of each
mater{al investigated and includes an allowance for the estimated
cxperimental uncertainties. (auth)

35638 CENTRAL REACTIVITY CONTHRIBUTIONS OF %4Cm,
Wpy, AND P8 IN A BARE CRITICAL ASSEMBLY OF PILIUTON-
IUM METAL, Barton, David Maxwell (Los Alamos Sclentific
Lab,, N, Mex,), "Contract W-7405-eng-36, , Nucl, Sci, Eng,, 33:
61-6(1968), (LA-DC-9342),

Central reactivity contributions of gram-sized samples of ¥¢Cm,
1¥py, and U have been obtained in a fast critical assembly of
bare ¥Pu in a spherical gecometry. Resulting values are: 2%Cm =
(1276 + 5%) centa/g at.; 2¥Pu = (1393 + 3%) cents/g at.; 25U =
{701 ¢+ 2%) cents/g at. From these data, the critical mass of a hare
sphere of 2Cm is estimated to be (27.7 + 2.5) kg at a density of
13.5 ¢/cm’. (auth) :

33036  THE REACTIVITY WORTH OF SODIUM IN THE ZPR-3
PLUTONIUM ASSEMBLIES 48, 48B, AND 49. Broomfleld, A, M.
(Atomic Energy Establishment, Winfrith, Eng.); Matlock, R. G.;
McVean, R, L. Trans, Amer, Nucl. Soc., 11: 240(June 1968),
From 14th Annual Meeting of the Amerlcan Nuclear Society,
Toronto, See CONF-680601, '

22835 STUDIES OF BERYLLIUM OXIDE-MODERATED RE-
ACTORS USING MINIMAL QUANTITIES OF MATERIAL. Con-
nolly, J. W.; Gemmell, W,; Marks, A, P,; Tattersall, R, B,
(Australian Atomic Energy Commission Research Establishment,
Lucas Heights, New South Wales). pp 83-90 of The Physics
Problems {n Thermal Reactor Design, London, British Nuclén.r
Energy Society, 1967.

From Intcrnational Conference on Physics Problems of Thermal
Reactor Design, London, See CONF-670607.

Small BeO-moderated subcritical assemblies fueled with asy
wcre studied in the internal reflector of an Argonaut-type reactor.
Thoria was added in some cases. Measurements were compared
with multigroup calculations, and the agreement was satisfactory,
(auth)

32970 (GEAP-5584) SODIUM-COOLED REACTORS FAST
CERAMIC REACTOR DEVELOPMENT PROGRAM. Twenty Fifth
Quarterly Report, November 1967—January 1968. (General .
Electric Co., Sunnyvale, Calif, ‘Advanced Products Operation).
Mar, 1968, Contract A'I‘(Otil—:l)-liii)‘.l lli::n. rr!‘)’in’;“ﬁs‘fal.hr
~2.18 — capture croas gection ot, € \
giﬁ%mrﬂiao ——pcapturc oroas soction of, error analysis
for: firaion cross scction of, error analyais for

~
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18563 FIRST EXPERIMENTS WITH THE ZERO POWER
FACILITY ECO. Heage, W.; Hettinger, H.; Hohmann, H.; Metz-
doxf, H. J.; Toselll, ¥, Atomkernenergie, 13: 133-8(Mar.-
Apr. 1968),

A short déscription is given of the zero power facility ECO, its
refcrence fuel elements U/19/12, and 2 summary of the results
obtained during thé initial start-yp experiments. Results of reac- ~
tivity measurements on control elements and on certain perturbed
core ‘configurations are given, together with a list of the measured

,bucklings of the reference core. (auth)

25105 MEASURING THE GEOMETRICAL DIMENSIONS OF
HOMOGENEOUS URANIUM-WATER REACTOR CORES HAVING
SMALL-SCALE HETEROGENEITIES, Kontrovskii, S, N.; Levad-
nyi, V. A,; Yaroshevich, O, I, (Inat, of Nuclear Power Engin¢er~
ing, Minsk), Vestsi Akad., Navuk BSSR, Ser. Fiz,~Tekh, Navuk,
No. 3, 32-7(1967). (In Russian), .

The critical dimensions of a reactor, and the effective addition
of reflector can be determined by making reactivity measure-
ments on subcritical assemblies, and by noting a number of critis
cal states of the active core at various settings of the control
rods. These methods were found to be accurate ~2% for rela-
tively small homogeneous cores. The effective addition of reflec-

" tor and geometric size as measured by the first method was leas
accurate than that measured by the second method. The values
obtained by both methods colncided within the limits of the ex- -
perin.ental errors. The method of measuring neutron flux dis-
tribution was not applicable in this case. (TTT) '

22021 ({LA-DC-9216) CRITICALITY AND CENTRAL REAC-
TIVITY CALCULATIONS USING ENDF/B DATA. LaBauve, R. J.}
Battat, M, E, (Los Alamos Scientific Lab,, N, Mex.), [1968].
Contract W<7405-cng-36, ' 7p, (CONF-680307-23). Dep.
CFSTIL .

From 2nd Conference on Neutron Cross Sections and Tech-
nology, Washington, D, C,

‘A series of criticality calculations has been performed for se-
lected experimental assemblics to test the Category I, ENDF/B !
neutron data, These assemblies Include JEZEBEL (plutonium
corcl, TOPSY (enriched uranfum core with natural uranium re-
flector), and ZPR-3 Assembly 48 (plutonium fuel, soft spectrum).
Central reactivity worths were also computed for several mate-
rials of {nterest {n fast yeactor design. In the course of obtaining
multigroup constants for input to the Los Alamos Scientific Lab-
oratory codes usoq in these calculations, geverai ENDF/B re-
‘trieval and processing codes were employed. These include
DAMMET, a code for rearranging and altering the mode of the
standard BCD ENDF/B library tape; ETOE, a code for preparing
4a MC? library tape; and MC?, & code for generating multigroup
‘constants from microscopic'neutron data. Calculational results
have been compared with experiment as well as results obtained

" using other nuclear data libraries. (auth) ¢
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15925 (ORNL-TM-1736),  PROMPT NEUTRON DECAY
AND REACTIVITY MEASUREMENTS IN SUBCRITICAL URA-
NIUM METAL CYLINDERS, Mthalczo, J. T. (Oak Ridge Na-
tional Lab,, Tenn,), Feb, 1968, Contract W-7405-eng-26,
35p. Dep. CFSTI, - '

Prompt neutron decay constants have been determined for un-
reflected and unmoderated suheritical cylinders of enriched ura-
nium (93.15% 233U) by the Rossi-a technique. The cylifider diam-
eterg were 17.77, 27.94, and 3R.09 cm and the heights, at thesc
diameters, varied from 10.184 to 2.548, 8.431 to 5.399, and 7.502
to 4,780 cm, respectively, The decay constants agreed to within
4% with those measured by the pulsed neutron method; the com-
parison with the results of S, transport theory calculations showed
disagreements as large as 20%. Reactivities as much as 33 dol-

.lars suberitical were determined from the prompt neutron dezay
constant at delayed criticality and changes in the prompt neutron

- lHfetime with cvlinder height calculated by S, transport theory.
These reactivities agreed favorably with values determined by an
analog computer whose tnput was the response of an {onization '
chamber to power changes when an assembly was disassembled

«from delayed-criticality to a given reactivity. (auth)

. 33004 PROMPT NEUTRON DECAY AND REACTIVITY MEA-
- SUREMENTS IN SUBCRITICAL URANIUM METAL CYLINDERS,
Mihalczo, J. T. (Oak Ridge National Lab,, Tenn,). Contract W-
7405-eng-26. Nucl, IScl. Eng., 32: 292-301(1968).I (ORNL-P-
3620). ’ '
Prompt-neutron decay’ constants have been determined for un-
reflected and unmoderated subcritical cylinders of epriched ura- *
niym (93.15 wt % %U) by the Rosst-a technique. The cylinder
diameters were 17.77, 27.93, and 38.09 om and the hcights varied
from 10.184 to 2,548, 8.431 to 5.399, and 7.6502 to 4.780 cm, re-
. spectively. The decay constants agreed to within 4% with those
measured by the pulsed-neutron method; the comparison with the
results of §; tranaport theory calculations showed disagrecements
as large as 20%, The ratio of the prompt-neutron decay constant
of a cylinder st delayed criticallty to that of a subcritical cylinder
and the ratio of the corresponding prompt-neutron lifetimes were
used to obtain subcritical rgactivities as great as 33 dollars. The
lfetimes were calculated using neutron fluxes from S; transport
theory. These reactivities agreed favorably with values doter~ .
mined by an analog computer whose input was the rosponse of an
. lonization chamber to power changes when an assombly was dis-
asscmbled from delayed criticality to & given reactivity, 11
references, (auth) . '

| 27486 (LA-DC-9404) REACTIVITY VALUES FROM THE ., .
LASL CROSS-SECTION TAPE LIBRARY. Mills, C.B., (Los * 2
.. Alamos Sclentific Lab,, N, Mex,). [nd). . Contract W-7405-eng- °*
36, 3p, (CONF-68060i+12). Dep, CFSTI, .
From 14th Annual Meeting of the American Nuclear Society,
Toronto, Ontario.
. Effects of computer approximations on reactivity determination®
. are discussed. Computations of ‘central reactivities in fast spec- *
trum critical assemblies are tahulated as a function of neutron R
energy group; thig shows reactivity dependence’on energy. Com=-".
parison of reactivities, determined in this manner, allows neutron
croes section evaluation. (M.L.S.) -

‘o
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44895 (IN-1067) ANALYSIS OF ARMF MEASUREMENTS
BY ONE-DIMENSIONAL MULTIGROUP DIFFUSION CALCULA-
TIONS,  Millsap, D, A, (Idaho Nuclear Corp,, ldaha Fallr),
July 1968, Contract AT(10-1)-1230. 56p. Dep. CFSTI.
Deseriptions of the ARMY -1 and ARMF =11 core loadinga for
reactivity measurements are glven. Experimental procedures are
given. Calculational procedures are described; energy and lethargy
group gtructures ave listed. Normalized unperturbed real fluxes,
adjoint fluxes, and absorption statistical weighta are tahulated, Re-
snits of measured and ealeulated values are shown graphieaily.
Group cross sections and reactivities are tabulated for water,
heavy water, lie, C, Mg, Al, Zr, Pb, and Bi. 12 reflerences.
(M.L.S.)

35687 (NAA-SR-Memo—-12288) SURFACE-TO-MASS AND
HETEROGENEITY EFFECTS ON THE SPECIFIC REACTIVITY
OF SELECTED MATERIALS IN A FAST NEUTRON SPECTRUM,
Mountford, L. A.: Springer, T. H,; Carpenter, S, G.; Tuttle, R, J,
(Atomics International, Canoga Park, Calif.). Mar. 7, 1967,
21p. (CONF-661001-57). Dep, CFSTI.

From 14th Conference on Remote Systems and Technology,
Pittsburgh, Pa.

The reactivity worths of several samples of U (of several en-
richments), Th, Ta, and W have been measured in a neutron spec-
trum characterized by a median fission energy of 63 keV. The
results have been used to determine the dependence of the specific
worths on the surface-to-mass ratio (S/M) of the samples. The
dependence on enriohment has also been measured for U with
heterqgenenus mixtures of 2°U and 238y showing that the effect
of using two samples of different enrichment was little different
from that of using a corresponding uniform cnrichment. The re-
activity effect of thermal expansion was calculated from the (S/M)
dependence and used to carrect the total temperature conffictent
of reactivity to obtain the effeet of Dappler broadening. (auth)

32977 (NAA-5R-Memo~12289) THE CONTRIBUTION OF
THERMAL EXPANSION TO THE TEMPERATURE COEFFICIENT
OF REACTIVITY OF 3%y METAL SAMPLES, Mountford, L. A.;
Springer, T, H.; Carpenter, S, G,; Tuttle, R, J, (Atomics Inter-
national, Canoga Park, Calif,). Mar, 27, 1967,  23p, (CONF-
650602-89), Dep. CFSTI.

From American Nuclear Soclety 11th Annual Meecting, Gatlin-
burg, Tenn.

The reactivity effect of thormal expansion of 235U metal has
been measurad and calculated in a sertes of noutron energy
apeetra. The correction of the measured temperature coefficient
of reactivity for this effect to obtain the Doppler effect is shown
for unc of these sapcetra. The reaults of temperature coefficient
measurementa with 2% and Th in these spectrn are glven. (auth)

28787 SPATIAL DEPENDENCE IN THE MEASU}iEMENT OF
THE REACTIVITY IN A SUBCRITICAL SYSTEM. Ortiz, G.
Lopez; Olarte, F, J, (Junta de Energia Nuclear, Madrid).
Nukleonik, 10: 329-30(Jan, 1968).

The renotivity of a heavy water ~natural urantum carbide cylin-
drical system was measured using a 150-keV Cockcroft—Walton
accelerator as the neutron pulsed source. Calculative techniques
of Garelis and of Gozanl were used in which system response to a
neutron pulse {8 determined. (S.F.L.) . .
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47004  (APDA-216(Vol.1)) ANALYSIS OF SODIUM HEAC-

TIVITY MEASUREMENTS, VOLUMLE |,
UATION AND DATA TESTING.
Yamamoto, M,

CROSS SECTION EVAL-
Pitterle, T, A,; Pago, E. M,;
(Atomic Power Develapment Assoclates, Inc,,
Detroit, Mtch,). June 1968, Contract AT(11-1)-865. 1udp.

Dep. CFSTIL.

An ynulysts of sodium reacttvity measurements i fasl teactor
critical assunblies I8 presented. Volume 1l presents the sixdium -
void analysis. In Vol. 1, emphasls is placed on cruss seation
evaluatiou and data testing conducted to establish the accuriny of
the cross scction duta used for the calculations of Vol. {1, Valume
1 deacribes the evaluation of the cross section data, testing of the
data by cuomparison of calculutions with integeal expertinent mea-
gurements, and an examination of methods used for critical as+
sembly calculations. Neutron cross scctions important for the .
sodium analysis have becn evaluated as modifications to the ENDF/
B data file. Calculations of criticality, reaction-rate ratios, and
material worths using both the ENDF/B and modifted ENDF/B
data have been made for ZPR-1i1 Assemblies 48, 48B, 49, and
ZPR-VI Assemblies 2 and 3, The modified ENDF/B data are found

. to be over-reactive for these assemblies by 0.2% to 0.4% Ak while

. June 1968,

the ENDF/B data are under-reactive by 1.3% and 0.7% for the
Upy and My-fueled assemblies, respectively. In general, the
modified data yleld better agreemgent with experiment than the
ENDF/B data. Methods examined inglude resonunce seli-shielding
techniqucs, variations In number of groups and geometrical rep-
resentation, an inveatigation of absolute central worth discrep-
ancles, and the use of cell-homogenized cross sections. The cell-
homogenized crose sections are obtained as averages over
transport-theory calculations of the sputial distributions of the
flux in the plates forming a cell. These calculations ludicate that
the plate heterogeneities may have significant effects on the real
and adjoint flux spectra. (auth)

47005 (APDA-216(Vol.2)) ANALYSIS OF SODIUM REAC-
TIVITY MEASUREMENTS., VOLUME I, SODIUM VOID CAL-
CULATIONS. Pitterle, T, A.; Page, E. M.; Yamamoto, i1,
{Atomic Power Development Associates, Inc,, Detroit, Mich,).
Contract AT(11-1)-865. 104p. Dep. CFSTI,

The second of a two-volume report on an analysls of sodlum
reactivity measurements in fast reactor critical assemblics ia
presented. Volume 1 describes the cross sectlon evatuatlon and
datn testing conducted {n support of the sodlum vold analyses.
Volume II describes the methods of caltulation and the calculated
results for an analysls of sodium void measurements performed
in ZPR-UI Assemblies 48 and 48D and ZPR-VI Asscmblies 2 and
3. The detalled vold measurements in the assembllea havo heon
calculatedd uslng the MENDF/B cross section datn deseribed in
Volume 1, and additionnl calculations have been with the ENDEF/B
data. The basle method of caleulation i8 perturbation theory in one=
and two~dimensional diffusion theory, Mcthoda examlned Includo
variations in rcaonance scif-shictding techniques, number of
groups, variatlions of perturbation theory including exact perturba-
tion theory, transport theory, and hetcrogeneity constderations?
For the heterogenelty analysis, cell-homogentzed cross sections
are obtained by flux-weighting over the cell using transport thecory
calcutations of the spatial flux distributions. Overall calculations
of the vold reactivities with the MENDF/B data show better agree~'
ment with expertment, particularly for the #**Pu-fueled assemblies.
For centraily voided regions, the MENDF/B data yleld the follow-
Ing qualitative agreement with experiment: 25'% lesa positive than
experiment for Assemblies 48 and 483, 15% less negative than ex-
periment for Assembly 2, and 25% more negative than experiment
for Assembly 3. Reginns with large leakage contributions tend to
be consistently underestimated by about 15% with maximum dis~
crepancies of 257, for all assemblics analyzed. Heterogrneity and
transport theory effects on the vald reactlvitica are found to be
notably large {or Asscmbly 48. (auth)
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53292 FEXPERIMENTAL AND THEORETICAL STUDIES OF
REACTIVITY COEFFICIENTS OF IMPORTANCE FOR FAST RE-
ACTOR SAFETY. Tiren, Ingmar, Goteborg, Chalmers Tek~
niska Hoegskola, 1968. 23p.

Thesls, .

A summary (s made of 6 published papers by the author and: co-
authors on the following subjects: measurement.and analysts of
reactivity effects in empty channels in a fast reactor; tables re-
lated to the mean square chord length in right parallelepipeds;
studies of the reactivity of polyethylene in the fast reactor FR-0O;
studies of the effect of heavy water In the fast reactor FR-O;
activation Doppler measurements on 3%U and 23U in some fast
reactor spectra; and comparison of theoretical and experimental
z'alue:); of the activation Doppler effect In some fast reactor spectra,
Swed

1873 STUDIES OF THE RATIO OF %y CAPTURE AND
235y FISSION CROSS SECTIONS IN THE FAST REACTOR FR-O.
Tiren, L. I. (Aktiebolaget Atomenergt, Studsvik, Sweden) :
Nukleonik, 10: 141-8(1967). !
Measurements of the ratio of 23U capture and 2“SU fission cross
sections have been made in five cores of the fast zero energy re-
actor FR-0, corresponding to three substantially different neutron
spectra. The experimental results were callbrated by. measure-
ments in a thermal spectrum, for which the cross sections in-
volved are accurately known. The capture rate ia **U was detected
by counting the ¥¥Np y-activity,of irradiated foils using the y-X-ray
coincidence technique, gnd the fission ratio in U was ohtained
from the counting rate of a small fission chamber. The experi-,
mental results were reproducible to. within about 1%. Systematio
errors due to the heterogeneous core loadings and other effects
add another 1 to 2% to the net uncertainties. The measured values
obtained at the centers of the cores are in good ngrcement with
results of multigroup calculations. (auth)

36

Reactivity Measurement




IV. NEUTRON FLUX SPECTRA

1967

12247 NEUTRON SPECTRUM MEASUREMENT IN A FAST
CRITICAL ASSEMBLY, Bennett, E. F, (Argonne National Lab.,
fi.). Nucl. Sci, Eng., 27: 28-33(Jan, 1967).

The neutron spectrum at the center of a large, dilute fust reac-~
tor was measured over the energy-interval from L keV to 1 MeV.
Resolution of the measurement was about 20% (FWHM) except at
the lower energies. Errors in the measurement arc doscribed and
a comparison made of the mecasured result with a multienergy-
group calculation. There exists fair agrecment between the mea-
sured spectrum and the multigroup calculation. (auth)

35688 (ANL~7320, pp 477-80) SPECTRUM MEASURE-
MENTS IN A LARGE DILUTE PLUTONIUM-FUELED FAST RE-
ACTOR. Bennett, E. F,; Gold, R,; Huber, R, J. (Argonne Na-
tional Lah,, I11.).
Spectrum measurements have heen made at the center of the
ZPR-3 Assembly 48, a large, dilute, Pu-fueled fast reactor. The
. energy distribution of fragments from the 8Li(n,o)t reaction and
of protons reeoiling fn a H proportional counter can be Interpreted
in terms of the ncutron-cnergy spectrum. The results of mea-
surements with the two techniques are compared, and the agree-
ment {8 within estimated errors. (auth)

38687 EXPERIMENTAL NEUTRON-SPECTRUM COMPARI-
SON FOR A ZONED AND A HOMOGENEOUS FAST CRITICAL
ASSEMBLY, Bennett, E. F. (Argonne National Lab., 1l.).
Trans, Amer. Nucl, Soc,, 10; 271-2(June 1967),

From 13th Annual Meeting of the American Nuclear Soctety,
San Diego, Callf,, June 11-15, 1967, See CONF-670602,

27798 (GEAP-5340) NEUTRON SPECTRUM MFASURE-
MENTS IN A FAST PLUTONIUM ASSEMBLY, ZPR-IIl ASSEM-
BLY 48, Brown, P, S,; Weitzherg, A. “(Gencral Electric Co.,
Sunnyvale, Calif. Advanced Products Operation). Jan. 1967,
Contract AT(04-3)-189, 28p, Dep. CFSTL '

Tke: neutron snectrum has been measured in ZPR-11I Assembly
43, a dilute, Pu-fueled fast reactor. At the core center, a proton
recoil spectrometer was used to cover the energy range from 14
keV to MeV and resonance sandwich detectors were used to cover
the range from 18.8 eV to 2.95 keV. In the U-238 blankct, a proton
recoil spectrometer was used to cover the energy range from 4
keV to 1 MeV. (auth)
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35688

(ANI~7320, pp 486-9) COMMENT ON SPECTHUM
MEASUREMENTS IN A LARGE, DILUTE PLUTONIUM-FULLED
FAST REACTOR, Brown, P.S, (General Electric Co,, Pleas-
anton, Calif, Nuclear Technotogy Dept.).

A generalzed description of a proton-recotl spectrometer for

" neutron spectrum measurements is given. Experiments utilizing

this spectrometer are bricfly discussed. Compurlsons of the
spectrum ut coro center of ZPR-3 und tn the Linaket of ZPR-3 ¢

are shown graphically, (M.L.5.)

14027 FAST-NEUTRON SPECTRA IN WATER AND GRAPH-
ITE. Harrie, L. Jr.; Sherwood, G.; King, J. S. (Univ, of Mich~
igan, Ann Arber), Nucl. Scl. Eng., 26: 571-3(Dec, 1966)..

Measurements of space-dependent fast neutron spectra in water
and graphite at 2.0 and 12.0 MeV for fluxes directed normally to
the Ford reactor core face with prnetrations up to 60 Cm are re-
ported. Comparisons of the measurement values were made with
those calculated using the shielding code NIOBE. A golid-state
proton- recoﬂ telescope was used to measure neutron energles.
{(J.R.D.)

32345 (ANS-SD-2; Paper 3) IN-CORE EXPERIMENTS

WITH A SL{ ‘““SANDWICH'’ FAST NEUTRON SPECTROMETER.

Huber, R. J. (Argonne National Lab,, Idaho Falls, Idaho). :18p.
The use of surface barrier detector—lithium-6 sandwiched fast

, neutron spectrometers for in-core measurements in the Zero

Power Reactor IIl Assembly 46, & zoned fast critical having a
soft (for fast reactors) neutron energy spectrum, and the Argonne
Fast Source Reactor is described and the data obtalned are pre-
sented, (B.G.D.) -

'38211  FAST-NIUTRON SUFCTRA IN A DEPLETED-

URANIUM SPHERF. Monre, R, A Neill, J. M.,; Gozani, T.}
Russcll, #, L, Jr. (General Atomic Div., General 'Dynamica
Corp., San Diego, Calif.). Trans. Amer. Nucl. Snc., 10: 267
(June 1967).

From 13th Annual Mecting of the American Nuclear Society,
San Diego, Calif., June 11-15, 1967, See CNNF-670602,
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40346 (RPI-328-87, pp 22-59) FAST NEUTRON SPECTRUM
PROGRAM, (Rensselaer Polytechnic Inst,, Troy, N, Y.). .

Information {s giyen on the design and development of a spher-
ical lead electron target for use as the neutron source in fast
agsemblies. Measurements were made of the ncutron spectrum
from a 40 x 40 x 38 in.} iron assembly pulsed with the lead target.
The spectrum of neutrons from several re-entrant holes in the
iron assembly were measurcd by time-of-flight using a 19B,C—
Na2 detector., An effort was made to formulate the adjoint fast
reactor spectrum, and an application {8 given for g representa-
tive oxide core. A variational principle is developed for the de-
termination of decay constants in pulsed fast neutron assemblies,
A group constants averaging procedure for few-group importance-
function and reactivity calculations in fast reactors i{s presented.
A six-group importance function calcylation is given in graphical
form for GODIVA using importance-averaged and flux-averaged '
group constants. (S.F.L.) ' :

- 30247 (AERE-R-5347) THE DETERMINATION OF THE
FAST-NEUTRON SPECTRUM IN POSITIONS IN THE DAPHNE
REFLECTOR. Silk; M. G. (Atomic Energy Research Estub-
{ishment, Harwell (England)), - Mar, 1967, 30p,
UK 48, &d, ' .

The difficultics inherent in spectrum determinations in reactors.
at positivns remote from the core center are considered, and the
suitability of *Li and He semitonductor sandwich spectrometors
for this work is discusscd, Spectra obtained tn many positions tn
the DAPHNE reflector are compared with calculated spectra.
(auth) : . " ' -

35687 (ANL-7320, pp 481-5) A COMMENT ON THE COM-
PARISON OF THEORETICAL WITH EXPERIMENTAL NEUTRON
SPECTRA IN FAST CRITICAL ASSEMBLIES. Travelll, A, (Ar-
gonne National Lab,, I1L),

The experimental data obtained hy Bennett in the measurement
of central ncutroa spectra in fast critical assemblics have a reso-
lution of 15 to 20'% In cnergy over the energy range, which extends
approximatcely from 1 keV to 1 MeV, The high resolution, com-
bincd with the small statistical error of the data, makes §t possi-
ble to measure, in addition to the macroscople behavior of the
neutron spectrum, some of the microscopic variations of the spec-
trum at thuse encrgles for which resonunces of the light elements
causc shurp varlutions of the trunsport cross section. The grgater
resolution of the experimental spectra raises the question us w
how accurately the present analytical methods can predict the mi-
croscopic variations of the spectrum, and adds considerable inter-
est to the comparison of experiment with theory. The results of
two such comparisons are shown in which some detailed experi-~
mental spectra were matched to corresponding high-resolution
calculations. A list of 14 references {8 included. (auth)
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4433 NEUTRON SPECTRUM MEASUREMENTS IN ZPR-3,
-6, AND -9 USING HYDROGEN~RECOIL PROPORTIONAL
COUNTERS. Bennett, E, F,; Gold, R. (Argonne National
.Lab,; NL,). Trans, Amer, Nucl, Sop,, 10: 577 (Nov. 1967),
From 15th Conference on Remote Systems Technology and
Atom Fair, Chicago, Ill., Nov. §-9, 1967. Sce CONF-671102,
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37276 (AERE-R-5364) MEASUREMENTS OF FAST NEU~- - .

TRON SPECTRA IN REACTOR MATERIALS, Coates, M, 8,;

Gayther, D, B,; Goode, P, D. (Atomic Energy Research Estab~

lishment, Harwell {(England)), Feb. 1968.. 38p. Dep. GFSTIL

UK 8s, 0d, [ '
A series of neutron energy spectra emerging from spherical

shells of natural uranium, polyethylene, graphite and sodium were

. measured in the energy region 300 eV.to 6.5 MeV. The time-of~ .

1light method was used with 2 60-m path and a. pulse source of
fast neutrons provided by the 45-MeV linear accelerator. The
source was located at the centre of the shell and spectra leaving
the surface at 0 and 45° to a radius vector were determined. In
addition a few measurements were made of spectra in the 0° di-
rection from different penetration depths into the shell wall, The
source was designed to emit neutrons isotropically, and the aim of
the measurements was to provide spestrs in simple ore-dimen-
sional systems In order to teat the nuclear data sets used in reac-
tor calculations. The exporimental method is deacrihed in detatt,
and some comparisons hnsed on dlacrete ordinate solutions of the
"olh.mgmn equation are pregented. (auth)

53425 NEUTRON PROPAGATION IN URANIUM DIOXIDE.
PART 1. SPACE-ENERGETIC DISTRIBUTIONS OF NEUTRONS,
Golubev, V, I.; Golyaev, N. D.; Zvonarev, A, V.; Zizin, M. N.;
Koleganov, Yu, F.; Nikolaev, M, N.; Orlov, M, Yu. At. Energ,
(USSR), 26: 292-7(1968). (In Russla.n). '

The experimental results of the neutron {nduced reaction veloc-
itles in a large block of UO, (dioxide reflector of BR-I reactor)
are presented, The neutron spectrum in the large U0, block is
investigated by the time-of-flight method and sandvich technique.
The results of the measurements are compared with the calcula-
tlons of the neutron propagatlon in UO, by 26-group act of con-
stunts. The results give the posaibility to estimate the accuracy
9!‘ lhe set of conatants and calculation methods, (auth)

7819 MEASUREMENT OF REACTOR NEUTRUN ENERGY
DISTRIBUTIUN TO ~20 MeV. Kukhtevich, V. L Tryhov, L, A,;
Trykov, 0. A. At, Energ. (USSR), 23: 191-5(Sept. 1967). (In
Russian).

The spectra of the reactur investigated were measured at en-
vergies up to 19.5 £ 0.6 MeV using a scintillation spectrometer with
a stilbene crystal and discriminuation of the ¥ buackground during
the excitation using filters of lithium hydride (21.4 g/cind under
conditions of good geometry, Someddeviations of the medsured en-
ergy distribution from the calculated and expertmental fission
spectra can be explained on account of the interaction of neutrons
with the materials of the active zone. With transmission coef-
ficients up to 1073 to 1074, the total cross section was measured
for water, carbon, and lead in the energy interval from 1to Y MeV
'with errors of 2,5to 3% at 1.5< E,~ 6 MeVand ato b, at b > ¢
MeV. The total cross soction for carbon and wuter at Ey > 2 MaV

satisfactorily agrees with published data; For lead and water be-
low 2 MeV, the sizes of the cross scctions are lower (in compart-
son with the data for thick samples), which is explained by the
passage of nentrons through the minimum value of the cross sec+
tion. For lead in the energy range above ~3 MeV, a tendency to
irregularities was observed. The dependence of the luminescence
of the stllbenc crystal on the energy made it posaible to determine
tho acattering from carhon samples, (tr-auth)
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50620 / EXPERIMENTAL DETERMINATION OF THE AMOUNT
OF FAST NEUTRONS IN THF, FISSION SPECTRUM, Nasyrov, F.i
Stsiborskii, B. D, Dokl. Akad. Nauk SSSR, 180: 836-8(June 1,
1968), (Inh Russian), .

If 2 small amount of moderator is contained in the reactor core,
the reactor neutron spectrum may be uscd to study the spectral
properties of fiesion neutrons. This problem wag investigated
within the core of a fast reactor operating with highly enriched
B3y, the core also contalned 20% Fe, 10% Mo, and 10% 2*¥U. The
neutron spectra were investigated in‘the 0.6 to 24 MeV reglon by
meana of threshold detectors. Fission chamber determinations
and activation studies were also made. It was found that below
3 MeV, the reactor spectrum dliffers from the figsion spectrum;
this is due to the low energy transitions of ncutrons caused by
tnelastic processes. Above 3 MeV, the spectra are fairly simi- .
lar. The evaporation model characterizes the fission neutron
spectrum up to 24 MeV; it remains to be determined how far this
range extends, (TTT)

29829 1GA4551) FAST NEUTRON SPECTRA I[N MUL-~
TIPLYING AND NON-MULTIPLYING MEDIA, Nelll, J, M,;
Russell, J, L, J0r,; Moore, R, A,; Preskitt, C. A, (Gulf General
Atomic, Inc., San Diego, Calif.), Feb.-23, 1968, Contract
AT(04-3)-167. 17p. (CONF-680307-33). Dep. CFSTI,

From 2nd Conference on Neutron Cross Sections and Tech-
nology, Washington, D, C,

Fast ncutron spectra were measured at various positions in
spheres of depleted uranium and 93.2% enriched urantum, and
these data were used to provide integral checks on the accuracy
of neutron cross scctions and computational methods. The data
cover the energy range between about 10 keV and 16 MeV and
were obtiained using three flight path lengths, 45, 50, and 210
meters. The detectors used congisted of a 5-in. diametrr NE~
213 proton-recoil detector for fast ncutrons and a 5-in. dlameter
NE-90% lithium glass detector for intermediate energy neutrons.
The pulscd source for the measurements was obtained by im=
pinging the beam from the Guif Gencral Atomic Linear Electron
Accelerator onto tungsten or uranium targets. Several different
types of calculation have been compared with the measurements,

tncluding multigroup transport theory, and two different sets of
* crods sections have been used. The measured spectra in the 1%y
sphere are consistently softer than the calculated values. The
measured spectra in the 33 sphere are accurate enough to permit .
one to choose the better of the two cross gection sets. (auth)

33031 FAST-NEUTRON SPECTRUM MEASUREMENTS IN'
THE CORE AND REFLECTOR OF ZPR-3 ASSEMBLY-51, b
Powell, J. E. (Argonne National Lab,, [daho Falls, Idaho).
Trans., Amer, Nucl, Soc., 11: 217-18(June 1968).

From 14th Annual Meeting of the American Nuclear Soclety,
Toronto, See CONF-680601. - :

30302 (GA-8377) FAST REACTOR SPECTRUM MEASURE-
MENTS, Quarterly Progress Report for the Period Ending Oc~
tober 31, 1967, Preskitt, C. A, (Gulf General Atomic, Inc,,
San Dlego, Callf.). Nov. 21, 1967, Contract AT(04-3)-177.

16p. Dep. CFSTI,

Construction of the Subcritical Tinmle-of-Flight Spectrum Facility
(STSF) is described; problems encountered are discussed. An in~ °
ventory of core materials present for loading the STSF ia tabulated.
Core and reflector composition for STSF-1 is given; reactivitiea of
various loadings are tabulated., Neutron spectra are shown for
various locations with respect to core content, Reactivity trangients
regulting from unintentional criticality while closing the beds are
shown as a function of time. (M.L.S.)
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32452 . INTERMEDIATE-ENERGY FAST REACTOR SPEC-
TRA BY TIME-OF~FLIGHT, Preskitt, C. A.; Nelll, J. M.;
Stevens, C. A, (Gulf Gencral Atomic Inc., San Dingn, Callf,),
Trans, Amer, Nucl, Soc,, 11: 216-17(Junoc 1968).

From 14th Annual Mecting of the American Nuclear Society,
Toronlo. Sec CONF-630601,

{47008 (GA—8715) FAST REACTOR SPECTRUM MFEA-
'SUREMENTS, Annual Progress Report for the Period Ending
April 30, 1968, Preskitt, C, A,; Netll, J. M.; Young, J. C.
(Gulf General Atomiic, Inc., San Diego, Calif,). June 3, 1968,
Contract AT(04-3)~167. 48p, Dep, CFSTI.

A description of the STSF split-table assembly is presented.
The first core Joading for the agsembly, designated STSF-1, ts
described, Description of the experimental electronics is pre-
sented. Data reduction procedures are analyzed. Spectra mea-
surements for intermediate and fast neutrons are presented.
(p.C.C.)° '

39548 (RP1-3268-123, pp 18-25) FAST REACTOR PHYSICS
EXPERIMENTAL. (Rensselaer Polytechnic Inst,, Troy, N. Y.}
The analysis of time-of-flight measurements of fust neutron
spectra in gepleted uranium was contlnued, and computer pro-
grams were developed for analyzing time-of-flight data on fust
neutron spectra. Preliminary results of measurements of position-
dependent fast neutron spectra in Iron are also reported. (ND.C.W.)

48424 (RPI-328-133, pp 35-55) FAST REACTOR PHYSICS:
EXPERIMENTAL. (Rensselaer Polytechnic Inst., Troy, N. Y.).
A serles of position—dependent fast neutron spectrum measure-

“ ments In rectangular assemblies of Fe and depleted U was per-

formed; comparisons were made with theoretical predictions.
Preliminary studies of an 1.1 glass detector for measuring inter-
mediate neutron energy spectra were initlated. Some developments
in detectors and associated electronic equipment for measuring

. fast neutron spectra are also summarized. (D.C.W.)
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1. Sources of Data
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19159 (NAA-SR-Memo-12315) THE ATOMICS INTERNA-
TIONAL EVALUATED NUCLEAR DATA FILES AND ASSOCIATED
COMPUTER PROGRAMS FOR THE AUTOMATED PREPARATION
OF MULTIGROUP CONSTANTS. Alter, H, (Atomics Interna-
tional, Canoga Park, Calif,). Feb, 24, 1967. Contract AT (04-3)-
701, 29p. Dep. mn. CFSTI$3.00 cy, $0.65 mn.

Input data from the Atomlics International Evaluated Nuclear
Data File (AIENDF) tape are processed to give spectrum-weighted
group-averaged neutron cross sections ‘and other quantitics re-
quired for the solution of the neutron transport equation by multi-
group diffusion and transport theory methods. The calculation of
‘muitigroup Doppler-broadened effective resonance integrals and
cross scctions in the resonance reglon for a heterogencous or
homogencous reaonance absorber 8 based on the single-leve]
Brelt—Wigner theory with no overlapping of nefghboring res-
onances. Inelastic and elastic scattering transfer matrices are
calenlated uning differential seattering crosa section data stor
on the ATENDF Anjular Distribution Data Tape (ADDT). Multi-
group libraries nre punched in any of the formats required by
the one-dimenaional multigroup diffusion theory cndes, ULCER,
FAIM, FAIM-CELL, CAESAR, and CAESAR 1V; the one-dimen-
rRlonal multigroup &, transport theory code, DTF; and the spéc-
trum codes, FORM and AILMOE. (auth)

33852 (EANDC-58(U)) THIRD BIENNIAL REPORT OF THE
ACTIVITIES OF THE EUROPEAN AMERICAN NUCLEAR DATA
' COMMITTEE, Bretcher, E.; Batchelor, R, (European-American
Nuclear Data Committee). May 1966. 10p. Dep.

The activities of the European-American Nuclear Data Com-
mittee between January, 1964, and January, 1966, are summa-
rized. (D.C.W.)

.

38149 ' (BNL-50061A) SIGMA CENTER, NEUTRON CROSS
SECTION COMPILATION CENTER SCISRS NEWSLETTER, .
PART A. REFERENCE AND BIBLIOGRAPHY. (Brookhaven
Natjonal Lab., Upton, N. Y.)., June 1967, 139p, Dep, CFSTI,

A listing by reference of the literature {ncorporated into the
. SCISRS bibliographic system is presented together with a biblio-
graphic index that is listed by accesgion number (reference ab-
breviation.) (D.C.W.) '
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42520 {BNL-50061B) SIGMA CENTER, NEUTRON CROSS
SECTION COMPILATION CENTER SCISRS NEWSLETTER,
PART B. ISOTOPE LISTING. (Brookhaven National Lab,,
Upton, N. Y}, June 1967, 107p. Dep. CFSTI,

A listing, arranged by isotope, 18 given of references to pub-
lished and other material on varfous neutron cross sections. The
cross-section types, dates of publication, and ncutron energy '
ranges are included. The listing comprises the major part of the
data contained in the Sigma Center Storage and Retrieval System
(SCISRS) to date. (S.F.L.)

31736 (NAA-SR-11980(Vol.4)) COMPILATION, EVALUA-
TION, AND REDUCTION OF NEUTRON DIFFERENTIAL
SCATTERING DATA. Campbell, R. W,; Davis, S. K.; Alter,
H.; Dunford, C. L., Berland, R..F. (Atomics Irternational,
Canoga Park, Calif.). Apr. 3, 1967. Contract AT(04-3)-

701. 288p. Dep. CFSTI.

A compilation is given of the angular distributions of elastically
scattered neutrons, based on available experimental data, for {so-
topes in the mass range 2'=< A < 244. These data were analyzed
and reduced into a form convenient for use in digital computer cal-
culations. The elastic differential scattering data are represented
by expansions in a finite series of Legendre polynomials with
energy-dependent coefficients in the center-of-mass coordinate
system. A listing of the Legendre coefficients for all angular dis-
tributions, as well as plots of selected data, are includud. The pri-
mary source of experimental data was report BNL-400, second
e_dition. (S.F.L.)

1009 (BNL-10585) ACTIVITIES OF THE CROSS-
SECTION COMPILATION AND EVALUATION CENTERS
AT THE BROOKHAVEN NATIONAL LABOHRATORY,
Chernick, Jack (Brookhaven Natfonal Lab., Upton, N. Y.),
{1966). Contract AT(30-2)-Gen-16, 7p. (CONF-661014—
2), Dep. mn,’ CFSTI $1.00 cy, $0.50 mn,

Frum IAEA Conference on Nuclear Data, Paris, France,

A summary of activities in the compilation and evalua-
tion of neutron cross sections is presented. (D.C.W.)



1967

y . . . v 3 -

11989 {(NYO-72-107) TINDA: AN INDEX TO THE LITERA-
TURE ON MICROSCOPIC NEUTRON DATA. (Columbia Univ.,
New York, ENEA Neutron Data Cjmpilation Centre, Gif-sur-
Yvette (France)). July 1, 1966. Contract AT-30-1-GEN-72, .
138p. (EANDC-60(U); CCDN-CI-11). DTI Extenslon.

A cumulative bibliography is given of the literature on micro-
scopic neutron cross scctions and allfed data, The material is
arranged in order of the target nucleus and by the type of data *
referenced. Coverage is generally limited to scattering and
reactions induced by neutrons of cnergy <20 MeV, for spccific
‘elements and 1sotopes. Information on (y,n) and (y,f) reactions
has been included for cases In which the y-ray energy is less
than ~15 MeV and the (y,n) cross sectign greater than 0.1 mb.
While moaat of the references covered report on mecasurements,
CINDA also includes theorctical calculations, cross section
‘evaluativns, and compilations ipsofar as they refer to specific
target nuctet. (S.F.L.) ’

35544 (ANL-7320, pp 3-14) STATUS OF BASIC NUCLEAR
DATA REQUIRED FOR FAST BREEDER REACTOR DEVELOP-
MENT, Cox,S.A. (Argonne National Lab., Ill.),

The present precislon and availability of nuclear data are dis-
cussed. Fission cross sectlons are examined in the light of recent
MY measurement at A.W.R.E., Aldermaston. Since the 23U fission
cross section is used as a normalization standard for many cross-
section measurements, its status is examined in detail. The nor-
malization of neutron capture crosa sections depeads not only on the
the 233y fission cross section, but also on the 19B(n, @) cross section
and measurements of spherical shell transmissfon. Each normal-
ization procedure is discussed in detafl. It is concluded that much
of the existing disparity in resulta for flasion and capture cross
scections would be greatly reduced by a critical renormalization of
all of the data to currently acceptable values of the 233U figsion
cross section and the !9B(n,a) cross section. Recent re-evaluations
of measurements of spherical shell transmission also tend to re-
duce the disparity. Neutron scattering cross sections from 0.3~
1.5 MeV are in good shape. Because of the recent observation of
intermediate structure in elastic neutron-scattering cross sections,
neasurements must be made in great detall especially below
~3~5 MeV. More data are needed from 1.5—5 MeV. Above 5 MeV
the optical model can be used to interpolate between measurements
rather widely spaced in energy. Recent ¥ measurements confirm
the nonlinearity of ¥ va E, and also suggest the presence of an
anomaly at ~0.4 MeV. Requests for nuclear data are examined ac-
cording to the feasibility of the measurement and the man-year re-
quirement necessary to achieve the requested precision. A list of
31 references is included. (auth)

21526 INELASTIC SCATTERING MEASUREMENTS IN A
FAST REACTOR BY THE SPHERICAL SHELL METHOD. Davey;
William G,; Amundaon, Paul 1. (Argonne National Lab., 1),
Nucl. Scl, Eng,, 28: 111-23(Apr. 1967). ' .
The spherical shell method for investigating inelastic scatter~ '

ing cross sections was used in a fast-reactor, core environment.
The chdnges 1n 2®y/2¥%y, ¥y/23%y, and MU/ fission ratios
caused by placing shells of graphite, sodium, aluminum, jon,
stainless stecl, lead, and depleted uranium around the fission
chambers were measured. The studies show that reasonably
accurate measurements can be made in a fast-reactor core.
When comparigons can be made, our results are in excellent

. agreement with the figsion spectrum results of Bethe, Beyster,
and Carter. Comparisons of the experimental data with values
calculated using two multigroup cross-section sets show clearly

. \(»vhc;)e these data sets are accurate and where they are in error.
aut

. .
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hies2 (TID-23357(Suppl.l)) CINDA: AN INDEX TO THE
LITERATURE ON MICROSCOPIC NEUTRON DATA. (Division ’
'of ‘Technical Information Extension (AEC), Oak Rldge, Tenn.
ENEA Neutron Data Compilation Centre, Gif-sur-Yvette (France)),
Oct, 15, 1966, 327p. (EANDC-66(U); CCON-CI-13), Dep. mn.
CFSTI $3.00 cy, $0.65 mn. .
A compilation of all the additions enteréd into the CINDA master:
library tape between July 1, 1966 and Oct. 15, 1866 i8 presented,
Corrcctions and improvements to prevfous entrles are facluded.
(D.CW,)

23541  (NAA-5R-Memo-12314) EVALUATION OF HEAVY
EVEN-EVEN NUCLIDE ELASTIC AND INELASTIC CROSS SEC-
TIONS BY MEANS OF A NONSPHERICAL, OPTICAL MODEL,
Dunfurd, Charles L. (Atomics International, Canoga Purk,
Calif.). Mur,. 15,1867, Contract AT(04-3)-701, 23p, Dep,
mn. CFSTI $3.00 cy, $0.65 mn,

The heavy even-even isotopes wers investigated with a combined
nonsphericad poteptial vpticul model and compound-nucleus theory.
Compound -nucieus theary provides a method for treating all the
reaction cross sections (fission, capture, (n,n’), {n,2n)]. An anal-
y8is of 33*U and 22Th for which considerable data {s avatlable has
justified the usefulness of this approach to evaluation. The non-~
spherical optical model permits the evaluator to separate the clas-
tic and inelastic components of a measurcd angular distribution
for these isotopes. Combined with an appropriate compound-~
nucleus model, it is possible to differentiate between conflicting

. sets of ¥** capture data withip the range of 10 o 100 keV. (auth)

‘35437 (EANDC(E)-76(U)) NUCLEAR DATA RESEARCH IN
[THE EURATOM COMMUNITY. Progress Report, January 1—
-December 31, 1966, (European—Amerlcdn Nuclear. Data Com~
‘.mmee).‘ Jan. 1967, 203p, Dep. '

NEUTRONS, FAST—reactipns (n,0) with plutonium~239 and’
-240 at 5 to 150 keV, cross sections for (E)

URANIUM-235—neutron figsion cross section at 30 and 64
keV (E) ’

NEUTRONS, FAST-—reactions (n,0) with uranium-235 at 30
and _64 kEV, cross sections for (E)

NEUTRONS, 'FAST ~—reactions (n,0 with uranium~235at 7 to
14 MeV, neutron emission in (E)

URANIUM-235 —~neutron fission at 7 to 14 MeV, neutron emis-
sion tn (E)
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35670 (ANL~7320, pp 80-7) EVALUATION OF BASIC
CROSS-SECTION DATA BY ANALYSIS OF FAST CRITICAL
ASSEMBLIES. Fillmore, F. L.; Specht, E, R.; Vernon, A. R.;
Ottewitte, E. H. (Atomics Internatioral, Canpga Park, Calif.).
» Calculations of the properties of a number of fast critical as-
semblies are being carried out as part of a continuing program for
testing and evaluating multigroup cross sections for fast calcula-
tions. The experiments included in the present analysis have been
chosen to cover a wide runge of fuel materials and reactor spec-
tra. This increases the ability to {dentify errors according to the
material and energy range in which they occur. The assemblies
studied include 2 number of 2%U-fueled ZPR-III assemblies;
ZPR-111-45 and 45A, driven Pu assemblies which were mainly used |
for Doppler measurements; the SEFOR mockup, ZPR-111-47; the .
Pu-fueled assembly, ZPR-111-48; ZEBRA Core §; the small fast

* assemblies POPSY and JEZEBEL (fueled with metallic Pu), and
GODIVA (fueled with metallic U). The properties examined In-
clude critical masa, Doppler effect, fission ratios, and the reac-
tivity worths of various material replacements. The properties
of the amall fast assemblies depend only on the high-energy data;
they are practically independent of c1088 sections below 100 keV.
However, the larger assemblies requiire accurate data down to
about 100 eV. All of the multigroup cross sections have been con-
structed using basic microscopic cross-section data and have not
been adjusted to force agreement with the critical-assembly data. -
For the large, soft-spectrum assemblies, the cross sections were
welghted by u fine-group spectrum calculated for each assembly,,
A Hst of 25 references.is included. (auth)

21536 THE MEASUREMENT OF ?Pu CAPTURE T( FISSION
RATIOS IN FAST REACTOR LATTICES, Fox, W. N.; Richmond,
R.; Skillings, D, J,; Wheeler, R. C. (Atomic Encrgy Establish-
ment, Winfrith, Eng.). J. Brit, Nucl, Energy Soc., 6: 63-79(Jan.
1967),

The breeding gain of plutonium fuelled fast reactors is'strongly
influenced by the capture-to-fission ratio ay of *Pu. In the softer
spectra associated with a large dilute fast reactor, the uncertainty
in ay is of the order of +25%. To reduce this uncertainty, two new
techniques are being developed for use in zero-energy fast reactor .
lattices. In the first method, measurcments are made in a lattice
which is arranged to have an infinite multiplicatiun constant ka near

.

to uhity, so that ke can be determined by a null reactivity technique .

without introducing significant systematic errors. All the importast
neutron fission and capture rates, except for the capture rate in
28py, are then measured in this modified lattice; and «y is inferred
from the known neutron balance. The second method, which is at an
earlier stage of development than the first, involves the direct ob-
servation of capture and fission y rays from a 3¥Pu sample placed
‘in a neutron beam taken from the zero-energy fast reactor core. A
coincidence technique is used to distinguish between capture and
fisston y rays, and the apparatus is calibrated by repeating the
measurement in‘a thermal neutron beam for which wy is known.
Some preliminary results obtained by the first technique indicate
that current nuclear data sets underestimate ay significantly in
dilute fast reactor lattices. (auth)

33958 (BNL~325(2nd Ed.){Suppl.2)(Vol.2C)) NEUTRON CROSS
SECTIONS, VOLUME IIC, Z equals 61 TO 87, Goldberg,
Murrey D.; Mughabghab, Sald F.; Purohit, Surgndra N,; Magurno,
Benjamin A,; May, Victoria A, (Brookhaven National Lab,, Upton,
N.Y.). Aug, 1966, 439p, Dep. CFSTI, ’

An updated compilation of neutron cross sections and resonance
parameters is presented for Z.= 61 to 87 nuclei. The reference
sources for the data are also listed. (D.C.W.)
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23538 (JAERI-1126) PROCEEDINGS OF THF. 2ND SEM-
INAR ON FAST-NEUTRON CROSS SECTIONS [HELD IN TOKYO,
18-20 AUGUST 1966]. (Jepan Atomic Fnergy Research Inest,,
Aug, 1966, 116p. (In Japanese), (CONF-660828),
Dgp. mna,

The 2nd Seminar on Fast-Neutron.Cross Scctions was held at the
Tokaf Rescarch Establishment of the Japan Atumic Energy Re-
search Institute on 18-20 August, 1966. Ahout 70 scientists in the
ficlds of the nuclear and reactor physics participated. The main
topics were optical-model analyses, resénance analyses, and prob-
lems on fission cross sections, Some original papers presented at
this Seminar, in addition to review papers on the ahove topics, are
contained in this Proceedings. (auth)

33854  (GA-7169) GAF: A COMPUTER PROGRAM FUR
CALCULATION OF NEUTRON SPECTRA AND AVERAGE CROSS
SECTIONS IN THE HIGH ENERGY REGION. Mathews, D. R.;
Archibald, R, J. (General Dynamics Corp., San Dicgo, Calif.,
General Atomic Div,).. Jaa. 20, 1967, Contract AT(04-3)-167.
75p. Dep, CFSTIL . .

A computer program, GAF, was written to compute neutron
fluxes and currents frof the B, equations for a maximum ot
1740 encrgy groups above the thermal energy region. The cal-
culated fluxes may be used to prepare average cross sections
for up to 99 broad energy groups. Special data }Tumllmg tech-
niques are used to allow the practical utilization of such 4 large
number of encryy groups. The program I8 written Inthe
FORTRAN-1V language for the UNIVAC-1108 computer. tauith)

25518  (WASH-1071)  THE AEC NUCLEAR CROSS SECTIONS -
ADVISORY GROUP MEETING AT ARGONNE, ILLINOIS, NOVEM-
BER 10-11, 1966, Motz, H, T. (comp,) (Los Alamos Scientific
Lab,, N, Mex;). Contract W-7405-eng-36. 234p. (EANDC(US)-
91-U; INDC(US)-5-U), Dep., mn, CFSTI $3.00 cy, $0.65 mn,

The status of activities in the crogs-section measurement pro-
grarh is summarized. Preliminary data are lncluded,“(D.C.w.)

42780 'SOME PROBLEMS FOR THE PRODUCTION OF RE-
ACTOR CONSTANTS, Nippon Genshiryoku Gakkaishi, 9: 386-95
(July 1967). (In Japanese).

An evaluation of available cross section data is given. The use
of computer cod®s for generation of cross section libraries to be -

- used with reactor calculations iIs discussed; the cross section ac-

curacy, as calculated by these computer programs, is discussed.

.(M.L.S))
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(ANL-7320, pp 27-30) THE AUTOMATED' PREVPARA-
TION OF MULTIGROUP CROSS SECTI()NS FOR FAST RFACTOR
ANALYSIS USING THE MC? CODE. 0O’Shea, D. M. (Combustion
Engineering, Inc,, Windsor, Conn.); Toppel, B, J.; Rago, A, L.
(Argonne Nationnl Lab,, I1L).

The fully automated multigroup-crass-section preparation pro-
gram MC? makes usc of an cvaluated nuclear data flle (ENDF) as
its basic tnput. The degree to which the ENDF data {a {nitially sub-
divided preparatory to averaging is varlable in MC?, Cross sec-
tions tn the resolved resonance reglon are calculated through use
of Doppler-broadened line shapes and include elfects due to Inter-
ference scattering and the {nfluence of overlapping resbnances in
varlous isotopes in the mixture. Unresolved resonance cross sec-
tinns are obtalned by means of averages over suitable Porter-
Thomas distributions of the ncutron and f{ission widths. Quantitics
which are smoothly varying with respect to energy are represented
1n the library by coordinates of end points of lincar segments taken
fromIn Evsln g, In E vs o0, or E va 0 graphs. Inelaatic ascattering
and n,2% matrices are computed from excitation functions for _lndl-
vidual levels and by use of & nuclear evaporation model above the
resolved reglon. Elastic-scattering cross sections are computed
from Legendre coefficients for the expansions of the angular dis-
tribution data for scattering. A fundamental-mode-welighting spec-
trum for the problem composition may be obtained for either the
P1 or the consistent Bl or P1 approximations. Iteratlon on buckling
to criticality is optional. The generated spectrum is used to con-
tract the fine-group cross, sections to a specified set of broad-
group multigroup cross sections. (auth) '

35966 (PAEC(A)IN-661) REACTOR CROSS SECTIONS,
A Literature Search, (Philippine Atomic Energy Commission,
Manila). Nov. 1966. 131lp. Dep. L

A bibliography of 805 entries is presented on nuclear reaction
cross. sections. The references cited were abstracted in Nuclear
Science Abstracts during the pertud September 8, 1948, to October
1965. (8.F.L.)

35383 (ANL-7320, pp 47-53) PRESENTATION OF THE
MULTIGROUP CROSS-SECTION SET PREPARED AT CADA-
RACHE, Ravier, J.; Chaumont, J. M. (Commissariat a I'En-
ergie Atomique, Cadarache {France). Centre d’Etudes Nu-
cleaires), . : :

A set of multigroup cross sections has been developed at
Cadarache. After a short review of the sources of basic nuclear
data. the report explains how the multigroup set was developed
and how it is currently used; then a brief comparison between
experimental and calculated resuits {s given. A list of 22 ref-
erences i8 included. (auth) ' -

33853  (EANDC(E)-78(U) INTRODUCTION TO KFK 120

' “NEUTRON CROSS SECTIONS FOR FAST REACTOR MATERI-

ALS.”” PART 1, “EVALUATION.” Schmidt, J.d. (Kernfor-
schungszentrum, Karlsruhe (West Germany), Institut fuer Neu-
tronenphysik und Reaktortechnik). Mar..1967. 12p. Dep.
The neutron data evaluation that has heen performed at Karls-
ruhe since the beginning of the fast breeder reactor project in
1960 {s outlined. (D.C.W.)

[

46683 (ANL~7325, pp 197-200) ' NUCLEAR CONSTANTS.
Stupegia, D. C.; Tevebaugh, A. D.; Bingle, J. D. (Argonne Na-
tional Lab,, Ill.).

Developments are reported for studies on: ncutron capture

- ¢ross scctions of reactor, structural, and control materials;

and capture-to-fission crogs-scction ratios of fissile and fertile
specieas. (P.C.H.) : .
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27086  (ANL~T7375, pp 176-7) NUCLEAR CONSTANTS,

(Argonne National Lab,, IlL).

Preliminary results in the program to measure capture cross
sections for fast reactor materials and to measure and calculate
capture-to-fission ratios for 3¥pu, 8Py, 2Py, a3y, My, and

88y in EBR-II a8 8 function of position are reported. (D.C.W.)

53165 (ANL~7425, pp 190-2) NUCLEAR CONSTANTS.
{Argonne National Lab,, Iil.).

Current progress i{s reported for neutron capture cross scctions
of reactor materials, capture-~to-fission.cross-section ratios of
fisaile and fertile materials {rradiated in EBR-II, and preliminary
investigations of tritlum ylelds produced in fast peutron fission,
(D.C.W.)) .

19515 THE U.S. EXPERIMENTAL PROGRAMME FOR FAST
_REACTOR PHYSICS. Avery, R,; Dickerman, C, E,; kato, W, Y.}
Long, J. K.; Smith, A, B, (Argonne Natfonal Lab,, IlL.). pp 403-
20 of Fast Breeder Reactors. Evans, P, V, (ed)), Oxford, Per-
gamon Press, 1967, .
From British Nuclear Energy Soclety Conference on Fast
Breeder Reactors, London, See CONF-660503,
{ Progress in basic cross-section measurements in the resonance,
‘ iatermediate, and continuum reglons is described. Critical experi-
ments discussed relate to Doppler effects, Na vold effects, and
soned core studies. Other test programmes reviewed include the
SEFOR project, and the out-of-pile and TREAT experiments related
' to safety. (UK)

’ -

‘48414 {(GA-8773) INTEGRAL NEUTRON THERMALIZA-
TION, Quarterly Progress Report for the Period Ending June 30,
1968, Beyster, J. R,; Borgonovi, G. M,; Houston, D, H.; Koppel,
J. U.; Slaggle, E. L.; Sprevak, D.; Young, J. A, (Gulf General
Atomie, Inc., San Diego, Calif.). July 10, 1968. Contract AT~
(04-3)~167. SOp, Dep, CFSTI.

A number of theoretical studies completed during this period
are discussed. The final conclusions resulting from the first
principles calculation for berylljum are summarized. A theoreti-
cal scattering law for UO, was completed; however, some addi-
tional numerlcal studies remain to be done before thia work can
be Incorporated {n the ENDF. A new model for polyethylene is

! also described, and comparisons between results of this model
and experiment are presented. The lattice dynamical model for
beryllium oxide was used to calculate a frequency spectrum and
a scattering law in the tncoherent approximation. A calculated

[tom cross section for BeO, including coherent claatic scattering,

is prescntcd as part of this work. Some recently completed work

on multiple scattering in double differential experiments {s also
described. This work relates to problems {nvolved in the use of
specially constructed samples designed to reduce multiple scat-

{ tering. Reports on work In progreas include an outline of efforts

’ being made to improve capabilities for computing coherent in-
clastic scattering. Alao some prellminary work is reported con-
cerning efforts to broaden significantly the scope of the theoreti-

+ cal analyses underlying ENDF scattering taws by relating the
temperature dependence of the frequency apectra to anharmonic
effcets. A rcport of the UC; total croas section experiment amd
the analysis of the data conatitutes the scction on experimental
studles. (auth)
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35285 (AERE-PR/NP-13) NUCLEAR PHYSICS DIVISION
PROGRESS REPORT FOR THE PERIOD MAY 1-OCTOBRFR 31,
1967, Coleman, C, F. (ed.) (Atomic Energy Research Estab-
lishment, Harwell (England)), Feb, 1968, 69p, Dep. CFSTL.
UK.

Resenrch dealing with nuclear data for reactors, nuclear struc-
ture and dynamics, radiation detectors, accelerator technology,
Moessbauer applications, and astrophysics is summarized.

D.C.W.

46698 (TID-24489) CINDA 68: AN INDEX TO THE LITERA- :
TURE ON MICROSCOPIC NEUTRON DATA. (Division of Techni-
cal Information Extension (AEC), Oak Rldge, Tenn, Gosudarst-
vennyl Komitet po Ispol’zovaniyu Atomnol Energili 8SSR, Obninsk,
Fiziko-Energeticheskii Institut, ENEA Neutron Data Comp{lation
Centre, Gif-Sur-Yvette {France), International Atomic Energy
Agency, Vienna {Austria). Nuclear Data Unit). June 1968. 1026p,
DTIE Free. .

A bibliographic guide to experimental and theoretical Informa-
tion on neutron cross sections, resonance parameters, thermal

scottering laws, fission parameters, and other related quanti-

tics is presented. A one-line forrat {ncludes the element, iso-
tope, or compound studied; the quantity studled; the type of In-
vestigation; the type of reference; the incident neutron energy
-range; the complete reference for the document; the laboratory

at which the work was performcd; and brief comments on the
methods used and the results obtained In the investigation. (D.C.W.)

tmzf) . C(Cle:l-'NW—n NEWSLETTER NO, 7, ' (ENEA Neu-

ron Data Compilation Centre, Gif-sur-Yvette (Fr

e, 235, Dien. (France)}, Mar,
A listing of the neutron cross-section evaluations that were

tvailable from CCDN in March, 1968, s presefted, (D.C.W.)

37340 (EANDC(E)-89U) PROGRESS REPORT ON NUCLEAR
DATA RESEARCH IN THE EURATOM COMMUNITY, JANUARY 1-
DECEMBER 31, 1967. (European-American Nuclear Data Com-
mittee. European-Atnerican Committee on Reactor Physics).
Feb, 1968, 239p. Dep.

Research activities and programs {n the EURATOM community
during the period Jan. 1 to Dec. 31, 1967, are summarized. Neu-
tron. cross section measurement programs comprise the bulk of
the material included. (D.C.W) '

18078 (STI/PUB-140(Vol.1)) NUCLEAR DATA FOR REAC-
TORS. Proceedings Series. Proceedings 6f a Conference held
tn Paris, 17-21 October 1966. (International Atomic Energy
Agency, Vienna (Austria)). 1967. 589p. (CONF-661014<Vol, *°
1)). IAEA: $12.00; Austrian Schillings 310,~; £ 4.4.8; F Fr 58,80;
DM 48,~, . ' .
Separate abstracts were prepared for 23 of the 67 papers In~
cluded. Thirteen papers are included in abstract form only. The
other 31 papers have previously appeared in NSA and may be
:océted by referring to CONF-661014 in the roport number index,
D.C.W.) - :

For abstracts of individual pupers see: 18099—18105, 18146,
18147, 1819218195, 18281 ~18289, and 18347, '
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3738 NUCLEAR REACTIONS. Leonard, B. R. Jr. (Bat~
telle-Northwest, Richland, Wash.). pp 9-30 of Plutonium Huand-
book. A Guide to the Technology., Vol.l. Wick, O. J. ted.).
New York, Gordon and Breach Science Publishers, 1967. '
The more important featurea of neutron-induced reactions of

the Pu {sotopes are presented, with references to tabutations of
detailed data. (S.F.L.) . '

20578 (WASH-1079) REPORTS TO THE AEC NUCLEAR
CROSS SECTIONS ADVISORY COMMITTEE, . Meeting held at
1daho Falls, Idaho, October 17-18, 1967, Moore, M, S, (comp.)
(Idaho Nuclear Corp., Idaho Falls), 209p. (EANDC(US)-104-U3
INDC(US)-2-U). Dep., CFSTI. . '
Progress in numerous investigations of neutron reactions and -
charged-particle reactions is summarized. Information, in varying

' degrecs of completencss, is given qn cross sect.lons, resonance -
. parameters, and level schemes. Some developments in instru-

. mgntatlon are also outlined. (D.C.W.) "’ ' .

a

"Reactors,

39627 (BNL~50082, pp 19-24) NATIONAL NEUTRON
CROSS SECTION CENTER, Pearlsteln, S, (Brookhaven Na
tional Lab,, Upton, N, Y.),

The activities of the center are summarized. Recommended
values of the thermal neutron capture and fission cross sections
and resonance {ntegrals of 243Am, 288 pL, 20cf, 21, 282Cf, W3,
#ice, Mcm, 26Cm, H8Cm, HICm, 8Cm, and 22 Pu, which are
based on a systematic treatment of available data, are presented,
The random matrix theory of nuclear cross-section fluctuations
was extended to include the possibility of time reversal violation
in nuclear forces. Optical-model parameters that provide a good
fit to the cross sections of 2% Pb, 207pb, and 28Pb at 1 MeV were
obtained. Resonance parameters for 46 resonances of Ho below
735 eV were used in fitting total cross section data on Ho to a
Breit—Wigner multilevel scattering and single-level absorption
formula. (D.C.W.)

18194 MICROSCOPIC NEUTRON SCATTERING CROSS

SECTIONS FOR REACTOR DESIGN. Smith, A, B.; Lister, D,
(Argonne National Lab,, I11.). pp 399-408 of Nuclear Data for
Vienna, International Atomic Energy Agency, 1967,

From IAEA Conference on Nuclear Data, Paris, See $TI/
PUB-140(Vol.1); CONF-661014-(Vol.1). .

The reaults obtained from a comprehensive experimental study
of elastic and inclastic neutron scattering are reported The inci-
dent neutron encrgy interval was 0.3 to 1.5 MeV and acattering
from 50 elements extending from Be to U was investigated. Fast
neutron time-of-flight techniques including a multi-angle detector
system and fully automated computer control were utilized to
achieve a good rcattered neutron resolution. Differential elastic
and inelastic scattering cross sections were determirned at eight
or more angles at incident neutron energy 'Intervals of 50'keV or
less. The elastic angular distributions are expressed as Legendre
expansions of up to six terms. The observed differential inelastic
cross-aections are integrated to obtain the respective inelastic
excitation cross-sections. The experimental results are compared
with optical-model Hauser- Feshbach calculations; and it ig shown
that interpolations of experimental values, based on the model, are
valid. Experimental evidence for intermediate resonance structure,
width fluctuation effects, and nuclear deformation is presented.

" The fofluence of each on calculation is illustrated. (auth)
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20576 (ORNL-TM~2159) SOME RECENT NUCLEAR CROSS
SECTION MEASUREMENTS AT ORNL, OCTOBER 1, 1967-
FEBRUARY 29, 1968, Stelson, P, H, {Oak Ridge National Lab,,
Tenn,), Mar, 1968, Contract W-7405-eng-26, 20p,
Some recent measurements of differential cross sections and
v apectra for the reactions #N(n, n')“N HUN(n,pH¢C, and UN(n,a)!B;
the neutron total cross section of #0; v spectra from resonance
and thermal neutron capture by 0Ce, 3K, VIK, 18Re, W Re, 209T],
0], 41250, Mgn, and !*5Sn; and capture and fission cross sections
for 39Py from thermal to 30 keV and for U from thermal to 1 eV
are summarized, Calculations of the elastic and inelastic scatter-
Ing cross sections for ¥ Fre gare algo reported, as is the status of
the electron linear accelerator. (D.C.W.)

35342 BASIC NUCLEAR DATA FOR THE HIGHER PLUTO-~
NIUM ISOTOPES, Yiftah, S,; Schmidt, J. J.; Caner, M.; Segev,"
M. (Soreq Nuclesr Research Centre, Yavne, Israel). pp 123-49
.of Fast Reactor Physics, Vol.1., Vienna, International Atomic
Energy Agency, 1968,

From Symposium on Fast Reactor Physics and Related Safety
PRroblems, Karlaruhe, Germany.’ See ST1/ PUB—ISS(Vol 1);
CONF-671043-(Vol.1).

Faat reactor fuel may have an appreciable content of high Pu
isotopes, the amount varying aocordlnx to the source. Thercfore,
in calculations of static and dynamic reactor characteristics, re-

. liable basic nuclear data are needed’'not only for 3¥?Pu but for the °
higher isotopcs as well, Reactor computations depend on cross
sections as functions of energy, dilution and temperature. Basic
nuclear data for a {uel isotope consists thercfore of average croas
sections nand resonance parametera. Experiment alone does not
furnish such data in a final complete form, In fact, the experi-
mental {nformation needs interpretation, weighting, evaluation
and often also interpolation on theoretical grounds. Within the
framework of contracted research with the Association EURATOM-
Karlaruhe on fast reartors, an eveluation was made of baslc nu-
clear data for the high Pu fsotopes. Some pertinent parts and
anpects of the evaluation are lummnr(fed Resonance parameters
and rrusa scctions are presented for 30Py, 3Py, and 42py In the

* form of experimental and recommended data. Complete sets of
parametacs include the first 43, 81, and 20 resonances of theae
{notnpesn, respectively. Average parameters are derived from
thrse acts, to be used at higher energics where either the para- -
metrization {e fncomplete or the resonances unresolved, Although

" the samplos are, as a rule, too poor for a direc} derfvation of

statistical distributions, there is enough genoral knowledge on the
subject today to fix theas distributions within parrow limits. (auth)
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-53379 MODERNAST REACTOR CROSS SECTION SYSTEMS,
Yiftah, S,; Segev, M.; Lemanska, M.; Caner, M, (Israel Atomlc
Energy Commission, Yavne), pp Ia9.1-8 of Proceedings of the
International Conference on the Safety of Fast Reactors, Aix-en-
Provence, September 19-22, 1967. Denielou, G, (ed.). Paris,

,Commissariat a 1'Energie Atomique, 1867,

See CONF-670916.

Several classes of problems must be galved in the prepavation
of a group cross section set for fast reactor calculations. The
first step {s the evaluation of the basic nuclear data, including
compilation of all available experimental information, calculations,
based on nuclear models to fill gaps in the data, clarificatinn of
inconsistencies and conflicting experimental information using
systematics or computing weighted averages, in order to establish
a complete almost point-wise scheme of the energy dependence of
cross gections and other nuclear data in the energy range of in-
terest. The second class of problems relates to the prope: defl-
nition of group cross sections. When using cxisting group croas
sections or constructing new ones, one must have a clear idea
what type of group parameters are Involved and exactly how their
definitions as averages or {ntegrals over products of basic nuclear
data and weighting functions are given. The third problem con-
cerns the weighting functions, which determine the group-averaging
technique. Different group table types stem from different struc-
tures in the weighting functions, namely the gross structure, inter-
mediate structure and fine structure. With the above considera-
tion In mind, three modern group cross section sets are compared.
These are the Russian 26-group set ABN, the Argonne 22-group
set ANL, and the recently constructed Israell 30-group set YSL.

In the comparison, attention s pald to group structure, type of
cross sections, representation and magnitude of self-shielding
factors and temperature-dependence. Some typical fast reactor
problems are run with the ABN and YSL sets and the results
compared. (auth)
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23404 {ORNL-P-2914) NEUTRON CROSS SECTIONS AND
REACTION PRODUCTS FOR H, C, N, AND O FOR THE ENERGY
RANGE FROM THERMAL TO 15 MeV. Auxier, J. A.; Brown,
‘M. D, (Oak Ridge National Lab,, Tenn,). [1966}. Contract W-
7405-eng-26. 16p. (CONF-660920-15), Dep, mn, CFSTI $3.00
cy, $0,65 mn, '

From 1st International Congress of the International Radiation
Protection Assn., Rome, Italy. .

The accurate calculation of neutron dose must be based on de-
finltive cross sections and a precise knowledge of the reaction
products in tissue. Although there are still several uncertainties
in these parameters, a compilation has been made of the most
detailed cross-section data available and reaction products for
the four major elements in tissue (i.e., H, C, N, and O). The com-
pllation is for neutron energies below 15 MeV, but the energy in-
terval requiring the most study and analysts was that from 2.5 to
15 MeV. Particular attention was directed to the nonelastic re-
actions [e.g., the C(n,n’) 3« reaction). Average values for the en-
ergies of the varlous charged particles as a function of the energy
of the incident neutron have been computed. These values were
compiled to provide a basis for revision of the dose-distribution
functions for neutron exposures of man and of antmals used in
radiobiological studies. An analysis of the results of various mea-
surements are compared with calculated values based on these
?to&s sections and with the values listed in NBS Handbook 63.
auth)

33884 (LA-3695) ®Li AND TLi DATA IN THE ENDF/B
cFORMAT  Rattat, M. E.; Dudziak, D. J.; LaRauve, R. 4.
Alanos Seientific fab,, N. Mex.)., Mar. 1967,
eng-36,  29p. Dep. CFSTIL
At the Cross Section Evaluation Working Group (CSEWG) Meet-
ing on June 9-10, 1966, at Brookhaven National Lahoratory, the
Los Alamos Scientific Lahoratory was assigned the responsibility
of preparing the data for the isotopes fLi and 'Li for the first ver-
sion uf the Evaluated Nuclear Data File/B (ENDF/B) tape. These
data were assembled in the ENDF /B format amd were scnt to the
Cross Scction Evaluation Center (CSEC) at Brookhaven National
Lahoratory. Most of the data are from the AWRE data filc origi-
nated hy K. Parker of Aldermaston. Valucs for fiyap and £, along
with Lerendre coefficients for the elastic scattering angular dis-
tributions, were received from H. Alter of Atomics International.
Plots of the ariginal AWRE cross scction data converted to the
ENDI/R format are presented. The ENDF/B listings for the 8Lt
and 'L{ data, as they appeared on the first version (approximately
Fehruavy 1967) of the ENDF /B tape, are shown. (auth)

(g9
Contract W-74085- -
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FISSION AND THE SYNTHES!S OF HEAVY NUCLEI
BY RAPID NEUTRON CAPTURE. Bell, Georgel. (Los Alamos
Sclentific Lab,, N, Mex.). Contract W-7405-eng-36. Phys.
Rev,, 168: 1127-41{June 20, 1967). (LA-DC-8513),

The role of fission is examined in the synthesis of heavy nuclel
by multiple capture of neutrons in thermonuclear explosions. Evi-
dence from the recent Tweed and Cyclamen experiments indicating
that neutron-induced fission 18 a serioys source of depletion in
neutron capture chains which start from targets of %Py and *3Am
is reviewed. An analysis of Tweed abundances is made to obtain

" capture-to-figsion ratios for the odd-A plutonium isotopes through

A = 253, The liquid-drop model of Myers and Swiatecki plus em~-
pirical shell corrections and pairipg energies is then used in order
to correlate and predict spontaneous fission lifetimes and fission
barriers. For nuclel having Z = 101 and N <,157, the shell cor-
rection I3 extrapolated, agsuming it to be a function of N plus a ’

. function of Z. Thus, neutron binding energies, fission barriers, |

and spontangous figsion lifetimes for neutron-rich heavy nuclei
are obtalned. Capture-to-fission ratios are gstimated for many of
these nuclei, and qualitative agreement is found with laboratory

and Tweed results.. The extrapolation is continued out to N = 159
and Z = 104. It is concluded that by using the lquid-drop model .
plus semiempirical shell corrections, one can obtain capture-to-
fission ratios and spontaneous fission half-lives which are usefully
accurate. However, for predicting properties of nuclef having Z >

+ 104, N % 159, one needs, in this formalism, an accurate way of

predicting shell corrections or nuclear masses. (auth)

25>11 (LA-DC-8640) 233y CROSS SECTIONS AS DETER- -
MINED USING NEUTRONS FROM A NUCLEAR DETONATION,
Bergen, D, W, (Los Alamos Scientific Lah,, N, Mex,), [1966}, '
Contract W-7405-eng-36. 5p. (CON¥F-670602-1), Dep. CFSTI,

From 13th Annual Meeting of the American Nuclear Society,
San Dicgo, Calif, '

Someé¢ measuremonts of the cabturc and {ission cross sections
of My In which target folls were exposed to a moderated flux from
a nuclear explosion are gummarjzed. Relation fission cross sec-
,tions are presented for enctgies of 20 to 10f eV, as well as infor-
mation on the capture-to-fission ratio between 27 and 63 eV. The
results of resonance analyses using both sln%le-le'vel and multi-
level formalisms indicate that the fission of 33U takes place
through several channels, (D.C.W.)
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27568 (LA-3676) THE 23U FISSION AND €APTURE CROSS
PECTIONS AND THEIR ANALYSIS AT LOW ENERGIES, Bergen,
Delmar W. {Los Alamos Scientific Lab,, N. Mex.). Dec, 1966,
Contract W-7405-eng-36. 76p, Dep, CFSTI, -

Thesis, Submitted to - Univ, of New Mexico [Albuquerque],

The 33U fission and capture crbss sections were measured N
using a nuclear-device neutron source and time-of-flight tech- '
niques. Cross section data are presented from 20 to 108 eV for ,
fission and from 20 to 63 eV for {ission + ¢apture. .The resonance '
region (20 eV to 63 eV) was fitted with both a singte-level function *,
consisting of a sum of Breit—Wigner levels and the Reich and
Moore multilevel function based on R-matrix theory. The result-
ing resonance parameters are listed and discussed. In order to
establish the validity of the resonance parameters derived from
the multilevel fit, a study is presented of the cross section derived
from two and three hypothetical resonances under vartous condi-
tions and of the cross sections obtained from randomly generated *
resonances. (auth)

38306 URANIUM-233 CROSS SECTIONS AS DETERMINED
USING NEUTRONS FROM A NUCLEAR DETONATION, Bergen,
DJW. (Los Alamos Scientific Lab., N. Mex.). Trans, Amer, °
Nucl, Soc., 10: 221(June 1967).

From 13th Annual Meeting of the American Nuclear Society,
San Dlego, Calif,, June 11-15, 1967, See CONF-670602, ,

27579 {UNC-5099) NEUTRON CROSS SECTIONS OF 3y, |
235[1' !J!U' IJ!U. 2JIU. IMU' 219p_u' 140pu' w, Pb, Ni, Cr, C, ‘Ll. 1L1.
AND T, Bertin, M, C,; Celntk, J.; Flesher, H.; Grochowsk!, G.;
Kalos, M. H.; Ray, J. H.; Troubetzkoy, E. S, (United Nuclear
Corp., White Plains, N, Y. Development Div.). Dec, 31, 1964,
Contract DA-18-108-AMC-131(A). 292p. (AD-616629),

Neutron cross-section sets were prepared for 16 elements or |
isotopes for neutron energies from 0.037 eV to 18 MeV. The cross
scctions tabulated include the total, elastic, inelastic, (n,2n) and
fission cross sections, as well as cross sections for charged-
particle emission. Information is also given on the angular dis-
tribution of elastically scattered neutrons and on the energy dis-
tribution of neutrons and y rays following nonelastic scattering.
(auth) N .
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7770 (LA-DC-7864) NFUTRON CROSS-SECTION MINASURE-
MENTS OF RADIOACTIVE NUCLIDES USING NEUTRONS FROM
AN UNDERGROUND NUCLEAR EXPLOSION. Brown, W, K.;
Diven, B, C.; Seeger, P, A, (Los Alamos Scientific Lub,, Univ. of
California, N, Mex, (1966, Contract W-7405-eng=-36. 18p.
(CONF-660817-1), Dep, mn, CFSTI $1.00 ¢y, $0.50 mn.

From International Symposium on Why and How Should We In-
vestigate Nuclides Far Off the Stubility Line, Lysekil, Sweden.

The method develuped at the Los Alamos Scientific Laboratory of
using time~-of-flight teehiniques in combination with @ neutron burst
from the underground detonation of a nuclear explusive has opened
new possihilities in neutron cross-scetion measurement, The enor-
mously high neutron flux generated in such a burst can he used to
give correspondingly large reaction rates in targets, An obvious
exploitution of this circumstuance les in the measurement of the
croas scetions of radivactive nuclides, Such measurements are
often impossible using conventional neutron sources due to the high
ruclivactive buckground, the rupid disappearance of the wrget, or
bouth, With large reaction rates, the radioactive hackg rowsd Lo-
comes relatively smitdl, and the swnount of samiple does nol chango
sigmticantly 1n the severad nullisceomds during the measurement.,
Having demonstrated the efficacy of the methad in general on the
Petrel event in June 1965 at the Nevadie Tost Site, offorts are be-
ing directed specifically to measurcments of the eross secetlons of
Fudiaclive isotopes, 1o the autuinn of 1966 it is planned o measure
the capture cross scetion of WP (2.7 y), & lission lu'mluvl frum
which, through neutron capture, the veactor poison #8101 ayathe-
steed, Plans for future measurements include the capture eross
section ol Wb (41 d), 23 Pu (274 o), and possibly the fission cross |
seection of 29U (26,2 m) which would require fast chemistry under

ficld conditions, Measurements on nuclides increasingly fusther
from the stability line are planned. These measurements will pro-
vide hasie nuclear structure information not otherw 1se presently
ohtainuble, Meuasurement of these ¢ross sections will atrengthen
the knowledge of the systematicn among radlouctive nuclides aml
lower the uncertaintios in the extrapolation necessary for the anal-
ysis of r-process aucleosynthesis. (auth)

38307 ' EVALUATION OF 233U CROSS SECTIONS. Drake,

M. K. (General Atomic Div., General Dynamics Corp., San
Diego, Calif.). Trans., Amer. Nucl, Soc., 10: 221-2(June 1967).
From 13th Annual Meeting of the American Nuclear Society,

San Diego, Calif,, June 11-15, 1967, See CONF-670602.

29833 (NAA-SR-12271) NLUTHON CROSS SECTIONS FOI
28py, 2py, AND 24Cm, Dunford, C, L.; Alter, H. (Atomics
Internationul, Canoga Park, Calif,), May 1, 1967, Contract AT-
(04-3)-701., 142p, Dep, CFSTi,

Evaluated neutron cross scction data for the nuclides 3¥%py,
#M2py, and HCm were prepared for ENDF/B. Because of the lack
of experimental data, much of the information contained in these
libraries 18 bascd on theoretical calculations. All vxperimental
data available through December 31, 1966 was included in the
evaluation. A complete set of ncutron crosa section data was pre~
pared for each nuclide for {ncident neutron energles bytween 10°%
and 1.5 X 107 eV, These data in the ENDF/B format are available
from the Cross Section Evaluation Center at Brookhaven National
Laboratory. (auth)
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17270 (R1'1-328-71) LINEAR ACCELERATON PROJECT,
Annual Technical Report, July 1966-September 1966, Gaerttner,
Erwin R, {Rensselaer Polytechnlc Inst., Troy, N. Y.}, Con-
tract AT(30-3)-328. 97p, Dep, mn, CFSTI $3,00 oy, $0.65 mn, -

The sensitivity of a neutron-capture detector to prompt neu-
tron scattering was Investigated. The capture cross sections of
Al, Fe. “Fe, Y¥e, MFe, NI, NI, “ON{, SINI, NI, and Nn were
measurod at energtes from ahout 10 keV to a few hundred keV.
;th total neutron cross sectiong of C, Ta, W, "2, "4 ang

W were measured from 0.4 to 20 McV. Gamma apectra from
neutron capture hy *ig, Mg, 2w, and "W were analyzed
transition stromiihs were obtained. The average neutron nun;-
ber/fission of 21/ was measured over the ncutron encrgy range
gr:)m 2.5 ga 9.0 ¢V, and the scattering cross section: of 2}';"l"u,
U, and U were measured for neutron onc rgles hetween 1 and
100 ¢V. Preliminary transmission measurcments of the neutron
total cross sections of *'Pm and '¥Pm were made over the
energy range {rom 1 eV to 2 keV; a graphical area analysis was
performed to obtain parameters for the 15.6 eV 'Pm resonance.
Time-dependent neutron spectra were measured in light water
and 2 computer program was written to analvze the data. A ’
facility for studying low-energy neutron inelastic scattering was
investigated, and measurements were made for scattering by
polyethylene, NbH. ZrH, and UO,. Codes were also written to
automate data reduction. Transient radiation effects in stlicon
were {nvestigated using a pulsed 50-MeV elcctron beam. (D.C.W.)

11982 (€N -1573-6) NFUTRON TOTAL CROSS SECTION
MEASUREMENTS USING A "WHITE' NEUTRON SOURCE.
Galloway HI, L.. A,; Shrader, F.. F, (Case Inst, of Tech., Cleve-
land, Ohio. Dept, of Physics)., Sept, 1966, Contract AT- !
(11-1-1573, 131p. Dep. mn, CFSTI $3.00 cy, $0.65 mn,

A method for measuring neutron total cross sections using a
nevtron intensity spectrin continuous in energy (a ‘‘white'’ spec-
trum) and a pul:ed beam time-of-flight technique is used to mea-~
sure neutron total cross sections in the 2 to 10 MeV region, Total
cross sections for the elements Mg, Al, Ca, v, Fe, Pd, Ag and
Pb were mensured to 1% average uncertainty in steps of 0.08
ns/m Encrgv resolution varied from about 1.5% at 2 MeV to 3%
at 10 MeV. Results of these measurements are compared with
measurements on the same saomplrs with neutrons of known energy
and with mrasurements of nther workers. (auth)

2853 (BNL-325(2nd Ed.)(Suppl.2)(Vol.2A)) NEUTRON CROSS
SECTIONS. VOLUME IIA. Z =21 TO 40. Goldberg. Murrey D.;
Mughabghab, Said F.; Magurno, Benjamin A.; May, Victoria M.
(Brookhaven National Lab., Upton, N. Y.). Fch. 1966. Contract
AT(10-2)-Gen-16. 393p. Dep. mn. CFSTI $4.00 cy. $1.75 mn.

An updated compilation of thermal cross sectiond, resonance
parameters, and cross-gection curves i{8 pregentcd for elements
and lantopes with Z = 21 to 40. The reference sources are also
included. (D.C.W))

1919 (BNL-325(2nd Ed.)}(Suppl.2)(Vol.2B)) NEUTRON
CROSS SECTIONS. VOLUME [IB. Z =41 TO 60. Goldberg,
Murrey D.; Mughabghab, Said F.; Purochit, Surendra N,; Magurno,
Benjamin A.; May, Victoria M. (Brookhaven National Lab., Upton,
N. Y.). May 1966, Contract AT(30-2)-Gen-16. 418Bp. Dep. mn.
CFSTI $3.00 cy, $0.65 mn.

A compilation of neutron cross sections and resonance pa-
rameters {8 presented for nuclef with Z = 41 to 60 tor neutron
energies between 0 and 200 MeV. The energy dependence of the

_cross sections is stressed. (D.C.W.) ’
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13783 {GEAP-5272) EVALUATION AND COMPILATION OF
2% py CROSS-SECTION DATA FOR THE ENDF/B FILES. Greeb-
ler, P.; Aline, P. G.; Hutchins, B. A, (General Electric Co.,
Sunnyvale, Calif, Advanced Products Operation), Dec, 1966,
Contract AT(04-3)-189, 7?0p, Dep, mn. CFSTI $3.00 cy, $0.65
ma, .
An extensive evaluation of 23Pu neutron cross-section data

was mpade, and a set of recommeuded values wag complled for

- the Evaluated Nuclear Data Files (ENDF/B) bejng set up at

. Brookhaven National Laboratory. This work was done as part

. of the cooperative effort by the Cross Section Evaluation Working
Group to put together an initial ENDF/B cross-section file that

- will include most of the materials that are important for reactor *
analysis. The recommended Py cross-section data extend in
energy from therma} 1o 15 MeV. Recent experimental work, such

_“as the Petrel bomb test data, and previously unreported theorettcal

" work that provides a firm basls for the selection of resonance  °

. parameters in the unresolved resonance region are taken into
account. Data sources are summarized and are followed by a
complete documentation of the evaluation analysis and a listing

. of the selected data. (auth) ' ..

1077 {LA-DC-1813) NEW TIME-OF~i LIGHT
MEASUREMENTS MADE WITH AN INTENSE SOURCE,
Hemmendinger, A:  (Los Alamos Sclentific Lab., t'niv, !
of Caltfornta, N. Mex,). [1966], Contract W-7405-eng~
36, 61p. (CONF-661014-5), Dep.mn. CFSTI $3.00 cy,
$0.50 mn, . v

From IAEA Conference on Nuclear Data, Parils, France,

In an experiment in Nevada in June 1965 a nuclear device
with a yteld equivalent of 1.2 kton of TNT provided the neu-
troh source for time-of-flight measurements over a path
of 185 m In vacuo. To exploit the combinatlon of high flux

. and high energy resolution, new recording techniques were

required. Because more than a million data points are
acquired in any one exposure of a set of targets, the gen-
eral problems of data retrieval and prccessing required
special attention, Measurements of fission cross sections
of the nuclides 233U, B8y, M9py, 249py, Bipy, 2Am, and
22Am are reported. In addition, capture-to-fissfon ratjos
of 233U and 2#%Pu are reported. The neutron encrgy range

.18 10 eV to 2 MeV. Individual resonances are resolved in
the 100-eV range. Fission data in the resonance region
are characterized by lower minima than are reported by
most earller investigators, indicating more favorable
slgnal-to-background ratios. A unique feature of these
experiments ia the high rate of data acquisition, which
allows cross-section measurements on short-lived nu~
clides. Even for the long-lived nuclides, these experi-
ments provide an abundance of data required in current
nuclear technology —data that could otherwise be acquired
only by years of tedlous measurement. (auth)
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4274 (GEMP—448) EVALUATION AND COMPILATION
OF !y, 12y, 18y 18w, AND 1%w CROSS SECTION DATA
FOR THE ENDF/B FILE, Henderson, W, B.; DeCorrevont,
P, A Zwick, J, W, (General Electric Co., Cincinnati, Ohio,
Nuclear Materials and Propulsion Operation), Nov. 11, 1966,
Contract AT(40-1)-2847, 91p, Dep. mn. CFSTI £3.00 cy,
$0,65 mn, '
Evaluated neutron cross section data are given for !81Tg, 184y,
18y, 14w, and 1%W. The resolved resonance range is specified
to cxtend upward from 10~% eV to the point at half the level spac-
ing above the last resolved resonance. The lower limit was plcked
to ensure that at room temperature, and above, errors of the order
of 1% or less would be incurred by neglecting reactions below the .
cutoff, The single-level Breit —Wigner formula for s-wave neu-
trony wus used in a code to compute point value and Integral cross ,
scctions. No Doppler broadening or solid-state effects were in-
cluded. No attempt was made to compensate for inadequacy of the
single-level formula by smooth cross sections. A single negative ,
energy level was used in each isotope to improve the fit to mea-
surcd absorption and total cross sections in the thermal range.
The values assigned are regarded as preliminary. (S.F.L.)

21410 NEUTRON CROSS SECTIONS OF HYDROGEN IN THE
ENFRGY RANGE 0.0001 eV TO 20 MeV, Horsley, A. (Atomic
Weapons Research Establishment, Aldermaston, Eng.). Nucl,
Data, Sect. A, 2: 243-62(Sept. 1966).

Theoretical and experimental data for the neutron cross sections
of !} arc surveyed and values recommended for total and partial .
cross sections in the cnergy range from 0.0001 eV to 20 MeV. ¢
Available experimental data are supplemented where necessary by
estimates bascd on nuclear theory. Detalls of energy and angular
dependence are given so that the data are complete for the purposes
of ncutronics calculations. (85 references.) (auth)

11968 - (GEMP-470) BERYLLIUM NINETEEN GROUP
CROSS SECTIONS, Kamphouse, J, L. (General Electric Co.,
Cincinnati, Ohio, Nuclear Materials and Propulsion Operation),
Mar, 20, 1964, Contract AT(40-1)-2847, 33p. Dep. mn,
CFSTI $3.00 cy, $0.65 mn,

The nineteen-group beryllium cross sections have been revised
using the most recent data. The entire problem of the treatment
of beryllium is being investigated, and the status of that work is
given. Special emphasis is given to the treatment of the (n,2n)
reactlon. (auth) ’

17353 (KFK—455) CAPTURE CROSS-SECTION MEASURE-
MENTS FOR SOME MEDIUM AND HEAVY WEIGHT NUCLEI
USING A LARGE LIQUID SCINTILLATOR. Kompe, D. (Kern- -
forschungezentrum, Karlsruhe (West Germany). Institut fuer
Angewancte Kernphysik). Oct, 1966, 12p. (CONF-661014-44).
Dep. mn,

From IAEA Conference on Nuclear Data, Paris, France,

Neutron capture cross sections for the nuclei Ag, Au, Cd, Cs,
Hf, In, Mo, Nb, Pd, Re, Ta, and W were measured in the energy
range from 10 to 150 keV using a pulsed Van de Graaff generator,
A large liquid scintillator was used to detect capture events in
the samples. All measurements werc based on the capture cross
section of Au as a standard. (S.F.L.)

.
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(ANL—6172) TABLES OF ‘DIFFERENTIAL CROSS
SECTIONS FOR SCATTERING OF NEUTRONS RROM VARIOUS
Lane, R, O.; Langsdorf, A, S, Jr.; Monaban, J. E.;
Elwyn, A, J. (Argonne National Lab., I1L). {ndl, Contract
W-31-109-eng-38. 226p, Dep. mn, CFSTI $3.00 cy, $0.65 mn,

Experimental values of the neutroun differential scattering cross
sections of ’Be, Ca, !2C, Pb, Li, $Li, 'L, {%0, Si, 8, and Sn are
tabulated, together with values obtained by a least-squares fitting
of the data, and the error matrix resulting from the least -squares
calculation. (D.CW.,)

(LA-3586) FISSION CROSS SECTIONS FROM PE-
(Los Alamos Scientific Lab,, N, Mex,), Sept. 19, 1966,
231p. Dep. mn. CFSTI $3.00 cy,

10004
TREL,
Contract W-7405-eng-36,
$0.65 mi, .

Fission data obtalned in the Petrel event of June 11, 1965, are
presented graphically and {n tables, lncludlng calculated standard
deviations, The {sotopes studied were 23U, 25y, ¥¥py, 0py,
2tpy, 2MAm, and 222Am; the neutron energy range covered for
most isotopes was 20 eV to 1 MeV. (auth)

31810 BICE FISSION NEUTRON SPECTRUM FROM 0.003 TO
15,0 MeV. Meadows, J. W. (Argonne National Lah,, IlL).
Phys. Rev,, 157: 1076-82(May 20, 1967),

The spontancous-fission ncutron spectrum of BCf was mea-
sured from 0.003 to 15.0 MeV by time-of-flight techniques. A '
hydrogenous liquid scintillator was used as a detector at the
higher energies, while a ‘L.I-loaded glass scintillator was used
at the lower energies: The measured specirum has an average
energy of 2.318 MeV. A Maxwellian distribution, N(E) ~ EY¥ exp
(~E/1.565), fits the data well for 0.5 < F < 10.0 MeV. Below 0.1
MeV, N(E) has a vE dependence but with values ~25% larger than
those predicted by the extended Maxwellian spectrum. The re-
sults are interpreted in terms of a simplified evaporation model.
(auth)

L}
9995 (AEEW-M-504) NFEUTRON CROSS-SECTIONS FOR
NATURAL ZIRCONIUM IN THE ENERGY RANGE 0,0001 eV TO)
6 keV. Dope, A. L. (Atomic Energy Establishment, Winfrith
(Fngland)). Sept, 1966, 26p. Dep. mn.

The avaflable resolved resonance data for the isotopes of zirco-
ntum ave evatuated, with the view to compile a file of hacice tabu-
1ated neutron cross-section data, These data are also compared
with integrally measured data; and from the discrepancles it s
concluded that there §s a need for better measurementa of the radi-
ation widths of the resonances for all zirconfum isolopes, crpe-
clally for the s-wave resonancee of "'Zr; that the measured valuea
of the thermal ncutron capture cross sections of the iratupes are
not consistent with the data for natural zirconium; and that there
are still considerable uncertainties in the resonance absoiption
integrals both for natural zirconlum and the separated tsotuves.
(auth) .
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23441 .
REACTOR MATERIALS, PART I, EVALUATION. Schmidt,
J.J. (Kernforschungszentrum, Karlsruhe (West Germany), In-
stitut fuer Neutronenphysik und Reaktortechnik), Feb, 1966, -
1317p. Dep. mn,

. ’

A compilation of neutron cross sections and resonance param=~'

gters for C, Cr, He, H, Fe, Mo, Ni, O, 3Py, Na, ¥%U, and"* U s
presented. The techniques that were used in the analyaes of the
data are described. Neutron energies in the range from 0.01 eV
0 10 MeV are covered. (D.C.W.), !

23487 FISSION CROSS SECTIONS OF #!Am AND 2™ Am,
Seeger, P. A.; Hemmendinger, A.; Diven, B. C. (Los Alamos
Scientific Lab., N. Mex.). Contract W~T405-eng-36).
A96: 605-16(1967). (LA-DC-7624). .
The acquisition and analysis of neutron cross section data from
an experiment using an underground nuclear detonatlon are dis-.
cussed with specific refesence to fission cross sections measured
in the Petrel event in June 1965. Results are presented for 22Am
and 2™ Am over the energy range 20 eV to 1 MeV, measured si-
multaneously in a single experiment covering the entire energy
range, with very low background. Considerable'sub-threshold fis-
" slon was observed for 2#Am. The fission cross section of the .
doubly odd nucleide **™Am is about twice that of 3Pu over most’

{auth)

of the neutron energy range, but only about 20% g’rea!er at 1 MeV.,

(KFK-120) NEUTRON CROSS SECTIONS FOR FAST .

Nucl. Phya.,'
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12027  (UCRL~50001-66-2) PHYSICS DEPARTMENT RE-
PORT, IUNE—_SEPTEMBER 1866. (California Univ,, Livermore,
Lawrence Radiation Lab). Cantraot W-7405-eng-48, 63p.
Dep. mn, CFSTI $3.00 oy, $0.65 mn,

Theoretical studies were made of N-N acattering, electron
scattering by polyatomic molecules, A-N interaction, AHc‘, the
four-nucleon system, I -N interaction, and x-x acattering ampli+
tudes. The fissiun cross sections of #2™Am and 232U were mea-
sured from 0.02 ¢V to 6 MeV and from 0.004 to 2 keV, respectively.
Threshold photoneutrou crods sections for Fe and Be were also
measured, as were the photoneutron cross sections of ¥y, %9Zr,
%Zr, BZr, and ¥Zr up 1o photon energies of 30 MeV. Cross
sections for the reaction ¥N(n,py) ¥C were obtained from mea-
surements of the cross section of the reaction ¥C(p,ng)¥N. The
reaction ¥C(p,n)¥N was investigated at proton energles between
7 and 14 MeV; the angular distributions at the highest ¢ncrgies
were analyzed using a finite-range DWBA formalism. Angular

. distributions for the reaction VWf (a,t)?Ne were analyzed using
. a zero-range DWBA formalism. Differential cross sections for

(a,n) reactions on 70 and O were measured at 9.8, 11.6, and
12.2 MeV; and evidence was 2lg0 obtajned for the (n,yf) reaction
on 3¥py for slow neutrons. The neutron scattering cross sections
of #1Py and U from 2 to 32 eV and from 2 to 22 eV, respec-
tively, were studied further. Data were also obtained on the de-
excitation y rays following (y,n) and {y,p) reactions on ¥O; and
the spontaneocus {ission half life of #2™Am was measured, as
were the thermal-neutron capture cross sections of Ca, $2Ca,
43Ca, and ¥Ca. Neutron diffraction studies of the magnetic tran-
sition in NiS as a function of composition were carried out.
Bounds on the fugacity and virial series of the pressure {n mat-
ter were obtained, and the magnetization aud ¢onductivity of Fe
were studied from 300 to 1250 kbar. Equation-of-state measute~
ments were carried out on rare-earth metals, and elastoplastic
wave structure generated in Al by a tangentially accelerated
flying plate was studied. A diffusion approximation to the inertial
energy transfer in isotropic turbulence was developed; and atmo-
spheric focusing and refraction of blast waves were studied, as
was plasma production using multiple laser beams. The effects
of various parameters on the output energy frota a Q-spoiled
ruby oscillator were also studied, and the rate of energy trans-
fer between electrons and {ons in a plasma was calculated.
O.C.W.) A - ’

25399 (ANL-Trans-168) BULLETIN OF THE IN%ORMA-
TION CENTER ON NUCLEAR DATA (FIRST ISSUE). Translated
by Elmar K. Wilip (Argonne National Lab., I11.), from Buylleten
Informatsionnogo Tsentra po Yadernym Dannym, Atomizdat, Mos-
442p. Dep. CFSTI,

Parameters of elementary interactions of neutrons with nuclef
are presented, together with reactor constants. The calculation
of neutron cross sections by the optical model, using computers
i8 discussed, as 1s data processing for single-crystal fast-peutron
scintlllation spectrometry. (D.C.W)
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16002 (GA-8133) NEUTRON CROSS SECTIONS FOR NIO-
BIUM. Allen, M, S.; Drake, M, K, (General Dynamics Corp.,

San Dicgo, Calif. General Atomic Div.). Con-
tract AT(04-3)-167, 7T1p. Dep. CFSTI.

The neutron cross scctions for Nb that have been prepared for
the Evaluated Nuclear Data File (ENDF/B) as part of the coopera-
tive effort by the Cross Section Evaluation Working Group are
described. The cross sections were prepared from sets of pre-
viously evaluated data and from data that were obtained in an at-
terrpt to complete the existing data. (D.C.W.)

Aug, 2, 1967.

18230 RESONANCE ANALYSIS OF THE 23U FISSION CROSS
SECTION. Bergen, D, W,; Silbert, M. G, (Los Alamos Scientifio
Lab,, N. Mex,)., Phys, Rev,, 166: 1178-89(Feb, 20, 1968), (LA- -
DC-8946). '
The neutron-induced fission and capture sections of 2'U were
measured by time of flight with a nuclear detonation as the neutro.
source. Cross-section data are presented from 20 to 10% eV for
flssion and from 30 to 63 eV for the capture-to-fission ratio a.
* Data in the resonance reglon (20 to 63 eV) were fitted both by a
single-level function conaisting of & sum of Briet-Wigner levels
and by the Reichs More multilevel function based on R-matrix
theory. The resulting resonance parameters are listed and dis-
cussed. A study of cross sections derived from two and three
hypothetical resonances under various conditions of interference
is presented to determine the validity of the resonance parameters
derived from the multilevel fit, (auth)

39652 THE 33U FISSION AND CAPTURE CROSS SEOTIONS |
AND THEIR ANALYSIS AT LOW ENERGIES, Bergen, Delmar
Wesley. Albuquerque, N. Mex,, Univ, of New Mexico, 1867,
16p. )

Thesls, R

The 333U fission and capture cross sections were measured
using & nuclear-device neutron source and time-of-flight tech-

- -

niques. Cross-sectlon datr are presented from 20 to 108 eV for
fission and from 20 to 63 eV for fission + capture. The resonance
reglon (20 to 63 eV) was fitted with both a singlo-level function
consisting of a sum of Breit-Wigner levels and the Reich and
Moure multilevel function based on R-matrix theory. The result-
ing resonance parameters are listed and discussed. In order

to establiah the validity of the resonance parameters derived
from the muitilevel fit, a study 18 presented of the cross seotion
derived from two and three hypothetical resonances under various
condltions and of the cross sections obtained fiu.a randomly gen~
erated resonances. (Disu. Abstr,) Ot
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18228 . NEUTRON-INDUCED FISSION CROSS SEC'TION OF
Mram, Bowman, C. D.; Auchampaugh, G. F.; Fultg, S. C.;
Hoff, R. W. (Univ. of California, Livermore). Phys. Rey.,
166: 1219-26(Feb. 20, 1968).

The neutron-{nduced fission cross section of 22mAm was mea-'
suted from 0.02 eV to 6 MeV by the time-of-flight method at the
Livermore 30-MeV linear electron accelerator. The data are
pormalized at 0.0253 eV to a value of §600 b measured in a re-
actor thermal-neutron flux. The cross section &t 0.2 eV 18 4700 b;
at 1 eV it 18 540 b; and at 4 MeV it Is 2.1 b. The data are analyzed
to obtain values for the neutron strength function (I o/D) of 1.4 X
1074, the level spacing D = 1.2 eV, and the quantity 3x /Dy = 2.8.
All three quantities are quoted per spin state. The high oross sec-

. tion 8t low energles can be attributed to the unusually high value
for 2 T'¢/D), and to the existence of a very large resonance at
0.173 eV. The fission cross section of ¥!Am also was measured
in the MeV region and found to be 1.96 £ 0.2 b at 2.5 MeV. (auth)

—-

24873  SELECTED FISSION CROSS SECTIONS FOR #%Th,
IISU' l«uu' sy, ‘"U. ”'Np, 28y, MWpy, Uopy, Ulpy, AND Wpy,
Davey, Willlam G, (Argonne National Lab,, Idaho Falls, Idaho).
.Nucl, Sci, Eng., 32: 35-45(Apr. 1968).° .
. The fission cross sections of 3RTh, 133y, ¥y, 3y, ¥y, WNp,
2y, 1Wpy, M0py, ipy, and 242Pu from 1 keV to 10 MeV published
“up to July, 1965, were analyzed previously to select best flssion
“cross sections for fast-reactor analysis. Since the completion of
that work, new data have been produced which necessitate reeval-,
- uation of the flasion cross sectlons particularly in the region 1 to
. 5MeV. The revised data presented here are believed to be of
- greatér conslstency and, hence, accuracy than the previous selec-
tion. (auth) ' )

" 27289 (AERE-R-5224) THE AVERAGE NEUTRON TOTAL
CROSS-SECTION OF !B FROM 100 eV TO 10 MeV AND ABSORP-
TION CROSS-SECTION UP TO 500 keV, Diment, K. M. (Atomic
Energy Research Establishment, Harwell (England)). Feb, 1967,
17p. Dep. CFSTI. UK. .

The tranamission measurements to be described were made on
the 120-~m and 300-m flight paths of the Electron Linac time-of-
flight spectrometer at Harwell. Analysis of the total cross section
below 10 keV shows g7 = (610.3 £ 3.1) E™% + (1.95 + 0.10) barns.

- The deviation of oy 1 from thia value above 40 keV is due to an {n-
creage in elastic scattering cross section. Subtraction of the latest
scattering cross sections measured by Mooring ct al. yields an
sbsorption cross section that {s proportional to E-N up to at least
260 keV. (auth) ’

&
16001 , (GA-7462) ° NEUTRON CROSS SECTIONS FOR ¥ Pa,
21pg, AND #2U, Drake, M, K,; Nichols, P: F. (Gulf General
Atomic, Inc., San Diego, Calif.). Sept. 8, 1967. Contract AT (04~
3)-167. 83p,' Dep. CFSTI.
A survey was made of tho availnble experimental cross-

scction measurements for 31Pa, 2Py, and 32U, Scts of rocom-
' mended neutron cross sections and resonanco parametors are
presented for neutron encrgles from 0.001 oV to 15 MeV. (D.C.W.)
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16003 (GA-R135) NEUTRON CROSS SECTIONS FOR ey
AND B8y, Drake, M. K.; Nichols, P. F, (Gulf General Atomic,
Inc., San Diego, Calif.)., Sept. 1, 1967, Contrach AT(p4-3)-167.
76p, Dep, CFSTI.

A survey was made of tho avatlable experimental cross-
acction measurements for 244 and B8, Seis of recommended
neutron cross scctions are prescnted for neutron energies from
0.001 eV to 15 McV. Resonance paramcters are also included.
{N.C.wW)) .

37310 {AD-GRS3I6R)
TION CROSS SECTIONS FOR SODIUM, MAGNESIUM, CHLORINE,
POTASSIUM, AND CALCIUM, PART V, POTASSIUM, Drake,

M. K, (General Dynamics Corp., San Diego, Calif, General
Atomie Div,), Nov, 1967, Contract DA-18-035-AMC-730(A).
133p, (GA-7829(Pt.5); NDL-TR-89(Pt.5)). CFSTI,

An Investigation was made of the neutron interaction proba-
bitities with the element potagsium. Sets of recommended total
and partial neutron cross sections were prepared. The energy
and angular distributions of the secondary neutrons are given.
Also, gamma-ray production cross sectlions were obtained as
well as energy and angular distributions of the secondary gamma
rayvs. In general, the recommended data were based on experi-
mentally measured data. However, where no experimental data
were avaflable, the recommended cross sectlons were obtalned
using model calculations. (auth) (USGRDR)

13904 (LA-3801) ENDF/B FORMAT REQUIREMENTS FOR
SHIELDING APPLICATIONS, Dudziak, Donald J. (comp, und ed.)
(Los Alamos Scientific Lab., N, Mex.). Apr. 1967, Contract
W-7405-eng-36. 52p. (ENDF-111), Dep. CFSTI.

The present (April 1967) Evaluated Nuclear Data File/l
(ENDF/B) format was designed primarily to satisfy the require~
ments of nuclear reactor core neutronics calculations. Exten-
sions of the format specifications are prupused to include data
of interest for shielding calculations for ieactor and other ap-
plications. Alternate methods of presenting the necessary data
are discussed, and the correspondence of ENDF/B to the United
Kingdom Atomic Energy Authority Nuclear Data File ({JK) i3
maintained wherever practical. In the case of photon interac-
tions, detailed formats are recommended for cross sections
for secondary angular, energy, and energy-angle distributions, and
for incoherent and coherent scattering atomic form factors. For-
mat recommendations for photon production data include th.ae
for photon angular distributions, photon production mulitiplicities,
and photon energy-angle distributions. A listing of data on photoa
production in Na is included. (auth)

11938 NEUTRON TOTAL CROSS SECTION MFASUREMENTS
USING A “WHITE'* NEUTRON SOURCE. Galloway Ilf, Louie
Altheimer. Cleveland, Case Inat, of Tech,, 1966. 131p.

'{'heels.

A method for measuring neutron total cross rectlons uaing a
neutron inteneity spectrum continuaus in cneviy (a “white™ spec-
trum) and a pulsed beam time-of -flight technique was used to
meiasure neutron total cross sections {n the 2 to 10 MeV regton.
Total cross sections for the clements Mg, Al, Ca, V, Fe, Pd, Ag
and Ph were measured to 1'% average uneertainty in steps of 0.08
ns/m. Energy resolution varied from about 1.5% at 2 MoV to 3%
at 10 MeV, Results of these measurements are compared with
mcasurements on the same samples with neutrons of known energy
and with measurements of other workers. (Disser. Abstr.)

NEUTRON AND GAMMA RAY PRODUC~
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(AD—665360) NEUTRON AND GAMMA RAY PRODUC-
TION CROSS SECTIONS FOR SODIUM, MAGNESIUM, CHLORINE,
POTASSIUM, AND CALCIUM. PART II, SODIUM, Garrison,
J. D.; Drake, M, K. (General Dynamics Corp., San Diego, Calif.
General Atomic Div.). Nov, 1967, Contract DA-18-035-AMC-
730(A). 148p. (GA-T7829(Pt,2); NDL-TR-89(Pt,2)), CFSTL

Neutron and gamma-ray production cross sections sets were
prepared for the element sodium. These data sets include total
and partial neutron cross sections as well as the cross sections
for producing decxcitation gamma rays. Information is also
given for the angular and energy distribution of the secondary
neutron and gamma rays. (auth) (USGRDR)

22584 (LA-DC-9181) 2¥U NEUTRON CAPTURE RESULTS
FROM BOMB SOURCE NEUTRONS. Glass, N. W,; Schelberg,
A, D,; Tatro, L. D,; Warren, J. H, (Los Alamos Scientific Lab.,
N. Mex,). [1967]. Contract W-7405-eng-36,, 16p. (CONF-~
680307-20), Dep, CFSTI,

From 2nd Conference on Neutron Cross Sections and Tech-
nology, Washington, D. C,

Results on neutron capture In 2¥U from 30 to 2050 eV neutron
energy are presented. The data were obtained by ncutron time~
of-fllght utilizing the pulse source of neutrons from the Petrel
nuclear exploston. The total radiation width, I'y, was dectermincd

" for 621 =0 levels with T, = [19.1 £ 0.6 (stat.) + 1.4 (syst.)] x 1073

eV. There appears to be a significant variation in the value of T.
from resonance to resonance. Approximately 200 weak resonances
were found which can be ascribed to p-wave levels. Analysls of
these weak resonances, assuming | = 1, gives results consistent
with: an average reduced neutron width of 3.7 £ 0.7 1073 eV; an
average level spacing of 7.0 £ 0.5 eV: and a strength functlon of
1.8 + 0.3 x 107¢, (auth) .

20561 (AHSI(S)R-141) NEUTRON INTERACTION IN THE
ENERGY RANGE 1,0 E-10 MeVi TO 15.0 MoV, Hart, W, (United
Kingdom Atomic Energy Authority, Risley (England), Authority
Health and Safety Branch), Mar, 1968, 42p, Dep. CFSTI,

UK.

In the paat few yeara, some high-resolution measurcments bave
heen performed which, when combined with theoretical predictions,
afford a detailed description of nentron interactions with the nu-
clide tantalum. From these and other sources of information, &
get of neutron crnss sections and nther relevant parameters have
been evaluated, They cover the encrgy range 1 % 10710 tn 15 MeV
and are presented ah a new data file (DFN346) for the UKAEA
Nuclear Data Library. (auth)

29838 CURVE FITTING AND STATISTICAL TECHNIQUES
FOR USE IN THE MECHANISED EVALUATION OF NFUTRON
CROSS SECTIONS, Horsley, A.; Parker, J, B,: Price, J. A,
(Atomic Weapons Research Authority, Aldermaston, Fng.l.
Nucl, Instrum. Methods, 62: 29-42(June 1, 1968),

A cublic spline curve fitting method and a statistical theory of
unknown systematic errors are combined to give a practical
computer-orientated method of evaluating neutron cross sections.
Particular attention {s paid to reconciling sets of discoriant rata.
The input data and evaluated curve can be displayed on 8 CRT
graphical display unit. Among program output examples given are
evaluated curvea for several cross sections of B, (auth)
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29894 (LA-3271) EVALUATED NEUTRON CROSS SEC-
TIONS FOR DEUTERIUM. Horsley, Anthony; Stewart, Leona .
{.os Alamos Sclentific Lab,, N, Mex,}). Nov, 1967, 139p,
Dep. CFSTI

A compllation of evaluatod data on the neutron cross secttons of
deutcrium {s presented for Incident neutron cnergioes of 0.0001 eV
to 20 MeV. The dats are displayed in graphical and tabular form.
Legendre coefficients are included for the scattering angular dis-
tributions. Proton spectra from neutron and proton reactions with
dcuterium are alro included, as are proton productinn cross sec-
tions and neutron production cross scctions. (D.C.W.)

48446 NEUTRON CROSS SECTIONS OF DLUTERIUM IN
THE ENERGY RANGE 0.0001 eV TO 20 MeV, Horsley, A,
(Univ. of Birmingham, Eng.), Nucl. Data, Sect. A, 4: 321-57
(July 1968).

Experimental and theoretical data for the neutron cross sec-
tious of D are surveyed, and values are adopted for total and
partial cross sections. To facilitate neutronics calculations,
angular distribution functions bused on n + d and the conjugate
reaction p + d are given. The experimental data used, with some
comments, and a brief account of the evaluatiun procedure are
presented. (auth)

3407 (ORNL-TM-1872) EVALUATION OF NEUTRON
CROSS SECTIONS FOR *B, Irving, D. C. (Oak Ridge Nattonal
Lab,, Tenn,). Oct. 9, 1967. Contract W-7405-eng-28. 45p.
Dep. CFSTI, :

The neutron cross sections for 1°B were evaluated from 10~¢ eV
to 15 McV. The existing cxperimental data are reviewed, and
theoretical calculations and other reasoning are used to fill in
the gaps. A complete and consistent set of cross scctions is pre-
sented, and an explanation is given for the choices made in devel-
oping this cross-section set. (auth)

35627 GROUP CROSS-SECTION SET KFK-SNEAK.” PREPA-
RATI N AND RESULTS., Kuesters, H.; Bachmann, H.; Huschke,
H.; Kirfhaber, E.; Krieg, B.; Metzenroth, M.; Siep, 1.; Wagner, K.;
Woll, D, (Kernforachungszentrum, Karisruhe, Ger.). pp'167-88
of Fant Reactor Physics. Vol.l. Vienns, International Atomic .
Energy Agency, 1968, L :

From Symposium &n Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany., See STI/PUB-165(Vol.1);
CONF-671043~(Vol.1). .

For the calculation of integral quantities, measured in the Fast
Zero-Power Assembly SNEAK, a new group cross-section set
was prepared directly from microscopic data. These data are
based on the latest evaluation of cross-section and resonance

parameters tabulated on the Karlsruhe Nuclear Data File. KEDAK, -

Special attention is paid to the calculation of the elastic modera-
_tion, (auth) .
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45495 (EURFNR-537) TABLES OF EVALUATED NEUTRON
CROSS SECTIONS FOR FAST REACTOR MATERIALS. Langner,
L; Schmidt, J. J.; Woll, D, (Kernforschungszentrum, Karlsruhe
(West Germany). Institut fuer Neutronenphysik und Reaktortech-
nik). Jan, 1968, 663p. (KFK-750; EUR-3715; EANDC(E) -88-U),

Work Performed under United States—Euratom Fast Reactor
Exchange Program., .

Tables of evaluated data, as functions of incident ncutron en-
ergy. are presented for the neutron cross sections and resonance
parameters of materials that are of particular interest in the de-
sign of fast and intermedlate reactors. The materials covered
include C, Cr, He, H, Fe, Mo, Ni{, O, 23pu, Na, %0, and 2%y,
(D.C.W,)

35195 (AEEW-M-802) U.K.A.E.A, NUCLEAR DATA LI~

BRARY, JANUARY 1967, Norton, U, S,; Story, J. S. (Atomlc
Energy Establishment, Winfrith (Lngland)). Feb, 1968. 19p,

Dep. CFSTL. UK 3s, 6d.

Details arc given of the UKAEA Nuclear Data Library as of
January 1967. The updating of the libiary included the incorpora-
tion of several new data files, together with the extension of ranges
of some older files. (auth)

50559 (ANL~7387) COMPILATION OF E*i;F/B DATA FOu
MAGNESIUM, TITANIUM, VANADIUM, MOLYBDENUM, AND
GADOLINIUM  Penuington, E. M.; Gajniuk, J. C, (Aryonne
National Lab,, Ill.), Mar, 1968, Contract W-31-109-eng-38,
122p, Dep. CFSTI.

The compilation of ENDF/B neutron cross-scction data for
the materfals magnesium, titanium, vanadium, molybdenum,
and gadolinjum is presented. Ail the data in the ENDF/B format
are listed, and graphs of much of the data are precented. (auth)

22615 AVERAGE CROSS SECTIONS AN RESONANCE
INTEGRALS OF ¥2mAm. Perkins, S. T.; Auchampaugh, G. F.;
Hoff, R. W.; Bowman, C. D. (Unlv. of California, Livermore),
Nucl, Sci. Eng., 32: 131-2(Apr. 1968). (UCRL-70735).
The energy dependence of the neutron fission cross of ¥2mopg

was {nvestigated from 0.02 eV to 6 MeV. The measurements
‘were normalized to a value for the fission tross section of 6600 b
‘at 0,0253 eV. Below 3.7 eV and above 300 ke eV, the cross sec-
tion was corrected for 2#!Am in the sample. The data are presented
in terms of mean values and resonance integrals over the GAM
group structure, The resonance integral aboye 0.5 eV is 1570 &
110 b, The data below 3.5 eV were analyzed in termas of a sum-
of-single-levels fit. For the six reropances below 3.5 eV, the
average fisalon width is 0.46 fV. (D.C.W.) .

46730 APDA-217) EVALUATED NEUTRON CROSS SEC-
TIONS OF #Na FOR THE ENDF/B FILE. Pitterle, T. A,
(Atomic Power Development Associetes, Inc., Detroit, Mich.).
June 1968, Contract AT(11~1)-865. 43p. (ENDF-121). Dep.
CFSTI.

An evaluation of 3Na neutron cross section data was carried

. out for the ENDF/B file. Data were evaluated from 10~¢ oV to

16 MeV for the following neutron reactions: total, elastic scat-
tering including Legendre polynomisl expansions of the angular
dependence, nonelastic, inelastic including resolved levels, (n,y),
(n,p), (n,a), and (n,2n). Graphs of the evaluated data are com-
pared with experimental data. (auth)
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48508 (APDA-218) EVALUATED NEUTRON CROSS SEC-
TIONS OF 2Py FOR THE ENDF/88 FILE, Pitterle, T. A.;
Yamamoto, M. {Atomic Power Development Associates, Inc,,
Detroit, Mich,). Junc 1968, Contract AT(11~1)-865. 60p,
(ENDF-122) Dep. CFSTI.

Data were evaluated from 1074 to 15 MeV for the following neu-
tron reactions: total, n—v, fission, (n,2n), {(n,3n), elastic scattering
including Legendre polynomial expansions of the angular depen-
dence, nonelastic, and tnelastic scattering Including resolved
levels. Graphs of the evaluated data are included. (guth)

16012 (KAPL-3327) EVALUATED CROSS SECTIONS FOR
THE HAFNIUM ISOTOPES. Reynolds, J. T,; Lubitz, C. R.
(Knolls Atomic Power Lab., Schenectady, N, Y.); Itkin, I.; Harris,

D. R. (Bettis Atbmic Power Lab, [Pittsburgh, Pa.]}). Aug, 17,
1967, Contract W-31-109-eng-52. 22p, plus Charts. Dep.
CFSTI.

Evaluated libraries of cross sections were prepared for natural
hafnium and its isotopes $T4Hf, T6Hf, 11THS, 118HS, T9HF, and 180Hf,
The libraries contain total, elastic, capture, inelastic, (n,p), and
(n,2n) cross sections and elastic scattering Legendre moments
below 153 MeV. The most recent experimental data were used in
the evaluation; and, whenever data were not availahle, theoretical
calculations were made. (auth)

48416 (KI'K~-120(Pt.1)) NEUTRON CROSS SECTIONS FOR
FAST REACTOR MATERIALS. PART I, EVALUATION.
Schmidt, J. J. (Kernforschungszentrum, Karlsruhe (West Ger~
many). Institut fuer Neutronenphysik und Reaktortechnik), Feb.
1966. , 1400p. (EANDC(E)~35-U{Pt.1)). '

A comprehensive documentation and critical review of the avail-
able experimental and theoretical Information on microscopic neu-
tron cross section data are presented, and the procedures that were
used ‘o reduce this information into cross section sets in grapbi-
cal and tabular form are described. The neutron energic¢s con-
sidered range from 0.01 eV to 10 MeV, with emphasis on fast _ _
and resonance neutrons. The materials ‘covered include C, Cr,

He, H, Fe, Mo, Ni, O, #33pu, Na, #°U, and U. (D.C.W.)

.

24861 (WANL-TME-1721) A SINGLE LEVEL ANALYSIS OF
Iy NEUTRON CROSS SECTIQNS; AN n + 20 MULTIGROUP
CROSS SECTION LIBRARY. Schneider, M. J, (Westinghouse
Electric Corp., Pittsburgh, Pa, Astronuclear Lab,). Dec. 1967,
Subcontract NP-1., 107p, Dep, CFSTI, : ,
Total, capture, and fisslon cross sectiona for n + 23U were si-
multaneously least squares fit over the energy range 0.4 to 61.4
eV using the single-level Breit-Wigner formula. Sixty-three reso-
nances were found {n this range. Good agreement was obtained
between integral data and this fit to differential data for the reso-
nance Integrals of 3, Resdnance parameters are given, along
with bricf statistical analyses of them. A multigroup cross-
section library from .001 eV to 10 MeV is presented. (auth)

24862 (WANL-TME-1746) CHANGES IN GAM AND TNS
CROSS SECTION LIBRARIES: NEW ACTIVATION CROSS SEC-
TIONS. Schneider, M. J, (Westinghouse Electric Corp., Pitts-
burgh, Pa, Astronuclear Lab,), Jan, 1968, Subcontract NP-1,
47p, Dep, CFSTI,

Some recent experimental data and evaluations of activation
cross sectiona for several nuclei are analyzed; and new GAM,
TNS, and BLT libraries based on these analyses are presented.
The cross sections for the {sotopes $$Mn, 51, and 328, and for
natural Pb and Zr are snalyzed. A preliminary analysis of the
”Nb(n,-y) cross section is also summarized. (D.C.W,) _ o
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7689 (BAW-316) U NEUTRON CROSS-SECTION DATA

FOR THE ENDF/B. Wittkogrf, W. A.; Roy, D. H.; Livolsi,

A. Z, (Babcock and Wilcox Co,, Lynchburg, Va,). May 1967,

04p. Dep. CFSTI. . .

As part of the cooperative effort of the Cross Section Evaluation

] Working Group organized at Brookhaven National Laboratory in :

June. 1968, the nuclear data on 3% for use in the Evaluated Nuclear

Data Flle'B (ENDF/B) are presented. The data cover the energy

range from 0.001 eV to 15 MeV. Data sources are referenced, and

the theoretical methods used in evaluating certain data are de-

scribed. A complete listing of the data in the ENDF/B format is

provided. (iuth) R

22578 (IA-1152) NUCLEAR DATA FOR 3Py, 21Py, and
Mpy, Yiftah, S.; Schmidt, J, J.; Caner, M.; Segev, M, (Israel
Atomic Energy Commission, Yavne, Soreq Nuclear Research
Center), Dec, 1967, 100p. Dep.

An cvaluation of the hasic nuclear data for 2%Pu, 2Py, and
M2py {n the range 0.01 eV to 15 MeV was made. Partial crosg
ecetions are constructed for the thermal and fast neutron ranges;

'/ they ave presented in graphical and tabular form. Resonance
varameters and average parameters are recommended for the
resonance region; they are presented in tabular form. The cross
sections constructed are: total, nonelastic, elastic scattering, ra-
diative capture, figsion, total and partial inelastic scattering,
(n,2n), and (n,3n). Other nuclear data considered are: the average
parameters above 1 keV, the average number of prompt neutrons
per heutron-induced fission, the average scattering cosine in the
lab,system, and the energy spectrum of secondary neutrons from
fission, (auth) ' ’
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29960 (IN—-1026) NEUTRON TOTAL AND ABSORBTION
CROSS SECTIONS.OF #%pu.  Young, T. E.; Stinpsoun, ¥. B.; Ber-
reth, J. R,; Coops, M. S, (lduho Nuciear Curp., ldatw Falls),
Mar. 1967. Contract AT(10-1)-1230. &ip. Dep. CFSTI,

The neutron total cross scction of 3Pu was measared from
0.00Y 6500 eV. Thesc date give single-level Bros-Wigner
paramoters for regonances below 200 ¢V, The vbserved wtal
cross section at 2200 m/sec 18 588 barns. A value of 532 barns
was calculated for the effective (equivalent 1/v) thermal absorp-
tion cross soction. Parameters of individual resonances below
200 eV and average parameters at higher energies give a reso-:

. nance absorption integral of 164 ¢ 15 burns, and a value of 1.10 ¢
0.20 x 1074 for the s~wave neutron strength functivn (£7/D). (auth)

17341 (AERE-M-1709) ETA AND NEUTRON CROSS SEC-
TIONS OF ¥pu AND 23U, Brooks, F. D.; Jolly, J. E.; Schom-
berg, M. G.; Sowerby, M. G, (Atomic Energy Reséarch Estab-
ltshment, Harwell (England)). Sept. 1966, 18p. Dep. mn.

Measured values of n for " Pu and ¥%U are given for the energy
range 0.04 to 11 eV, together with fission and total cross sections
for YU, Average values of. n were calculated and also, in the case
of 18U, various ratios and integrals of the cross sections and a for
energy groups of interest for reactor design atudies, Total cross-.
section measurements were also made for 3Py from 10 to 1000
eV. Comparisons are included between the resuits obtained in the
experiment and those from other laboratories. (auth)
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25734 CONFIRMATORY EXPERIMENTAL DATA ON THE
'"HARWELL BORON PILE ¥ VALUES. . Colvin, D. W.; Sowerby,
M. G.; MacDonald, R. 1. (Atomic Energy Research Establish-
ment, Harwell, Eng.).’ Vienna, International Atomic Energy
Agency, 1966, Preprint No. CN-23/33. 16p. (CONF-66(J14-
35), DTIE. : .

From IAEA Conference on Nuclear Data, Paris,

The ¥ values obtained by the Harwell boron pile experiment,
which have previously been reported (Symposium on the Physics
and Chemistry of Fisslon, Vol. Ii, p. 24, 1965), are approximately
2% lower than the values obtained with large liquid scintillators
and those derived from measured values of n and a. The value of
pile efficiency used in these méasurements was obtained by using
the associated particle technique, i.e., the d(y,n)p réaction. Two
standard neutron sources, a 'Ra—y-Be source and the AWRE 249py
spontaneous fission source, have how been c¢alibrated at the Na-
tional Physical Laboratory, Teddington, England, and in the buron
pile. The count rates of the-standard sources in the boron pile can
be used to obtain a secand independent value of the pile cfficiency
and hence give information on the correctness of the boron pile 7
values. The results of these measurements are given together with
other information, which demonstrates that the correction proce-
dures used in the boron pile experiment are valid. (auth)

486722 (NAA-SR-12271 (Su[;?l.l)) - NEUTRON CROSS SEC-

T'IONS FOR #¥'py, #2py, AND *¥Cm, Supplement I.” Dunford,

C. L.; Adter, H. (Atomics International, Canoga Park, Calif.),

Sept. 15, 1967, Contract AT (04-3)-701, Sp. Dep. CFSTI.
Some corrections to the cross-section data for *#¥Cm, #pu, and

:“Pu th? were presented in NAA-SR-12271 are summarized.

D.C.W,

17373 SUBBARRIER FISSION OF ®Th BY NEUTRONS.
Ermagambetov, S. B.; Kuznetsov, V. F,; Smirenkin, Q. N.
Yadern. Fiz,, 5: 257-63(Feb. 1967). (In Russian).

The dependence of the reactlun cross sectibn on neutrun energy
was measured {n the region 0.6 to 3.0 MeV for the investigation of
22Th(n,f) fission near the threshold. Some characteristics of the
potential barrier in the fissioh are discussed, in connection with
the results of the experiment, The competition of inelastic neutron
scattering to levels of the 32Th target in the energy region 0.75 to
1.0 MeV shows up clearly in the cnergy depundence of the fisston
cross section, The disagreement between the known thermal neu-
tron fission cross section 0,06 + 0.02 mb and the value extrapolated
from o at higher energies is discussed. (auth)
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29970 (WANL.-TME. -1686) A SINGLE LEVEL ANAL#SIS OF
My BASED ON RECENT o, vy, AND v MEASUREMENTS; An ¢t
3%y MULTIGROUP CROSS SECYION LIBRARY. Gibson, Gordon
(Westinghouse Electric Corp., Pittsburgh, Pa. Astronuclear Lab.).
Mar. 1967. Contract SNP-1, 143p. Dep. CFSTIL '

" Total, capture, and flasion neutron cross-section data for ™U
were simultaneously fit with a single-level Brejt-Wigner least
squarep analysis.’ Two,sets of resonance parameters for E < 63
eV arg presented. One set wag obtained when unit weighting was
used in the least-squares analysis, and another set was obtained
whep welghting proportional to the inverse of the cross section
was used. The resonance capture and fission integrals calculated
from the parameters agree in each case to within three percent
with corresponding direct numerical integration of the data. The
effects of simultaneously fitting two crosa sections at a time: total
and flssion, and capture and fission were also studied. Twon +
B3y multigroup cross section libraries, that differ only ia the
resonance range where the two sets of resonance parameters
described above are used, were generated for use in reactor cal-
culations. The ratio of the capture resonance integral to the fia-
sion resonance integral that is calculated (@ = 0.51) with_either
library agrees with the reactor'integral measurements (o = 0.50 ¢
0.02). These libraries are preseanted. (auth) .

1

17350 (KFK-450) THE FISSION CROSS-SECTIONS OF SOME
PLUTONIUM ISOTOPES IN THE NEUTRON ENERGY RANGE § 0
TO 150 keV. Gilboy, W. B.; Knoll, G. (Kernforschungszentrum,
Karlsruhe (West Germany), Institut fuer Angewandte Kernphysik).
Oct. 1966. 12p, (CONF-661014-43), Dep. mn, :

From IAEA Conference on Nuclear Data, Paris, France,

The neutron fission cross sections of 23%Pu and 9Py at 5 to
150 keV were obtained by measuring the $3Pu/By and ¥0pu/i%y
fission cross-section ratios. (D.C.W.) . .

42458 THE ENERGY DEPENDENCE IN THE RANGE 0,7
TO 4 MeV OF THE NEUTRON FISSION CROSS SECTION OF
Mpy, Grama, N.; Marinescu, L.; Mihat, I.; Petrascu, M
Sandulescu, A.; Voiculescu, G. (Inst, of Atomic Physics,
Bucharest), Rev, Roum, Phys., 12: 43-51(1967),

The energy dependence of the fission cross section of Py
in the energy range 0.7 to 4 MeV was measured. The experi-
mental points are compared with values calculated on the basis
of many-level interference theory. (auth)

- — -

25517 (RFR-191) FAST ELASTIC AND INELASTIC CROSS
SECTIONS FOR U, Haggblom, H, (Aktlebolaget Atomenergi,
Stockholm (Sweden)). May 3, 1962, 28p, Dep, .
”Fxpcrlmcntal and semi-empirical scaftering cross sections for
U are compared with theoretical values {n the energy range 0.08

. to i McV. The theoretical cross sectiona are obtained by optical-
modet calculations including spin-orbit interaction and by Hauser-
Feshbach theory. Transport cross sections are calculated both
from the experimental and the theoretical differential cross sec-
tions. Calculations of inelastic 11-group cross sections are per-
formed using the continuum model for the compound nucleus in
the region ahove 1.4 MceV and assuming flve excitation levels be-
low 1 MeV. Between 1.0 and 1.4 MeV, the cross-sections are ob-

. tained by taking a mean value between the results from the con-
tinuous and the discrete level theory. (auth)
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(ANI, 7320, {sp 16-21§" ¥15510N CROSS-SECTION MEA-

SUREMENTS OF 1Py, 18y, 1y, AND 21pu IN THE ENERGY
RANGE FROM 1 TO 25 keV, Jamea, G. D. {(Atom!o Energy Re-
:urcb Establishment, Harwell (England)). '

18381

LT =

Fission crosa-scction measurements have heen ecarried out, by
time-of-flight experiment, over the energy range from } oV to
25 keV for the nuclides 231, 235U, 2%y, and 2'Pu. The data ob-
tained from 1 keV to 25 keéV are presented and comparcd with ex-
lstln;z dnta. It is shown that in this cnergy range-the avallable data
for 235U are In good agreement and that the data for 1My and MPpu.
agreo fatrly well. A Hst of 19 references s lncludc.d. !quth)

33953 (AAEC/E-168) A STUDY OF THE EFFECTIVE
RESONANCE INTEGRAL AND DOPPLER COEFFICIENT OF
My, 27, AND 2°Pu USING THE CODE COMPLEX LUBRA,
Keane, A,; Kletzmayr, E. (Australian Atomic Energy Commis-
sion Research Establishment, Lucas Helghts). Dec, 19G6.

34p. Dep. .

The effective resonunce integral and Doppler coefficient of MU,
227}, and 9P were studied in detail using the LUBRA complex of
codes. Some earlicr rosults were used for compirison to verify
the validity of the LUBRA results. Discrepancics were explained,
and confidence can be placed in the results given by the LUBRA
codes. (auth)

40432 . “(WASH-1074) REPORTS TO THE AEC NUCLEAR
CROSS SECTIONS ADVISORY GROUP MEETING, HELD AT
BROOKHAVEN, NEW YORK, APRIL 13-14, 1967. Motz, H, T,
(comp.) (European-American Nuclear Dats Committee), Con- .
tract W-7405-eng-36, 153p. (EANDC(US)-99U; INDC(US)-9U).
-Dep, CFSTI, '

. UHANIUM-238— nedtron capture at 0.04 to 1 90 keV, radlative
widths (ot

o e @
URANIUM-238 — neutron fisslon cross section at 1 to 23 MeV
URANIUM-235~ neutron fls_sion croas secllor_\_a! 2 to 21 MeV

[ v—— S .
25504 (EANDC{E)-74(U)) NEUTRON CRUSS SECTIONS AND
_FISSION PARAMETERS OF %Py, 2! py, AND 2#Pu, Prosdocimi,
‘A. (European Atomic Energy Community, Geel (Belgium), Cen-
dral Nuclear Measurements Blurcau, European-American Nuclear
Data Committer), Aug. 25, 1960. 18p. Dep. '

A.compilation of neutron resonance integrals and parameters,
values for the numbers of prompt neutrons emftted in neutron
and spontaneous fission, and neutron fisdion and total cross sec-
tions is presented for 24°pu, 2 pu, and 22pu. ,(D.C.W.)

- . .- . ’
997 '({1A-1094) BASIC NUCLEAR DATA FOR THE HIGH
PLUTONIUM ISOTOPES. PART 1. CROSS SECTIONS, Scgev,

(Israel Atomic Energy Commission,
Yavne, Soreq Nuclear Research Center), June 1966. 27p.
Dep, mn.

Energy-dependent cross ‘sections of 20py, ¥1py, and 1Py, In
the range from 1 keV to 15 MeV, are constructed from the scant
available experimental data by interpolation, oxtrapolation, geneéral
theoretical arguments and systematics. The constructed cross
séctions are presented {n gl_-nphlcnl form in 14 figures. (auth)
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' 40457 CAPTURE CROSS SECTIONS OF BMNp,  Stu gl
Donald C,; Schmidt, Marcia; Keedy, Curtis R. g\.r ‘;elg::-’ I
tional Lab,, I1l.). Nucl. Sci. Eng., 29: 218-19(Aug, 1967),

Neutron-capture cross sections of 3'Np were measured at
eight neutron energies between 0.15 and 1.5 MeV. The experi-

21525  TOTAL NEUTRON CROSS SECTION OF Mpa, -
Simpson, F, B,; Codding, J. W, Jr. (Phillips Petroleum Co., .
Idaho Falls, Idaho). Nucl, Sci, Eng., 28: 133-8(Apr, 1967).

Transmission measurements on 23Pa were taken with the Ma~-
terials Testing Reactor (MTR) fast chopper. The total cross sec-.
tion was calculated in the energy range from 0.01 to 10,000 eV. mental method was the activation technique in wh

, {ch th

These measurements were made on 700 mg of chemically separated ° target was irradiated with a monoenergguc neutron be:n:lir;w::l
*¥Pa in an oxide form. The protactinium was produced by {rra- ! - analyzed for the product ¥Np by gamma-ray spectrometry. (auth)
diating 280 g of 22Th in the Engineering Test Reactor. The sample . *** )

represeanted approximately 15,000 Ci of activity. The data were
taken with a resolution of 0.08 to 2.0 usec/m. The Brelit-Wigner
resonance parameters were obtained for the resonances below

18 eV. The average parameters give a value of 0.75 X 10™* for the
s-wave neutroh strength function TY/D. Welghting the level spac-
ings inversely as 2J +1 gives the average observed level spacings
per apin state of 1,10 and 1.84 eV. A second-order polynomial
least-squares fit to the o,-v/f data between 0.01 and 0.10 eV gives
a 2200 m/sec total neutron cross section of 55 + 3 b, superseding
a value of §7 b glven previously. The resonance-absorption in-
tegral for neutrons with energies above 0.4 eV was calculated to
be 901 ¢ 45 b, (auth)

12014 (IN-1015) TABULATION OF THE TOTAL NEUTHKON
CRUSS SECTION OF 3y,
J. R. (Idaho Nuclear Corp., Idaho Falls), Dec, 1966. Contract
AT(10-1)-1230, 69p. Dep. mn. CFSTI $3.00 cy, $0.65 mn,

The total neutron cross section of 232U was measured from 0,01
to 10,000 eV using the Mdicrials Testing Reactor (MTR) fast chop-
per. A 2200 meter/sec wtal neutron cross section of 165 & 10
barns was determined. Mululevel parameters ave listed for res-
onances below 30 eV, Results of the analysis indicute that two

fissfon channels are nevded b desc ribe the eapenimental data.
A thulation of the data s given. {(auth)

42621 TOTAL NEUTRON CROSS SECTION OF #?U. Simp-
son, O. D.; Moore, M. S.; Berreth, J, R, (Idaho Nuclear Corp.,
1daho Falls). Nucl, Sci. Eng., 29: 415-22(Sept. 1967).

The neutron total cross section of 2y was measured {rom 0.01
to 10,000 eV using the Materials Testing Reactor (MTR) fast
chopper. A 2200 m/sec total neutron cross section of 163 £ 10 b

" was determined. Multilevel parameters are listed for resonances
below 30 eV. Results of the analysis indicate that two f{ission
channels are needed to describe the experimental data. (auth)

..o <
35457 (AEET-272) SELF-SHIELDED CROSS SECTIONS FOR
THE MAIN FERTILE AND FISSILE NUCLEIL, Singh, R, Shankar;
Desai, G. A. (Atomic Energy Establishment, Trombay (Ind!a)).
1966, 18p. Dep. .
Self-shielded cross-sectiona for %Th, 23%U, 33y, and 3Py which

exhibit resonance behavior In their reaction crors-scetinns with
neuteone a1 neecssary to represent the proper effective vajues In
a multlgroun analysia of reactors and to predict accurately the re-
activity coelficlienta due to the Doppler effect, ete. These were
evalunted from resonance-integral caiculations under the narrow-
resonance approximation using the latest available resonance pa-
rameters at four temperatures (300, 750, 1500, and 2500°K) and at
op (potential acnttnring rrnas roction per abaorber atom) values of

40 and 60 barus for 3 Th and 3N and 126, 200, 300, aod 400 baros

for 35U und 2Py, Tho status of resvnunce parameters for these

elements o alsu digeussed o detall (woth)
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Simpson, O. D.; Muore, M. S.; Berreth,

42636  THE FISSION CROSS SECTIONS OF 2y, 841y, 78y,
"By, BINp, Mpy, Wpy, AND #1Pu RELATIVE TO THAT OF

A%y FOR NEUTRONS IN THE ENERGY RANGE 1 TO 14 MeV,
White, P, H,; Warner, G, P, (Atomic Weapons Research
Establishment, Aldermaston, Eng). J. Nucl, Energy, 21:
671-9(Aug 1967).

The fission cross sections were measured relative to the fis-
8lon cross section of U to an accuracy of approximately 22% at
neutron encrgles of 1.0, 2.25, 5.4, and 14.1 MeV. Combining these
ratios with the known values of the fission cross section of,i“U
leads to fission cross sections having an estimated uncertainty of
£3.5% and which are mostly in agreement with other recent mea-
surements, (auth) (UK)

1968
48423 (RP1-328-133, pp 1-34) NEUTRON CROSS SEC-
TIONS. (Rensselaer Polytechnic Inst,, Troy, N. Y.).

The energy variation of ¥ for Py was mcasured in 4 over-
lapping energy ranges from 0.01 eV to 10 keV; spin assignments
for resonances of 22 to 100 eV were made. The ahsorption and
fission cross sections of ¥'Pu were measured from 0.01 eV to
30 keV; a preliminary evaluation of the neutron capture-to-fission
ratio was made for the energy range from 1 to 30 keV. Simulta~
neous capture and transmission measurements were made for
separated Hf {sotopes. Gamma pulse-height spectra from cxperi-
ments with the 1.25-m liquid scintillation capture detector are
presented for MAu and %W, The angular distributions of neu-
trons scattered from resonances in Al were measured {n order to
determine the feasibility of this approach to assigning spins to
1 > 0 resonances, The technique of using the large }iquid scintilla~
tion detector as an anticoincidence mantle was extended to fissile
elements; prelimlnary scattering data for ¥3'Pu are presented.
(D.C.W.)

¢

7892 (DPST—-67-83-10) USAEC-AECL COOPERATIVE
PROGRAM MONTHLY PROGRESS REPORT, OCTOBER 1967.
Rusche, B, C. (Du Pont de Nemours (E.l.) and Co., Aiken,

5. C. Savannah River Lab,). Nov. 30, 1967. Contract AT(07~
2)-1. S5p,

Comparisons of values of n obtained from HAMMER calculations

, for 3%y and 2%U and experimentally obtained values are made.

Physlcs parameters for (1/1) {dn/dT) lattices are tabulated. Ef-
fects of temperature variation are outlined. (M.L.S.)
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42011 (BNL~tr 2135 MEASUREMENT OF THE RADIATIVE
CAPTURE AND FISSIUN CROSS SECTION RATIOS FOR 3%y AND
Py IN THE RESONANCE-NEUTRON ENERGY REGION, Rya-

Lov, Yu, V.; Donssik, So; Chikov, N.; Yaneva, N. Translated by
Stephen Amoretty (Brookhaven National Lab., Upton, N, Y.), from
At. Energ, (USSR), 24: 351-62(1968), 20p. Dep. CFSTI,
Time-of-flight measurements of the neutron fissi N Cross 86ec-
tlons and tho neutron capture-to-figsion ratios of Py and 23U
were made ovor encrgy ranges of 5 eV to 23 keV and of 0.15 eV to
30 keV, respectively. Capture and fission resonance integrals
were obtained from the data. (D.C.W.) .

5811 (EURFNR-400) ENERGY AND TEMPERATURE DE-
PENDENT CAPTURE MEASUREMEN1S BELOW 30 keV SUP-, -
PORTING DOPPLER EFFECT CALCULATIONS. Seufert, H.;
Stegemann, D. (Kernforachungszentrum, Karisruhe (West Ger-
many). Institut fuer Neutrbnenphysik und Reaktortechntk), Oct.
1967, 25p, (EUR-3675e; KFK-631; CONF-671043-10). Dep.
CFSTI. : co .

Work performed under United States—Euratom Fast Reactor
Exchange Program.

From Symposium on Fast Reactor Physics and Related Sufety
Problems, Karlsruhe, Getmany, ,

Energy- and temperature-dependent capture measurements below
30 keV neutron energy were performed in natural uranium, tung- .
aten, and tantalum using the slowing Jown-time spectrometer

~technique. ‘The experimental setup us.d ‘or the experiments con-

sists of a lead block of 1.3-m side length containing two experi-
mental chanfels of 10 x 10 cm? cross section, Into the first
channel the target of a 14-MeV neutron generator is introduced,
whercas the second channel is used for insertion of the heated
samples. Pulses of 14-MeV neutrons having a pulse width of
about 1/usec are used, The neutron cnergy is degraded first by
inelustic collisiony; afterwards only clastic collisivns tuke place
80 that a apcufic rclatiunship holds between mean neutroa cnergy
in thu lead pile and the time after occurrence of the peutron pulse,
Due to this time energy velution, a time anulysis procedure for
the dutector counts is applicd. Because the energy range below
30 keV neutron energy i8 most interesting for Doppler-cffect
investigations the slowing-down-time apectrometer is used to
measure the capture ratios of hot-to-cold samples of natural
uranjum, tungsten, and tantalum, Thin samples were hcated to
diffcrent temperatures for this purpose, and the capture ¥ rays
were detected by propoitional ‘counters. Because hot-to-cold
capture ratios are measurod the knowledge of the ncutron flux
is not m consary; therofore, a direct comparison of calculated
and masul ed temperature-dependent eross scctions Is possible,
A theorcticul analysls of the exporbmental duta for urantum ts
given, {auth) ' : :

Neutron Cross Sections:
3. Wide Ranges In Energy

20572  (LA-DC-9205) RELATIVE FISSION CROSS SECTIONS
OF 3%y, 24y, BINp, AND 35y,  Steln, W, E,; Smith, R, K.; Smith,
H, L. (Los Alamos Scientific Lab., N, Mex.). {1966}, Con-
tract W-7405-eng-36, 12p. (CONF-680307-24), Dep, CFSTI,

From 2nd Conference on Neutron Croass Sections and Tech-
nology, Washington, D, C,

The fission cross-aection ratios MUy, By A%y, and BINp/
%Y were measured with.pulsed, monoenergetic neutrons in the
energy range 1.0 to 5.0 MeV with time-of-flight background dis-
crimination., Vacwim evaporated fisslle deposits (~0.5 mg/cm?)
were placed back to back between two 9.5 cm? surface barrier
detectors. Slow and fast output signals were obtained simulta-
neously from each detector by means of separate electronic sys-
tems, Slow, lincar pulses which exceeded a lower bound set to
reject alpha particles were Identified as fission events. The -
fraction of fragnent pulges below this bias, determined from an
exbrapolation of the pulse-height spectrum, was ~1.2%, Only those
fission events which occurred during and & few nanoseconds after
the neutron burst were recorded. This time interval, determined
by the measured time resolution (1.3 nsec FWHM) and the time
walk of tjie emallest pulses (~2 nsec), was typically 6 nsec. Fis-
sion events inducéd by scattered neutrons which occur at later
times were excluded. Characteristics of this detector system and
preliminary datla were reported earlier. Present results Include
additional ddta on 2WU/B%Y and B'Np/2¥U and new data on U8y,
(auth) .

18283 NEUTRON STRENGTH FUNCTION MEASUREMENTS
IN THE MEDIUM AND HEAVY NUCLEIL. Uttley, C. A.; New- °
stead, C. M.; Diment, K. M. (Atomic Energy Research Estab-
lishment, Harwell, Eng.). pp 165-74 of Nuclear Data for Reso-
tors, Vienna, International Atomic Energy Agency, 1967,

' From IAEA Conference on Nuclear Data, Paris, See STI/
PUB-140(Vol.1); CONF-661014~(Vol.}). R !

Neutron total cross-section measurements were made between
100 eV and L MeV on nuclei necar the mass-100 and mass- 240 P~
wave resonances using the Harwell “‘booster** pulard neutron
source and the 120-m and 300-m apectrometers. The a-wave
atrength function s, and distant level parametor RJ have u’nunlly
been geparately determined at lower energies and the correrpond-
{ng p-wave paramcters arc obtained from a least- squares fit to
‘the higher energy (>10 keV) total crosa gection using the average
collisfon function expression from R-matrix theory. The d-wave

. strength function {s aleo determined using plausible assumptions

on the average parameters of the higher partial waves. The nu-
clet studied are $Nb, ¥Mo, 1¥Mo, 193Rh, 332Th, My, Wy, BIY, and
My, (auth) ~

35295 (TPM-RFR-682) Py EVALUATIONS., Wallin,
'Marte (Aktiebolaget Atomenergi, {Studsvik] (Sweden)). Dec. T,
1967. 11p, Dep, .
The updating of the Speng library for 3Py to reflect recent
measurements and evaluations of the cross scctions and reso-
nance parameters for 3Py is discussed. (D.C.W'.)
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29986 (ORNL-TM-2140) MEASUREMENT OF THE NZU~
TRON FISSION AND CAPTURE CROSS SECTIONS FOR 23U IN
THE ENERGY REGION 0,4 TO 2000 eV, Weston, L, W.; Gwin,
R,; deSaussure, G. (Oak Ridge'National Lab,, Tenn.); Fullwood,
R, R.; Hockenbhury, R, W, (Rensselaer Polytechnic Inst., Troy,
N. Y.). Apr, 8, 1968, Contracts W-7405-eng-26; AT(30-3)-
328, 64p. Dep., CFSTI. .

The neutron capture cross section and fisslon cross section for
33y were mensured simultaneously in the neutron energy range
0.4 to 2000 V. A pulsed and collimated neutron beam was passed
through a 22U fission chamber placed at the center of a large liquid
scintiliator. Capture and figsion events in the 233U chamber were
detected in the scintiilator by means of their prompt gamma rays.
Coincident signals from the fission chamber and liquid scintillator
distinguished fission from capture events. Comparisons with pre-
viously published data, using similar and different methods, are
given. (auth)

48558 MEASUREMENT OF THE NEUTRON FISSION AND
CAPTURE CROSS SECTIONS FOR 33y IN THE ENERGY REGION.
0.4 TO 2000 eV, Weston, L. W. (Oak Ridge National Lab,, '
Tenn.); Gwin, R,; deSaussure, G.; Fullwood, R, R.; Hockenhury,
R. W. Nucl, Sci. Eng., 34: 1-12(Oct. 1968).

The neutron capture cross section and figsion cross scction
for U were measured simultancously in the neutron energy range
0.4 to 2000 eV, A pulsed and collimated neutron beam was passed
through a 333U figsion chamber placed at the center of a large
tiquid scintillator. Capture and fission events in the 23U chamber
were detected in the scintfilator by means of their prompt gamma
rays. Coincident signals from the fission chamber and liquid
scintillator distinguished {ission from capture events. Compar-
tsons with previraly published data, using similar and different
methods, are given. (auth) '

3710 NEUTRON TOTAL AND ABSORPTION CROSS SEC-
TIONS OF 2%Pu, Young, T, E. (Idaho Nuclear Corp., Idaho
Falls); Simpson, F. B,; Berreth, J. R,; Coops, M, S, Nucl, écl. .
Eng.,, 30: 355-61(1967), '

The neutron total cross section of 2¥Pu was measured from 0.008
to 6500 ¢V, Thesec data give single-level Brejt-Wigner parameters
for resonances below 200 eV. The ohserved total cross section at
2200 m/sec is 588 b. A value of 532 b was calculated for the effec-
tive (equivalent 1/v) thermal absorption crogs section. Parameters
of individual resonances below 200 eV and average parameters at

: higher energies give a resonance absorption integral.of 164 + 15 b,
and a value of (1.10 + 0.20) x 10~¢ fer the s-wave neutron strength
function (T9/D). (auth)

37341 (IN-1132) NEUTRON TOTAL AND ABSORPTION
CROSS SECTIONS OF 2Py, Young, T. E.; Reeder, S. D. (Idaho
Nuclear Corp,, Idaho Falls), June 1968, Contract AT(10-1)+
1230, 85p. Dep. CFSTI, ’ ' .

The total neutron cross section of 2?Pu was measured from
0.008 to 8000 eV using PuC, powder samples in the Materials '
Testing Reactor (MTR) fast chopper. The data were analyzed to
give the thermal absorption cross section and resonance param-~
eters helow 180 eV. The ohserved total neutron cross section
at 0.0253 eV {8 39 + 1 b, and the effective (equivalent 1/v) thermal
absorption crosa section derived from the measurement is 22 + ..
2b. Parameters of individual resonances below 180 eV and average
parameters. at higher energies give a resonance absorption inte-
‘gral of 1090 + 60 b and a neutron s-wave strength function (F%/D)
of (0.85 £ 0.1M10"4eV)™¥. (auth)
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35650 MEASUREMENT OF THE EFFECTIVE CAPTURE-TO-
FISSION RATIO IN #3%Py AND 333U IN TWO DIFFERENT FAST KE-
ACTOR SPECTRA, Andersaon, T, L.; Hellstrand, E.; Hakansson,
R,; Bajbor, Z. (AB Atomenergi, Studsvik, Sweden), pp 171-83 of
Fast Reactor Physics. Vol, I, Vienna, International Atomic
Energy Agency, 1968,

From Symposium-on Fast Reactor Physica snd Related Safety
Problems, Karlsruhe, Germany, See STI/PUB-165(Vul.2);
CONF-671043—(Vol.2).

tntepral values of o for 23U and 2Py have been deduced from

experiments n two differént corea (median *YU {lasion encrgy
50 and 180 keV', respectively) (n the FRO reactor. 'The method of
meagurement {e the same as that used for instance at ZEBRA,
The experiment includes reactivity measurements of the sample .
material and of n standard, 9B, as well as an absclute determina-
tion of the fisaion rate in “*Pu and 25U and the capture rate in ¥B,
The cxperimental o values agree well with the calculated ones for
the hard spectrum core measurements, both for 25U and ?Pu.

* The measured value for 7*Pu in the soft cqore is slightly higher

than the calculated one. The discrepancy for 35U is large and
hitherto unexplained. (auth) .

33086 (ANL~-7310, pp 431-511) REACTOR COMPUTATIOM
METHODS AND THEORY. (Argonne National Lab,, Iil.).

URANIUM— neutron eross sections for, crvatalline oHects oo
Doppler -brondened; resonance integrals for, crystailine ef-
fecta m (M.L.S.) :

50605 ANALYSIS IN TERMS OF A GENERALIZED OPTICAL
MODEL, OF THE CROSS SECTION OF #%J IN THE ENERGY
INTERVAL (0.05 TO 15) MeV, Baldoni, Bruna; Saruis, Anna
Maria (CNEN, Bologna). pp 741-50 of Fisica del Reattore,
Rome, Consiglio Nazionale delle Ricerche, 1966. (In Italian).
. From Conference on Physics of Reactors, Milan. See CONF-
69. :
‘Use of a generalized optical model for analysis of the 332U cross
scction ta described, Differential cross sections are shown for
E = 0,650 McV, 1.1 MeV, 2,5 MeV, 4.1 MeV, 7.0 MeV, and 14.1
MeV, The equationr used for the analysis are given, Total and
differential inclantic cross sections are shown, Behavior of the
Legendre polynomial expansion coefficient 18 determined as a
function of cnergy. (M.L.S.)

35542 INACCURACIES IN THE CHARACTERISTIC PARAM-
ETFERS OF A FAST POWER REACTOR DUE TO THE PREVAIL-
ING UNCERTAINTIES IN THE. BASIC NEUTRON DATA., THEIR
EVALUATION AND THE EXTENT TO WHICH THEY CAN BE RE~
DUCED BY CRITICAL EXPERIMENTS, Barre, J. Y.; Ravier, f
(CEA, Cadarache, France). pp 205-23 of Fast Reactor Physica,
Vol, I. Vienna, International Atomic Energy Agency, 1968. (n

"Fronch).

From Symposium on Fast Reacm}' Physics and Related Safety
‘Problem3, Karlsruhe, Germany. See STI/PUB-165(Vol.1);

. CONF-671043-(Vol.1).

The fnaccuracics ih the characteristic parameters of a fast
reactor due to uncertaintics in the basic nrutron data, using a .
generalized perturbation method are described. The results of °
critical experiments to improve the accuracy of the calculated

sclves are presented, (auth) -

. forecasts and thereby possibly improve the cross sections them-~
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50598 (LA-3527) NEUTRON CROSS SECTIONS FOR 23y
AND 2%y IN THE ENERGY RANGE 1 keV TO 14 MeV, Berlijn,
J.-J. H,; Hunter, R, E.; Cremer, C, C. (Los Alamos Scientific
Lab,, N, Mex,). Aug. 1968, Contract W-7405-eng-36, 33p.
Dep. CFSTI.

Recommended cross sections for P and 2*U are presented.
Comparisons of calculated and experimental values of integral
systems were,used as a guide in choosing the fits to microscopic

. cross-scction data, (auth) . :

353313 MFEASURING THE RELATIVE INTENSITY OF FISSION

REACTIONS., Bondarenko, V, V,; Bushuev, A, V,; Voropaev, A, 1.3

Zinov'ev, V, P.; Ukraintsev, F, I.; Yurova, L, N. At, Energ, .
" (USSR), 24 82-4(Jan, 1968), (In Ruasian),
In ottaining 1ntormauop on the space-energy distribution of

neutrons in a reactor, the distributions of {issioa intensities of
diffe rent {sotopes are measured gt various points with fission
chambers or by an activation method. A series of measurements
were made on a fast neutron assembly containing rods filled with
enriched uranium, Small fission chambers (8 mm in diameter
and 40 mm In height), and nitural and 90% uranium foils were
used in the measurements, The {iasion product activity in the
foils was measurements, The fissfon product activity in the fofls
was measurcd on a Nal{Tl) counter. An analysis of the experi-
meatal results showed that inhomogeneities due to the heteroge-
neity of the lattice were observed ‘in the space-cnergy diatribution
of neutrons, The neutroa spectra in the channels and in the
spaces between the channels differed,considerably!. The hetero-
genelty of the system had an effect on the 28U f{ission reaction,
but not on the T3V flasion reaction. Both the {lssion chamuer and
foil activation muthods were {rece of systematic errors as shown
by cxperiments {n a homogeneous region. (TTT)

18053 INTEGRAL AND DIFFERENTIAL CROSS SECTIONS
OF A2Th FISSION BY NEUTRONS. Ermagambetov, S, B,;
Smirenkina, L. D,; Smirenkin, G. N, 18p. . (In Russian).
.(CONF-661014-51), DTIE, !

Frum IAEA Conference on Nuclear Data, Paris.

The energy dependence of the fission cross sectlon gy(E,) usually
shows a complex structure in odd fissionable nuclei near the
threshold. Characteristics of the Lower fission channels can be
derived by comparing the vbsorved fission cross sectiop oy and the
angular distributions of the Hesion products with the theoreticil
values. Then the charactertstics of the lower fission channels are
selected in such a way us to obtaln agreement between the calcu-
lated s8nd experimental values. Such an analysis led o the follow-
ing succession of lower channels of the transitory 3%Th nucleus,
which were excited ia the ¥ Th (n, reactlon by ncutrons having an
enorgy Es < 1.8 MeV: %%, %7, and ¥2*. The new channels with
K = 7 explain the Inflexion of g in the region of neutron energy
E, 7 1.1 MeV, (TTT) .
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18250 RECOMMENDED VALUES FOR THE NUMBER OF
NEUTRONS PER FISSION. Fillmore, F, L, (Atomic Interna-
tional, Canoga Park, Calif,). J. Nucl, Energy, 22: 79-97(Feb,
19€8). ¢
The availalle experimental data for the value of v for fissile

| and fertlle 1sutopen are reviewed. The absolute detoermination
of v for ¥2Cf {u discussed, since this provides the standard for
normalizing the other values. Basced on welghted averages of the
experimental datn, recommended 2200 m/scc values are pre-
sented for 20U, 23U, Bpu and HPu. The avallable data rolating
the dependence of ¥ on {ncident ncutrun energy are tabulated, and

- straightline {its to the data are made by the method of least
squares. These results are of direct value in reactor calculattons
and the related evaluation of nuclear cross sections. Although
there are instances where the data indicata structure of a more
complicated nature, no attempt is made to analyze these situations.
For practical purposes, a reasonably satisfactory fit to the data
can be made with not more than two straight llgel. (auth) (UK)

33014 THE HIGH-ENERGY INELASTIC SCATTERING AND
THE EARLY NEUTRON DECAY IN 2y ASSEMBLIES, Gozani,

'Tsahl; d’Oultremont, P, (Gulf General Atomic Inc., San Diegu, .
‘Calif,). Trans, Amer, Nucl. Soc., 11: 292-3(June 1968).
From 14th Annual Meeting of the American Nuclear Soclely,
Toronto, Seo CONF-680601,

o . 1
- 50599 .(LA-3528) NEUTRON CROSS.SECTIONS FOR ¥ Py
AND 2°py I[N THE ENERGY RANGE 1 keV TO 14 MeV, Hunter,
R, E.; Berlijn, J.-J, H.; Cremer, C. C. (Los Alamos Scientific
Lab,, N, Mex.). July 1968, Contraot W-7405-eng-36. 27p.
Dep. CFSTI. ’

Recommended croas sections for ¥?Pu and 29pu are presented.
Comparisons of calculated and experimental values of integral
systems were used as a guide in choosing the {ita to microscopic
cross-gection data. (auth)

' 32597 RESONANCE PARAMETERS OF #%pu, PARTI.

- NEUTRON WIDTHS, Kolar, W.; Boeckhoff, K. H. (EURATOM,
Geel, Belg,), J, Nucl, Energy, 22: 293-315(May 1968),

The neutron total cross section of 2Pu was measured with high

: regolution in the energy range 20 eV to 5.7 keV. Up to this energy,
264 resonances were tetected and analyzed with respect to I, using
the area program of Atta and Harvey. For 32 resonances between
38 and 820 ¢V, the full sot of resonange parameters E;, Uqand I'y
could be evaluated by combining the results of the transmission ex-
periment with thase of the capture experiment described in Part 11,
For the 102 resonances up o 1500 ¢V, & mean level spacing of (O =
14.7 ¢+ 0.8 eV was obtaincd. On the assumption that all resonances
in that range ara of the s-type, the atrength function yiolds Sy =
1.05 ¢ 0.16 x 10" 4, (auth)
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37373 ABSOLUTE RADIATIVE CAPTURE CROSS SECTION
FOR FAST NEUTRONS IN 2%, Menlove, H. O.; Poenitz, W, P,
(Kernforschungszentrum, Karlsruhe, Ger.). Nucl, Sci, Eng., 33:
24-30(1968), .

The capture cross section of 23U was mensured ahsaolutely at
a neutron energy of 30 keV using kinematically collimated neu-
trons {rom the 'Li(p.n)'Be reaction near threshold. Activation
techniques were used to determine both the number of capture
events and the number of neutrons that occurred during the ir-
radiation. The result of the 2%U capture cross section measure-
ment is 479 + 14 mb at 30 keV. In addition, the shape of the 33U
capture cross section was measured for noutron energies from
25 to 500 keV using neutrons from the 'Li(p,n)?Be reaction. The
capture reactions in the 238U target were detected using a large
liquid scintiliator tank and time-of-flight techniques. The relative
neutron flux was meagured using a flat response neutron detector,
The crogs-gection shape measurement was normalized to the
present absolute measurement at 30 keV. The pregent measure-
ment was compared with several measured values, theoretical
calculations, and compiled values of the 28U capture c108s sec-
tion as given by other authors. (auth)

32620 HATIOS OF FAST NEUTRON FISSION CROSS SEC-
TIONS OF ¥y, 2y, AND ¥pu, Nesterov, V. G.; Smirenkin,
G\ N. At Energ, (USSR), 24: 185-7(Feb, 1968), (In Russlan).

Relative fission cross sections of ¢;/a (239 to 2%U) and of
0g/05 (¥Pu to °U) were determined over a neutron energy E
of 0.3 to 2.5 MeV at a relative accuracy,of 1 to 2'% by measuring
the number of fissions in a douhle fonization chamber contain-
ing layers of the isotopes which were to be compared, Since the
fission cross section for the 2U isotope 18 well known with a high
'accuracy of 2.5 to 3% at higher neutron energles, it becomes pos-~
sible to derive more accurato data on the cross sections of 233U
and *¥Pu. The results were compared with the data compiled by
Davey, and it was found that the two sets of data were in good
agreement at E, < 0.7 MeV, but deviated from each other by 7 to
10% at higher values of E,. The results are in good agreement
with the data of Lamphere. (TTT)
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39651 INVESTIGATION OF SPACE-DEPENDENT FAST FIS-
SION RATIOS AND MEASUREMENTS OF FISSION-FRAGM ENT RE-
COIL RANGES IN ALUMINUM. Osias, David Justin, Ithaca, °
N, Y., Cornell ‘Univ., 1967,
Thestis, ’
Space-dependent valurs of 8,5 (33U to 25U fission ratio) are
measured in two cores of the 2.1% enriched U0,, light water
moderated critical facility at Cornell Unlversity. Measurements
arc alao made {n an isolated 0.600-1In.-diameter fuel rod in a
purely thermal flux. Heterogencous finite lattice calculations
are made with different cross section scts to investigate cross
section uncertainties, The 2¥U croas seotions recommended by
the Atomic Weapons Reacarch Establishment produce agreement
of the calculations with the measurement of 628 1n a single fuel
rod (625 = 0.0150 + .0003), and because 0ot has little effect on
this calculated value, the agreement indicates an integral accu-
racy for yg of about 2%, which is the accuracy of the isolated rod
experiment. For the finite lattice calculations, the core region
is taken to be a homogenized cylinder with the 8pace-dependent
fast flux at each qf 30 energy points approximated by a fourth-
order even polynomial,iusing the neutron transport method of
K. B. Cady and M. Clark, Jr. Two formulas for correcting
anigotroptc scattering result in high and low limits for 023. Fn-
ergy~-dependent disadvantage factors for the 30 energy ponints,
used for obtaining homogenized cross sections, are obtained from
a multi-energy escape probability calculations for the Infinite lat-
tice cell. The calcidlated intensive (infinite lattice) valuer of 8,4
arc substantially higher (about 15% to 20'%) than the extensive
values calculated for the finite lattices, showing a significant
leakage effcct. The two experimental points for the 1.5/1 cure
suggest that the'average o4 rccommended by AWRE is accurate
to ahout 2%. For the 3/1 core, the theory and experiment (about
1% experimental error) show a small unexplained discrepancy.
The assumed uncertainty of 044, and other cross sections (ob-
tained by subjectively surveying experimental data for cross
sectlons) I8 not large esough to account for the 3 to 4% discrep-
ancy. The experimental data are obtatned by. using a lithium-
drifted germanium detector to measure the activities of the 1.6-
MeV ¥0La photopeak in highly depleted (23 ppM 35U) and in 2.1%
enriched UO, wafcrs, The precislon of this method is believed
to be better than that obtained from threshold amma-ray counting, -
partly because no measurement with a double fission chamber of
the time-dependent ratio of 2%y to 2%y fission product activities
is needed. There is, however, a systematic uncertainty of about .
£2% in the “0La yleld from flssion of 28U, and this 2% must be
added to the standard errors quoted here for the 6,3 measurements,
A study 18 made of the gross fission product gamma-ray spectrum
to discover any hetter means of measuting fission events. None

147pﬂ

18 found, but it 18 discovered that gamma-ray 8pectra {rom the

germanium detector can be used for quantitative measurements
of many fission products with no chemtical scparations. A tech-
nique for computerized cvaluation of complex gamma-ray spectra
is developed. By using the computer program to analyze the spec-

"tra obtained with the germanium detector, measurements are

made of the mean recofl ranges in aluminum of 19 high yield
figslon fragments from thermal fission of 235U, Ranges are cal-
culated from the relative numbers of fisslon fragments stopping
in each of four aluminum catcher folls (1.204 mg,ecm?) placed

next to a thin film of 23U, Precision varies from 0.2 to 1.5%,

with most méasurements having standard deviations between

0.3 and 0.R%,. Previous experimenters report comparable accu-
racy. However, the preacnt experiment {nvolves less offort, and
provides ranges for muny atomic masses which had not been mea-
sured previously. (Diss. Absir))
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18106 NEUTRON CROSS~SECTION EVALUATIONS: PAST,
PRESENT, AND FUTURE. Parker,K, (Atomic Weapons Re-
search Establishment, Aldermaston, Eng.); Goldman, D, T;
Whallin, L. -pp 293-307 of Nuclear Data for Reactors. Vienna,
International Atomic Energy Agency, 1967, ’

From IAEA Conference on Nuclear Data, Paris, See ST1/
PUB-140(V0l.2); CONF-661014—(Vol.2), ,

The need and requirements for cross-section evaluations is dis-
cuased; and the evaluations that wetre available on June 1, 1968,
are reviewed, (D.C.W.)

3687 (EURFNR-404) SOME NEW MEASUREMENTS AND
RENORMALIZATIONS OF NEUTRON CAPTURE CROSS SECTION
DATA IN THE keV ENERGY RANGE. Poenitz, W, P,; Kompe, D.;
Mentove, H. 0.; Beckurts, K. H. (Kernforschungszentrum,

Karlaruhe (West Germany). Institut fuer Angewandte Kernphysik). -
Oct. 1967, 14p. (EUR-3679e; KFK—635; CONF-671043-9), Dep."
CFSTI. .

Work performed under United States-Euratom Fast Reactor
Exchange Program.

From Symposium on Fast Reactor Physics and Related Safety
Problems, Karlgruhe, Germany.

The absolute ncutron capture cross section of Au was measured
for ncutron energles of 25 to 500 keV to an accuracy of ahout +5%.
Absolute normalization of the relative crosa-section curve was
performed at a peutron energy of 30 keV. The capture cross sec-
tion of 2%U was measured over the same energy range. The cap-
ture cross sections, relative to Au, of a number of medlum-weight °
and heavy nuclldes were measured, using a time-of-flight method
and a large liquid scintillator tank, in the energy range from 10 to
150 keV. Evaluated data are presented for Cs, Hf, Mo, Nb, Re, Ta,
and W, The implications of the new data for fast reactor calcula-
tions were studied. (D.C.W.)
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42610 {IN-1060)

. v - Ty -
ETA RATIOS OF #Mpu AND 3py RELA-
TIVE TO ¥y

Fast, E,; Aber, E. F, (Idaho Nuclear Corp.,
1daho Falls), Aug, 1967, Contract AT(10-1)-1230, 42p,
Dep, CFSTI, : .

The ratlos of the neutron reproduction constants n(Pu-239)/
n(1-225) and n(Pu-241)/n(U-235) were determined from reac- |
tivity measurements in ARMF+I and ARMF -1, Results for 2200
mscc and Maxwellian average values are given. (auth)

38320  MEASUREMENT OF 2%U ALPHA IN AN INTERMEDI-
ATE-ENERGY NEUTRON SPECTRUM, Fox, W. N.; Kinchin,

G. H.; Sanders, J. E. '(United Kingdom Atomic Energy Authority,

Winftith, Eng.), Trans, Amer, Nucl, Soc., 10: 231(June 1967).
From 13th Annual Meeting of the American Nuclear Society,
San Diego, Calif., June 11-15, 1967, See CONI-:-G_’?0602.

42616 (WAPD-TM-625) MEASUREMENT OF CHANGE IN
a AND FISSION RATE WITH TEMPERATURE FOR %y (LWB-
LSBR DEVELOPMENT PROGRAM). Green, L. (Bettis Atomic
Power Lab., Pittsburgh, Pa.). Aug. 1967. Contract AT(11-1)-
Gen-14. 21p. Dep. CFSTI. \

The Doppler effect of an enriched (93.2%) UO, target in 2 1/E
incident neutron spectrum was investigated in a beam geometry.
‘The fission and capture rates of the target, enclosed in a quartz
glass furmace, were followed by means ¢f two scintillation count 'rl
operating a crossover-pickoff coincidence system, Analysis:-of
time data yields change in @, the capture to {isslon ratio, and in
the fission integral, as a funcﬁon of temperature. A single target
0.090-inch thick was studied in the range from room temperature
to 800°C. Experimental conclusions obtgined were the capture to
fission ratlo, a, increased with temperature, and within a 2%
uncertainty no change was observed in the fission rate over the
temperature interval studied. Monte Carlo calculations using
recent resonance data were performed for the conditions of the
experiment and agreement was obtalned with these conclusions.
(auth)
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4434 (IDO-14678) BURNUP DETERMINATION OF NU-
CLEAR FUELS, - Project Report for the Quarter January 1—
March 31, 1966, Maeck, William J.; Lisman, Frederick L.;
Rein, James E, (eds.)’ (Phillips Petroleum Co., Idaho Falls,
idahn, Atomic Energy Div,). Oct, 1966, Contract AT(10-1)-
205. 23p. Dep, mn, CFSTI $3.00 cy, $0.65 mn, :

Meagurements were made of the a (capture-to-fission ratio)
for U-233 and U-235. Two capsules containing a known amount
of highly enriched U-235 and four capsules containing a known'
amount of highly enriched U-233 were irradiated in the MTR and
subsequently analyzed for total and isotoplc uran|um concentra-
tlon Based on these data, tentative effective & values (at a Cd

tio for Co = J5) and the computed 2200 m/sec values are:

0.0997 + 0.00}5 and 0.0984 + 0,0016 for U-233, and 0.1768 + 0.0015
.0015 for U-235, respectively. (auth)

46952 ATOM RATIOS AND EFFECTIVE CROSS-SECTION
RATIOS IN HIGHLY DEPLETED PLUTONIUM~-ALUMINUM
ALLOY FUEL. Reardon, W, A.; Christensen, D, E. (Paclific
Northwest Lab., Richland, Wash,). Contract AT(45-1)-1830.
Nucl. Sci, Eng., 30: 222-32(1967), (BNWL-SA-558),

The graded exposure of 4 Pu~Al alloy, 19-rod clustercd fuel
elements, and the subsequent destructive sampling of the clements
have provided experimental data showing the varfation of I'u iso-
topes with irradiation, Irradiations were conducted in the heavy-
water-imoderated and -cooled Plutonium Recycele ‘Test Reactor,
Using *¥Cs as a fission indicdtor, the depletion of the inutiul Pu to
50.4 + 1.1% is determpined. Reactor effective cross-scection ratios
for the Pu isotopes are derived from the data, and results show

‘thut the cupture-to-fission cross- seuton ratwo for 2¥pPule’®) is

0.426 £ 0.019. {auth)
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12248 DIRECT DETERMINATION OF 33U CAPTURE-TO-

FISSION RATIO IN A ZERO-POWER REACTOR., Redman, W. C.;

Bretscher, M.'M. (Argonne National Lab,, N1,). Nucl, Sci. Eng.,

27; 34-44(Jan. 1967). ’ '
An experimental method for the determination of the spectral ¢

average of the capture-to-fission ratio a for materials inserted

. in a low-flux reactor i8 described. The procedure involves a com~
parison of reactor response to oscillated samples of a fissile
material, an absorber, and a spontaneous fission neutron source,
plus an experimental determination of fisslon rate for the fissile
material and capture rate for the absorber. In addition, it is nec~ -
essary that the neutron source be calibrated. These experimental
results, combined with a knowledge of the number of neutrons per
fission for the fissile material, yleld a value of the quantity 1 + @,
This method has been tesated in Hi-C Core' 10, a critical assembly
of 3%~enriched-UO, fuel pins, moderated and reflected by light
water, in a lattice spacing which yields a H-to-2¥%U atom satio of
2:91. The oscillator and absolute counting data yield a value of
0.217 for the central capture-to-fission ratio of Sy, with a
standard deviation of £0.015. This agrees well with values de-
rived from a combination of measured U fission cadmfum
ratios and calculated thermal and epithermal values for a. (auth)

40420 (AEEW-R-526) MEASUREMENTS AND CALCULA-
TIONS OF RATIOS OF EFFECTIVE FISSION CROSS SECTIONS IN
THE ZERO-POWER FAST REACTOR, ZEBRA, Stevenson, J, M.;'

,Broomfield, A, M. (Atomio Energy Establishment, Winfrith (En-
gland)). June 1967, 22p, Dep. CFSTI. UK 44, 0d.

, The comparison of mcasured and calculated central fission
ratios provides a uscful method for checking the accuracy of
calculated spectra and fisdion cross-section data. A set of
parallel plate fission chambers was specially made for Zebra,

The design was based on that of Kirn’s chambers used by the
ZPR-1II group at ANL, Idaho, and incorporated a number of im-
provements. In particular, the'wall thickness was reduced to
reduce the degradation of the spectrum, The fissile coatings in

the earlier chambers were prepared by a painting technique
and those {n the later chambers by an electradeposition method,
The mass deposited was determined by low geometry a-assay.

The construction of the chambers and the method of calibration
and use are described. Central fission ratios in 8ix Zcbra cores
measured to an accuracy of 1 to 3% are compared with values
computed using the FD2 data set and the CRAM or SCRAMBLE
multigroup diffusion theory programs. This comparison sug- - .
gests that the.calculations give too few neutrons at high energies.
There {8 also evidence tbat some of the fission cross-section
'da!n used in the FD2 set {8 in error. (auth)

38305 SIMULTANEQUS MEASHREMENTS OF THE YU
FISSION AND CAPTURE CRROSS SEC FIONS,  Weston, L. W,
{Oak Ridge National Lab,, Tenn.}; Gwin, RR,; do Sauswvure, G.;
Ingle, R, W,; Fullwood, R. R.; Hockenbury, R, W. Trans. Amer.
Nucl, Soc,, 10: 220-1(June 1967). : .

From 13th Annual Meeting of the American Nuclear Society,
San Diego, Calif,, June 11-15, 1967, See CONF-670602,
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35650  MEASUREMENT OF THE EFFECTIVE CAPTUREATO-

FISSION RATIO IN 3Py AND U IN TWO DlFFl-;RF.N!‘ FAST RE-~
ACTOR SPECTRA, Andersson, T. L.; Hellatrand, E.; Hakansson,
R.; Bajbor, Z. (AB Atomenergi, Studsvik, Sweden). pp 171-85 of
Fast Heactor Physics. Vol. II, Vienna, Intornational Atomio
Energy Agoncy, 1968, i
From Symposium on Fast Resotor Physics and Related Safoty
Problems, Karleruhe, Germany. See STL/PUB~185(Vol.2)1

' CONF-871043-{Vol.3). .

hitherto unexplatned. (auth)

Integral values of a for P50 and #1Pu have been deduced from e
experiments in two different cores (medlian 23U fission energy
§0 and 180 keV, respectively) in the FRO reactor. The method of
menasurement is the same as that used for inatance at ZEBRA, *
The experiment includes reactivity measurements of the sample
material and of a standard, B, as well as an absclute determina-
tion of the fisslon rate in 3*Pu and 35U and the capture rate in 1B,
The experimental a values agree well with the calculated ones for
the hard spectrum core measurements, both for 23U and 3'Pu,
The measured value for ?¥Pu in the soft core I8 slightly higher
than the calculated one. The discrepancy for U is large and

<o - .

63454 (BNWL~828) PLUTONIUM UTILIZATION PRO-
GRAM. Technical Activities Quarterly Report, March-May 1968,
(Battelle-Northwest, Richland, Wash. Picific Northwest Lab.).
Sept. 1968. 67p. Dep. CFSTL

" CRITICALITY STUDIES~— measurements of critical number of

aluminum ~plutonjum fuel rods in water moderator, effect of
-lattice pitch and boron concentration on; microscopic lattice
parameter measurements on water-moderated plutonfum ox-
ide (Pu0O,) ~uranium oxide (UGQ;) rods; measurements of boron
worth and concentration for cold and xenon-free PRTR Batch
Core :
NEUTRONS—capture-to-fission ratio measurements in plu-
tonlum-239; multiplication factor determination in water-
moderated plutonium oxtde (PuQ,) —uranfum oxide (UQ,)
Iattizes; rcaonance escape prohability determination for
urantum-238
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18298 MEASUREMENT OF THE NEUTRON CAPTURE AND
FISSION CROSS SECTIONS AND OF THEIR RATIO ALPHA FOR
My, Wy, AND ¥pu, de Saussure, G, (Oak Ridge National
Lab., Tenn.); Weston, L. W.; Gwin, R,; Ingle, R, W,; Todd, J, H.;
Hockenbury, R, W.; Fullwood, R. R,; Lottin, A, pp 233-49 of
- Nuclear Data for Reactors. Vienna, International Atomic Ea~ .
ergy Agency, 1967, ' .
From IAEA Conference on Nuclear Data, Paris, See ST1/
PUB-140(Vol,2); CONF-661014-(Vol.2), : :
A technique was developed to measure simultaneously the neu-
tron capture and fiagion crosa scctions of fissile nuclel. Since
the two croas sections are measured simultaneously, errors as-
aoclated with uncertainties in the relative energy resolution and
calibration of the tvvo measurements are eliminated. Measure-
ments of o, and o; for 25U in the neutron energy range of 3.25 to
25 eV have been published. These measurements have now been
extended to cover the range of 1 to 100 eV, and the precision and
encrgy resolution have been greatly improved. The fission cross
scction {a {n good agreement with recent measurements using
difforent techniques. At low energy, where the instrumental res-
olution {8 small compared to the Doppler broadening and where
resonance acattering is unimportant, the directly measured cap-
ture croas section 18 consistent over many of the resonances with
that obtained indirectly by subtracting the fission and potential
scattering from the total cross+section. The capture and ftssion
regonance integrals and their ratio ap;, obtained from our mea-
surements, agree within the uncertainties’ with the direct integral
measurements of these parameters. Further measurements on
25y and 23 over the neutron energy range of 1 eV to a few keV
are now in progress. The limitations of the experimental method -
are discussed, and a detajled comparison of cross sections ob-
tained by different techniques are presented. To compute the
breeding ratio, the Doppler coefficient, and other parameters of
large fast power reactors, it is important to know a, the ratio of
capture-to-fisslon, for the main fissile {sotopea, and particularly
for 2Py, in the keV neutron energy region. Hopkins and Diven
have performed direct measurements of a for 3%, 1%y, and 3pPu
with monoenergetic neutrons at v, 60, and above 178 keV. Buat
tha value of o for 33%Pu varies by more than s factor of two betweep
a0 and 60 keV, and a detatled knowledge of the variation of this
parameter with energy in the keV neutron energy range appears
decirable The application of the time-of-flight technique pormits
extending the dircet measurements of @ to energies where mono-
energetic neutron sources nre not readlly available. Detatled mea-
surements for o for 7?Pu are now in progreas, at few-keV inter-
vate in the range of 10 to 100 keV and at 100-keV intervals in the
range of 1t te A00 keV. The technique has already been used with
11 and the vesults, now published, were found in agreement with
those of Hepkina and Diven In the rawze of overlap. The results for
WPy are compared with those of Hopking and Diven and with values
of o nhtained from dircct measurements of n by Spivak et al. The
factors limitlng the precision of the measurements are discussed
tn some detatl, (auth) :

35288 (BNWL-774) PCTR INTEGRAL MEASUREMENTS OF
Mpy ALPHA (& IN FAST SPECTRA. Lanning, D. D.; Bussel-
man, G. J.; Bennett, C. L.; Newman, D. F.; Bterman, S. R.
{Battelle-Northwest, Richland, Wash. Pacific Northwest Lab.).
Apr. 15, 1968. Contract AT(45-1)-1830. 42p, Dep. CFSTI.

An analveis of the feasibility of integral measurements of @ for .
3*Py {n the Physical Constants Test Reactor (PCTR) as a function

of the carbon-to-uranium ratio in plutonium oxide~uranium oxide- .

carbon mixtures {s summarized. The experiments proposed will
use 8 to 14% PuO, (of low 2#°Pu) in UO, mixed with graphite. 1t is
concluded that integral values of & for 233Py can be measured {n

the PCTR with an uncertainty less than #0.06. (D.C.W.)
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18291 MEASU-REMENTS OF ETA, ALPHA, AND NEU-
TRON CROSS SECTIONS FOR #'Py ON THE HARWELL NEU-
TRON TIME-OF-FLIGHT SPECTROMETER. Patrick, B. H.;

: Schomberg, M, G,; Sowerby, M, G.; Jolly, J, E, (Atomic En-

ergy Research Establishment, Harwell, Eng.). pp 117-27 of
Nuclear Data for Reactors. Vienna, International Atomic En-
ergy Agency, 1967, ’

From IAEA Conference on Nuclear Data, Paris. See ST1/
PUB-140(Vol.2); CONF-661014-(Vol.2).

Eta values and total and fisslon cross sections were measured *
using the Harwell 45-MeV electron linear accclerator neutron
time-of-flight spdctrometer. The 34.9-m flight path, with a reso-
lution of 7.2 ns/m, was used for the energy range 10 eV to 1 keV;
and the 97.5-m flight path, with a resolution of 2.5 ns/m, was used
for the energy range from 50 eV to 30 keV. The experimental
methods employed were similar to those of Brooks et al., in which
the fission ncutron yicld and the transmission of a number of sam-
ples of different thicknessea are measured together with the shape
of the incident neutron apectrum, all the measurements being made
with the same resolution. In the yleld measurements, fast ncutrons
from finaion eventa were detected in llquid reintillatore, and pulse-
ghape diacrimination wne used to reject evente caused by gamma
rays. The tranamisrion measurements were performed with a
Hthium glara acintillator, and a 1/V detector was used to mea-
sure the spectrum. Backgroundea were mcasured using the “'black
resonancer'’ technique. The measurements at 34.9 m were nor-
malized in the region of 10 eV to the eta values obtained by Brooks
et al. and the eta values from the 97.5-ry, measurements were
normalized to the 34.9-m measurements In the region of 50 eV,
The resulta were corrected for multiple acattering in the samples.

Capture cross sections were derived from the total and fission
croan scctions by asdeuming values for the scattering cross sec-
tion. A direct measurement of alpha (the ratio of the capture- to-
flasion cross gcctlong) is in progress over the CNCLRY ramee |0
eV to 30 keV. This will lead to a better estimate of the capture
crnae aections since alpha measurements are not so sucngitive to
the magnitude of the acattering cross section. (auth)

37364 MEASUREMENTS OF 36U AND **pu NEUTRON
CAPTURE-TO-FISSION RATIO FOR RESONANCF, INCIDENT
NEUTRON ENERGIES, Ryabov, Yu, V.; Don-Ssik, So; Chikov,

N.; Yaneva, N,  At, Energ. (USSR), 24: 351-62(Apr. 1968), (in

Russian),

The heutron fiaslon cross sections and capture-to-fisaion ratios
of Py and B5U were measured in the ncutron energy ranges 5 eV
to 23 keV and 0.15 eV to 30 keV, respectively, using the time-of-
flight method. Fission events were registered by delayed coincl-
dence between prompt y-ray pulses and slowed fisslon neutrons.
The counting rate of capture events was determined by the antico-
tncidences. The capture-to-fission ratios and the fission cross
sections are presented as functions of energy. Values of the cap-
‘ture and fisslon resonance integrals are tabulated. (D.C.W.)
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35345 NEW METHOD OF MEASURING ALPHA(E) FOR Py,
Schomberg, M, G.; Sowerhy, M, G,; Evans, F, W, (Atomic Enorgy
Research Egtabiishment, Harwell, Eng.). pp 289-301 of Fast
Reactor Physics. Vol, 1. Vicnna, International Atomic Energy
Agency, 1968, :

From Symposium on Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany. See ST1/PUB-165(Vol.1);
CONF-671043—(Vol.1),

A special liquid scintillator detector has been developed for the
purpose of mcasuring alpha(®) for 3Py in tho energy range 10 oV
to 30 keV uaing the Harwell Linear Accelerator time-of-flight
lpectrometer. Alphn(h) is the ratio of capture to fission cross

scctions as o fun(‘llon of incident neutron energy. The detector
has two outputs, ono responding to gamma-ray interactions and
the other to fast ncutrons., The efficirncy of the detector for
gamma rays is arranged to be proportional to the gamma-ray
energy. This property Is achieved by utilizing an improved
Moxon-Rae design and ensures that the efficiency of the detector
for radintive capture events {a constant {rrespective of the nature
of the gnmma-ray cascade, The fast ncutrons are also detected
in the liquid scintillator and pulse shape discrimination is used
to reject events produced by gamma rays., As a gamma-ray de-.
tector the device 18 sensitive to both radiative capture events
and to the prompt gamma rays produced in fission. However, a
correction for this latter component 18 made using the informa-
tion from the fast neutron output which 18 essentially only senaf-
tive to fisslon events. For each of the time-of-flight timing
channels the ratio of the corrected counts from the gamma de-
tector to the number of fission events detected is equal to K x
alpha(EJ, where K 18 a constant determined by normalization.
The technique of measuring both capture and fission simultane-
ously ensures that incident neutron energy apectrum charges and
resolution effects are unimportant and also reduces the multiple
scattering corrections. The detector system is described and
some of the data obtalned are shown. {auth)

32589 AN INVESTIGATION OF 2Py ALPHA IN THE keV
ENERGY'RANGE THROUGH SOME LATTICE EXPERIMENTS,
Behgal, Bal Ra§; Price, Glenn A,; Windsor, Henry H, (Brook-
haven National Lab,, Upton, N, Y.}, Trans, Amer, Nucl, Soc.,
11: 202-3(June 1968),

From 14th Annual Meeting of the American Nucleu Society,
Toront{7 See CONF-680601.

68

Neutron Cross Sections:
4. Capture-To-Fission Ratios

4501 INSTRUMENTATION TO MEASURE THE RATIO OF
NEP'TRON CAPTURE TO FISSION CROSS SECTIONS AT keV
NEUTRON ENERGIES. Todd, J. H ; Weston, L. W.; Ingle, R. W,
‘(Ouk Ridge National Lab,, Tenn,). Cuutrud W-7405~eng-28.
‘Nucl. Inatrum. Methods, 58: 143-50(Jan. 1968), (OKRNL-IX-3956),
Instrumentation for measurement of « (the tatio of the neutron
* capture vross gectlon to thu fissilon cross seetion) waus deslgnod,
uspembled, und callbrated, and measuremeits were mude for
Iy, B3y, and 23U ut neutron sucrgics from 10w LOU ke, The
. detector consisted of eight photomultiplier tubes located around
the periphery of a 210-gal tank of gadolinium-loaded hguld seintil-
lator. The time resolution of the system was 6.5 < 10™* gec under
operati Jz conditions. The energy resolution at the 2.5-MeV sum
peak of #Co was 35%. Neutron energies were measured by time-
of-flight techniques using a flight path of 1 meter, Fission events
were distinguished from capture events by the detection of ther-
malized fisslon neutrons following the primary events. Measure-
ment of the relative efficlency of the lurge scintillator tunk for
detecting capture and fissfon events was made by simultuncously
compiling the background and foreground pulse-helght spectra for
both the captute and fission events. Typlcal spectra for the neu-
tron time of flight for capture and fission events along with the
i buckground and foreground spectra or both types of events are
, shown. The techpiyues and adjustments used to obtaln the tining
resolution, un the large tunk ary discussed.’ The logie, necossury
for distinguishing flsslon events and the foreground and biackground
pulso-helght spectra assocluted with bul.h types of events ure do-
scribed. (auth) .




V. NEUTRON CROSS SECTIONS

5. Resonances

1967

418 NEUTRON-SPECTROSCOPIC INVESTIGATION OF
SEPARATED SILVER ISOTOPES. Muradyan, G. V.; Adamchuk,

Yu, V. (Kurchatov Inst, of Atomic Enérgy, Moscow), Vienna,
International Atomic inergy Agency, 1966, Preprint No, CN-
23/107, 24p.  (In Russian), (CONF-661014-27). DTIE,

I'rom IAFEA Conference on Nuclear Data, Parls,

The results arve presented of measurements on the radiative
eapture of neutrons in the scparated silver Jsotopes YAg and MAg
in an encrgy range up to 1000 eV, A number of previously unre-
ported levels were found. It {8 shown that the marked discrepancy
between the level-spacing distribution previously reported for Ag
and the Wigner distribution for varfoua superposed level systems
is only apparent. It {8 also shown that there 18 no correlation be-
tween 19Ag and 19%Ag levels within the limits of statistical accuracy
obtained. ‘The values of the strength functions S, for !97Ag and ' ag
are found to be 0.43 x 10~¢ and 0.83 x 10-¢, respectively. This
marked diffcrence in the strength function values of nuclei of al-
most the same atomic weight is not consistent with the optical
model of the nucleus and can prohably he explained on the hypothe-
sis of compound-nucleus formation through three-quasi-particle
interactions. {(auth)

17351 (KFK—152) HIGH RESOLUTION CROSS-SECTION
MFASUPEMENT FOR SOME FAST REACTOR STRUCTURAL
MATERIALS IN THE keV ENERGY RANGE, Rohr, G.; Fried-
land, E.; Nebe, J. (Kernforschungszentrum, Karlsruhe (West
Germany). Institut fuer Angewandte Kernphysik}. Oct. 1966,
14p. (CONF-661014-47), Dep, mn.

From IAEA Conference on Nuclear Data, Paris, France.

Trancmission measurements of the neutron total cross sections
of Fe, 5'Fe, S¥Aln, and ¥V at 20 to 250 keV were made using the
time-r{-flight method. A multilevel analysis of the data for 5Mn
and %'V yielded resonance parameters for these {sotopes, and an
aren analysis of the data on Fe yielded resonance parameters for
®Fe. (D.C.W.)

69

11950 MONTE CARLO CALCULATIONS OF RESONANCE
INTEGRAL OF *®Th, Schgal, Bal Ra} (Brookhaven National
1al,, Upton, N, Y,). Nucl, Sci, Eng,, 27: 95-103(Jan, 1967),
(BNI~16210),

Resonance integral caleulations are done for 32Th infinite
dilute, B39Th metal rod, and PThO, rod systems. Doppler effect
calculations are performed for P2ThO, rod systems for tempera-
tures up to 2000°K. The resolved resonance integral for rod sys-
tems at cach temperature i8 evajuated by Monte Cario calculations

PR . :
and the resonance overlap effect between the two resonances of Th
at 21,78 and 23.45 eV is taken'into account. The unresolved 8-
and p-wave contributions were computed by standard methous.
The data describing the resolved resonance parameters up to

3 keV (I'y = 25.9 MeV) reccommended in BNL-325 (Supplement

No. 2, 19G5) are used in these calculations., The p-wave strength
function in the unresolved energy range is taken to be 1,63 < 1074
(eV)™%. The calculated resonance integrals and Doppler cocffi-
clents are compared with measurements; they are found to be in
excellent agreement with each other. (auth)

50617 AVERAGED RESONANCE NEUTRON CAPTURF IN
GOvD. Allea, B, J.; Bird, J. R, (Australian Atomic Engpgy
Cnmmisston, Lucas Heights). Phys. Lett,, 27B: 494-6(Sept. 16,
196%), . )

The Inlensi.ics of resonance averaged ¥ rays from the capture
of 10- to 60-keV neutrons in gold were measured with a GellLp
detectnr. Transition strengths to final states between 0.2 and 1.2
MeV have strorg El reduced widths and provide evidence for a
significant 4s--p direct component in the capture mechanism.
{auth)
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35346 NEUTRON CAPTURE AND FISSION CROSS-SECTION
DATA IN THE keV ENERGY RANGE, SOME NEW MEASURE-
MENTS AND RENORMALIZATIONS, Beckurts, K. H,; Kompe,
D.; Menlove, H, O,; Poentiz, W, P, (Kernforschungszentrum,
Karlaruhe, Ger.), pp 67-76 of Fast Reactor Physics. Vol, I,
Vicnna, International Atomic Energy Agency, 1968, ‘

From Symposium on Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany, See ST1/PUB-165(Vol.1);
CONF-6'71043-(Vol.1),

Somd new measurcments of capture cross ‘sections were per-
formed using the 3- MeV Karlsruhe pulsed Van de Graaff accelera=
tor. A major effort was undertaken to measure the absolute gold
capture croas section as a function of energy between 25 and 500
keV {n order to estabiish a reliable standard for capture and '
fission cross-section renormalizations. To do this, a well-
collimated pulsed beam of monoenergetic neutrons produced in
a thin lHthium target at 80° to the proton beam direction was used
to irradiate a 0.1-cm thick sample In the center of & large liquid
scintillator which detects the prompt capture ¥ ryys. The rela-
tivo neutron flux was measured with a ¢‘grey neutroa detector’’
which is relatively Inscnsitive to neutron edergy variations in the ’
energy range of these measurements, The gold crosa-section

. shape was normalized at 30 keV to an absolute value fitted from
various recent experiments, By a similar technique, the capture
cross sectlon of YU fa the energy range 25 to 500 keV waa deter-
mined. Furthermore, cross sections of several medium- and
heavy-weight nuclei which may be of some interest to reactor de~.
sign (Nb, Mo, Cs, Hf, Ta, W, Re) were datermined by a time-of-
flight method, uaibg the gold value as 2 standard. The data are
presecnted, and some implications of the new data on reactor cal-
culations are reviewed. (auth) :

48522 (LA-3517) A MULTILEVEL ANALYSIS OF THE ?%u
FISSION CROSS SECTION, Cramer, James D, (Los Alamos
Sclentific Lab,, N. Mex.), Apr. 16, 1968, Contract W-7405-eng-
36. 9p. Dep. CFSTI.

Reeon-ince parameters for the 35U fianion cross section, as
meaasured on the Petrel experiment at the Nevada Test Site, were
determined using a multilevel fitting program based on the Wigner-
Elsenbud R-Matrix theory, (auth) to

63168 (JAERI-1162) ON THE EVALUATION OF #%Pu DATA
IN THE keV AND RESOLVED RESONANCE REGION. Durston,
C. (Atomnic Energy Establishunent, Winfrith (England)); Kat-
suragl, 8. (Japun Atomic Energy Rescarch Inst,, Tokal, Tukai
Rescarch Establishment), June 1968, 10p. Dep.

Thu evaluation for ¥*Pu crossa sections in the keV region is
described. The present evaluation gives a better interpretativn
to buth the o value and the fission cruss sectivn. This evaludtion
confirms the applicability of the chunnel theory of fisston. In
the resolved resonance regions a fit to the cross section is vb--
tained that fs suitable for use with.the GENEX code. Fur users -
convenience, the resonance parameters are Itsted. (auth)

- -
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60834  FISSION COMPONENTS IN 34U RESONANCES,
James, G, D.; Rae, E, R. (Atomic Energy Research Establish-
ment, Harwell, Eng.). Nucl. Phys., A118: 313-20(1968},

The fission cross section of 2¥U was meaaured in the energy
range below 20 koV and shows three regions of strong fission
yiold with essentially no flasion at the intervening energles. In
the first group, which covers the energy range up to 740 eV, all '

+the 20 resonancca known to exist below 370 eV in the total cross
soction have a measurable figsion width with an average ([y) =
0,098 MeV. The second and third groups are centered at 8.33 keV
and 13.9 keV and extend over about 1 keV. The area under the
fisalon cross section curve oyIy is 97.7b - eV for the 29 reso-
nances below 740 eV, §2 b - eV for the group at 8.33 keV and

32 b - eV for the group at 13.9 keV. An analysis of the distribu~
tion of fission widths for the 20 resonances below 370 eV shows
that they fit a x? distribution with v = 1,39 & 0,37 degrees of free-
dom. This evidence for & grouping of sub-threshold fission reso-
nances is similar to that already found {n 2*Pu and ?'Np and ac- -
cording to Weigmann and Lynn {s a result of the existence of the
second minimum in the fissfon potential barrier as predicted by

- Strutinsky. The well depth corresponding to a level density of

7 keV Indicates that'the second minimum lies at 3 MeV above the
ground state of 2%U, (auth) . , .

39637 (RP1-328-123, pp 1-17) NEUTRON CROSS SECTIONS,
{Rensselaer Polytechnic Inst,, Troy, N, Y.).
wo[he everage capture cross sections of W, By, Wy, Wiy, and
W (n the energy range from 1 to 100 keV were dotermined. The
p-wave atrength functions for ¥Fe and ®NI were extracted from
capture data, and the radiative width of the 4.6-keV" remonance In
82N was determined. The total cross section of '*'Pm was de-
termined by tranamission measurements on four "Wpm,0n, aam-
ples over the encrgy range from 0.008 to 200 eV; neutron resn-
nance parameters were obtnined for energies up to 12n e~V
(D.C.W.) .

NEUTRON RADIATIVE CAPTURE IN Mo, Welg-
(Euratom, Geel, Belg,). Nucl, Phys.,

3723
mann, 1 ; Schmid, H.
AlD4  513-24(1967),

Neutron radiative capture in natural Mo was studied in the neu-
tron energy range from 10 eV to 25 keV. An area anzlysis was ap~
plied to part of the observed resonances which ylelds g’y for

small resonances or Iy for large resonances. Above 1 keV neu-

'gmn energy, the observed capture rate was averaged to give the
mean capturs cross section which {s in good agreement with
earlier measurements. (auth)
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38318 CRYSTALLINE EFFECTS ON THE DOPPLER-
BROADENED CROSS SEGTION AND RESONANCE INTEGRALS
OF URANIUM IN A UO, LATTICE. Adkins, C. R. (Carnegie
Inst, of Tech., Pittsburgh); Persiani, P, J,; Hwang, R. N, Trans,
Amer, Nucl. Soc,, 10: 228-9{June 1967), :

From 13th Annual Mecting of the Amorican Nuclear Society,
San Diego, Calif,, June 11-15, 1967, Soo CONF-670602,

42611 (NAA-SR-12501) HIGH TEMPERATURE MFEASURE-
MENTS OF DOPPLER EFFECT IN UC AND UO; BY METHOD
OF TFMPERATURE-CYCLED REACTIVITY OSCILLATION. .
Beller, L, S.; Heneveld, W. 1, (Atomics International, Canoga
Park, Calif.). Aug. 1, 1967, Contract AT(04-3)-701, 33p. )
Dep. CFSTIL

Interim measurements of the Doppler effect {n nominally 0.5-
cm-~diameter samples of natural uranjum carbide and uranjum
dioxide are reported for temperatures up to 1330°C. The mea-
surements were made as part of the investigation of the mcthod
of making Doppler-effect measurements by oscillating the tem-
perature to produce a direct measurement of d1/dT. The mea-
sured ratio of specific reactivity effects for UC/UQ, hetween
1030 and 1330°C was 1.23 ¢ 0.15, in satisfactory agreement with
calculation. The Doppler effects in UO, are in agreement with
extrapolations from data of others obtained at lower tempera-
tures. The mcethods and equipment for making Doppler -effect mea-
surements by this method arc described. It {s concluded that the
method is entirely practical, producing results of precision com-~
parable to that obtained by standard methods. Certain advantages
of this methad were uged to identify quantitatively sources of,inter-
ference, not accessible to other methods. (auth)
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35551 (ANL-7320, pp.334-40) 'DEPENDENCE OF THE
DOPPLER COEFFICIENT OF REACTIVITY FOR HEAVY ELE-
MENTS ON CHEMICA L FORM, SURFACE-TO-MASS RATIO, AND
NEUTRON SPECTRUM, Carpenter, S. G,; Mountford, L. A,;
Springer, T, H.; Tuttle, R. J. (Atomics Internatlonal, Canoga
Park, Calif.). ’

A series of experiments has been carried out in a fast-neutron
spectrim, characterized by a median fission energy of 62 kev, in
order to measure the Doppler cocffictent and other related temper-
ature cffects for a variety of materials which are of particular {n-
terest in fast ;mwcr reactar technology. Specirl emphasis has heen
placed on the ‘¥ U isotope which has been investigated in aeveral
chemical forms amenable to utilization in high-temperature, high-
effictency fucl élements. Chahges in the aize and chemical compo-
sition of samples of thias isotope and other heavy-eclement isotopes
have been made In order to evaluate the effects on the Doppler coef-
ficient of changes in the surface-to-mass ratio and changes induced

.by the addition of C or O to form carbldes and oxidcs. In addition,
" the effects of locallzed spectrum perturbation on the Doppler coef-

ficient of Th have been studied by surrounding the sample with
‘*blankets’’ consisting of heavy resonance absorbers, structural
materials, and several types of scatterers, including Na. (auth)

35679 (ANL..7320, pp 345-9) HESULTS OF RECENT DOPP.
LER EXPERIMENTS N 29R-3, Gusidlo, J, M, (Argonne Na-
tional Lab,, idaho Fulls, [daho).

The results of Doppler experiments In ZPR-3{1daho) are pre-
sented. The eaperimeats were dune on two cores: one which
served as a 5F POR mockup and the other which was for purtiel-
pation n the lutersativasl colnpacison. Rouctivity measurements
due to chunge In muterlsls and tomperature are presented; Dopp-
ler effect measuremeont results uco shown lur both assemblics.
M.LS)

38684 ANALYSIS OF SMALL-SAMPLE DOPPLER—E%‘FECT
MEASUREMENTS. Lewis, R. A.; Til}, C, E, {(Argonne Na-

. Hional Lah., D.), Trans. Amer. Nucl. Soc,, 10: 274 (June 1967).

From 13th Annual Meeting of the American Nuclear Society,
San Diego, Calif,, June 11-15, 1967, See CONF-670602,
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38685 VERIFICATION OF DOPPLER MEASUREMENTS IN
ZONED FAST CRITICAL ASSEMBLIES. ' Lewis, R. A.; Till,
E. F.; Groh, E, G,; LeSage, L.; Marshall, J. E. (Argonne
National lab., I11.). Trans. Amer. Nucl, Soc,, 10: 273-4(June
1967).

From 13th Annual Meeting of the American Nuclear Soctety,
San Diego, Calif,, June 11-15, 1967. See CONF=-670602,

35552 (ANL~7320, pp 341-4) DOFPLER COEFFICIENT
MEASUREMENTS IN THE CRYOGENIC TEMPERATURE REGION,
Mountford, L. A. (Atomics International, Canoga Park, Calif,)..

The Doppler-coefficient has been measured in the cryogenic
temperature range. The Inverse temperature dependence of the
cocfficient results in relatively larger rehctivity changes at low
temperature, although crystalline binding effects begin to be sig-
nificant in this range. The effective-temperature model has been
used to correct for binding effects. The power fluctuations, as 2
sample was oscillated in and out of the reactor, were Fourier-
analyzed to glve the reactivity effect of the sample. Different
sample temperatures were obtalned using a ‘‘Cryo-Tip'’ refrig-
erator, which uses Joule-Thomson expansion of N and H to cool
the sampld. Measurements are reported for Th and W in a 62-keV
median-fission-energy spectrum. Also included are measurements
at higher temperature to cover the temperature range from 100 to
1000°K. The measured temperature dependence of the Doppler ef-
fects agree well with calculated values, with the crystalline bind-
ing effects being evident in W. (auth‘) ) .

10014 MEASUREMENTS AND CALCULATIONS OF THE
DOPPLER EFFECT ON THE REACTIONS ¥U(n,y), *¥Un,f), AND
Mpun,f) WITH NEUTRONS IN THE ENERGY RANGE u TO 35
keV. Perkin, J. L.; Fieldhouse, P.; Brickstock, A ; Davies, A. R.
(Atomic Weapons Research Establishment, Aldermaston, Eng.).
J. Nucl. Energy: Pt. A and B, 20: 921-37(Nov. —Dee. 19oiil.
Spherteal samples, 2 cm in digmeter, of 229U, 25U und M9y were
irradiated in turn at various temperstures ranging from 170 to
770K in u central cavity of a spherically symmetrical Sb - Be pho-
toncutron source. The P8U(n,y) reaction rate was medsured by
counting the 23U activity produced and the (0,0) reactions were
monitored by countiag the fission neutrons cmitted. The sphericad
symmetry of the apparatus was chosen to minimize any itects of
thermal expunsfon and (o facilitate the comparison of the results
obtained with those from a computer caleulation based o u pro-
gramme developed by Brissenden und Durston. In this progtam
a stutistical distribution of resonances based un pFesvlved reso-
nance data is tabuluted over & fine energy mesh. This tabulation
was used in @ {-region sluwing down calculation resulting ina -
reglon-dependynt neutron spectrum from which the purticular ve-
action rutes at varfous li~mlpcraturcs were obtained. (yuth)
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‘MEASUREMENT OF THE DOPPLER EFFECT FOR
233y CAPTURE AND ¥*%U FISSION IN A FAST NEUTRON SPEC~
TRUM. Pflasterer, George Russell Jr. Stanford, Cajif.,
Stanford Univ., 1966. ' 190p.

Thesis,

The Doppler effect in 234U capture and 33U fission was measured
by means of a foil activation technique in the fast neutron spectrum
core of the Mixed Spectrum Critical Assembly. Experimental re-
sults were obtained for two 24U foil thicknesses and one ¥*5U foil
thickness, The amount of scattering material between the foll
and surrounding core fuel was varied to determine the effect on
the Doppler measurement of chinge in the incident flux fine energy
structure in the resonances. In this experiment only the foil is
heated, while the core fuel remains at room temperature, The
measuted 2U Doppler effect expressed as the ratio (change in

-

, foil actlvity with temperature/room temperature {ofl activity),

R-1 was a factor of 2 higher than that calculated using a neutron
energy spectrum derived from ‘“nominal'’ material cross sec-
tions. Presently available croas sections in the energy range of
intercst are sufficiently uncertain so that it is possible to infer
from them *‘hard’’ or ‘‘soft’’ neutron energy spectra such that
the value of R+1 varies by a factor of two. The measured values
for 2% agreed quantitatively with those found from the *‘soft’’
neutron energy spectrum. Within the precision of the measure-~
ment no 35U Doppler effect was observed. The calculated 333U
Doppler effect was smaller than the sensitivity of the experiment,
thus within its precision (+0.002) the measurement confirms the
theory. {Disser, Ahstr,) . Co-

., - .
35695 (ANL~7320, pp 569-84) APPLICATION OF THE
SEFOR CRITICAL EXPERIMENTS AT ZPR-3 TO SEFOR,
Reynolds, A, B.; Stewart, S, L. (General Electric Co., San
Jose, Culif, Advanced Products Operation),

A serles of critical experiments was performed with a moclup
of SEFOR at ZPR-3. Anualyses of these experiments and the appli-
cation of the results to the SEFOR design are dlscussed. Values
of the critical mass were determined for 1~-, 2-, and 3-segment
SEFOR {fuel designs In order to help establish the Pu atom frac-
tion In the SEFOR fuel. Reactivity effects of axlal fuel expansion
were measurcd which led to selection of the 2-segment design for
SEFOH. Mcasurcments of the reactivity worth of the radlul ro-
flector established the adequacy of the SEFOR reflector-control

; gstem. The Doppler coefficient was meusured. Tho calculuted

U Doppler cocfficient was In agreement with the experimental
value; the measured 2**Pu contribution to the $1FOR Doppler coef-
ficlent was near zero. The maximum positive reactiyity duc to
loss of gudlum was measured. The ratio of prompt-neutron life-
time to delayed-ncutron fraction was measured both Ly the pulsed
Beutron technique and by noisc unulysls. The values measured by

* the two technlques were In agreement. Flsslon rutlos, flssion and

boron truverses, and plutonuin worth distributiona were measured
and compared with calculations. A list of 17 references s in-

t cluded. (auth)
L]
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35678 (ANL~7320, pp 319-33) ZPR-6 DOPPLER MEASURE-~
MENTS AND COMPARISONS WITH THEORY, Til), C, E.} Lewis,
R, A.s Hwang, R. N, (Argonne Natlonul Lab,, Iil.). .
The measurements reported were designud to study various as-
pects of the Doppler effect in a spectrum relevant to a fast power
reactor. The method used was hased on mensuring the reactivity
changes resulting ftom the in-pile heating of smull samples in a
tero-power assembly. After proof-teste of various kinds, the
meanurements concentrated on: the 38U Do!)fler effect as a func-
tion uf sample pize and chemical form; the ¢%U Doppler effect,
with particular attention paid to evaluation of the extraneous ef-
fects of thermal expansion; the Doppler effect of mixtures of
15U and 238(; the effect of sodium voiding on the Doppler effect
of 3315 and B35U. A consistent intercomparison of the most perti-
Bent results, and a compurison of the results with u consistent
set of calculations using current theory are presented. A list of
14 references is included. (M.L.S))

38730 DOPPLER COEFFICIENT TEMPERATURE DE-
PENDENCE AND THE EFFECT OF SODIUM VOIDING. Till,
C. E,; Lewis, R. A,; Pond, R. B, (Argonne National Lab,, 01,).
Trans. Amer. Nucl. Soc., 10: 335(June 1967),

From 13th Annual Meeting of the American Nuclear Society,
San Diego, Calif., June 11-15, 1967, See CONF-670602,

1968

7920 (ANL-Trans-540) INVESTIGATION OF THE DOP-
PLER EFFECT IN 28U IN A SHIELD MADE OF URANIUM OXIDE
OF THE REACTOR BR-1. Abagyan, L. P.; Golubev, V. 1.; Gol-
ysev, N. D.; Zvonarev, A, V.; Koleganov, Yu, F.; Nikolaev, M. N,;
Orlov, M, Yu, Tranalnted from a paper presented at the IAEA
Symposium on the Phyalcae and Safety Problems of Fast Reactors,
Karlgruhe, German Federal Republic, October 30~-November 3,
1967, 14p. (CONF-671043 -13). Dep. CFSTI. JCL $1.10 fs,
£0.90 mf.

The Doppler effect tn 23*U s studied by measuring the tempera-~
ture Increments of the effcctive resonance {ntegral of absorption of
thin ¥*y-oxide sample placed In a large block of UO,. The Doppler
fncrement of the rate of reaction was measured from 300 to 2000°K,
(N.C.C)H
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35640 INVESTIGATION OF THE DOPPLFR EFFECT IN

$ 9% IN THE OXIDE BLANKET OF THE BR-1 REACTOR,

Atagyan, L, P.; Golubev, V, L,; Golyaev, N, D.; Zvonarev, A, V3
Koleganov, Yu. F.; Nikolnev, M, N,; Orlov, M, Yu, (Physical-
Energy Inst., Obninsk, USSR), pp 317-27 of Fast Reactor
Physica, Vol. 1L, Vienna, International Atomic Energy
Agency, 1968, (In Russian), (ANL-Trans-540),

From Symposium on Fast Reactor Physics and Related Safety .
Problems, Karlsruhe, Germany. See STI/PUB-165(Vol.2);
CONF-671043—(Vol.2), . )

Studies have been carricd out on the Doppler increase in capture
rate in thin samples of uranium-238 irradiated in a large block of
depleted 110, at room temperature. The core of the BR-1 reactor
was uscd ar neutron rource. The neutron spectrum at the potnt
where the Doppler cffect measurements were carricd out was
cloge to the arymptotic spectrum of theé medium being studied.
Measurements taken on this spectrum in the energy range hélow
10-keV uring a set of resonance detectors showed satisfactory
agreement with calculated datr obtained from the system of con~
stants cvolved by V. V. Bondarenko, M. N. Nikolaev, L. P, Abag-
yan and N. O. Bnzazyants. The reaction rate in a heated sample
wa8 measured in relation.to that in a cold sample irradiated at the
same position in the renctor. Gammn rays of encrgy 74 keV ac-

- companied by heta decay of PU were recorded. Measurements

were carried out {n the temperature range 300 to 2000°K. The
effect of the sample dimensions on the measurement results was
eatablished, as also wae the cffect of surrounding the sample by a
layer of scattering matertal (heater material, container material,
etc.). The accuracy of the results obtained was 5 to 6%. It is
shown that in the temperature dependence of the proportional {n~
crease in the ?U(n,y) reaction rate in 2 small heated sample can
be written in the form: AA/A (Ty) = b(/Tg— V'T,) where Ty =
300°K and b = 0.0132 £ 0.0004 (°K)~%, The experimental value for
the Doppler increase {n the %U(n,y) reaction rate in a small sam-
ple at Ty = 800°K agrees well with the calculated results., The
error {n calculating the Doppler effect due to the Inadequate knowl-
edge of the neutron spectrum was not much greater than the error
fn the experimental data. (auth)

14027 THE DOPPLER EFFECT ON THE ¥U(n,y) REACTION
AT DIPFERENT NEUTRON ENERGIES AND AT HIGH TEMPERA-
TURES. Fleldhouse, P.; Perkin, J. L.; Warner, G.. P.; Brickstock,
A.; Davies, A, R, (Atomic Weapons Research Establishment,
Atdermaston, Fing.). J. Nucl, Energy. 21: 847-55{Nov. 1957),

Measurements of the Doppler effect on the 23%*U(n,y) reaction
were made on uranlum mectal samples, heated to 770°K, with
neutrons of diffcrent encrgics in the range 0 to 54 keV from the
Li(p,n) reaction. The measurements made in one particular
energy range. (0 to 10 keV) were extended to temperatures up to
1960°K using uranlum dioxide samples., The results obtaincd wore
compared with computer calculations. In the uranium metal
samples the Doppler effect at different neutron energies was
found to agrec, within the rather large experimental errors, with
the theoretical calculations. In the uranium oxide samples the
measured Doppler effect over the temperature range 290 to 1960°K
agreed with that calculated, except for the first 200°K of this
range where the measured effect was greater than that calculated,
(auth) (UK)

DOPPLER EFFECT MEASUREMENTS AND ANALYSIS
IN ZPR-3 ASSEMBLY-50, Gasidlo, J. M,; Nicholson, R, B. (Ar-
goane National Lab,, Idaho Falls, idaho), Trans, Amer. Nucl,
Soc., 11: 240-1(June 1968),

From 14th Annual Meeting of the American Nuclear Society,
Toronmto, See CONF-680601,
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33039  SENSITIVITY OF SMALL-SAMPLE DOPPLER EF-
FECT MEASUREMENTS TO ENVIRONMENT, Lewis, R, A
Johnson, T, W, (Argonne National Lab,, Ill.). Trans. Amer.
Nuel, Soc,, 11: 242-3(June 1968), .

F'rom 14th Annual Mceting of the American Nuclear Soclety,
To_rontp. Sece CONF-680601. , .

RECENT STUDIES OF THE DOPPLER EF}‘EC'f IN
Miiler, L. B,; Huang, 8, N,
Trans, Amer, Nucl, Soc,, 11t

32790
HETEROGENEOUS SYSTEMS.
(Argnnne National Lab,, 111.),
206{June 1968). .

From 14th Annunl Meeting of the Amerjcan Nuclear Soclety,
Toronto, See CONF~680601,

3706 ACTIVATION MEASUREMENT OF THE DOPPLER
EFFECT FOR U CAPTURE AND 2%{ FISSION IN A FAST-
NEUTRON SPECTRUM, Pflasterer, G, R, Jr. (General Elec- .
tric Co,, San Jose, Calif.); Sher, R, Nucl, Sci, Eng,, 30: 374-94
(1967).

The Doppler effect in 238U capture and ?¥U fission was measured
hy means of a foil activation technique in the fast-neutron spectrum
core of the Mixed Spectrum Critical Assembly. Experimental re-
sults were obtained for two 238U foll thicknesses and one 3%U foil
thicknesses. The amount of scattering material between the foil
and surrounding core fuel was varied to determine the effect on the
Dappler measurement of change in the iIncident flux finc-energy
atrycture In the resonances. In this experiment, only the foll is
heated, while the core fuel remains at room temperature. The ex-
periment is analyzed by means of the collision-probability method
which {8 used to develop and expression for the resonance integral
of a thin ahsorber which is scparated from a homogencous reactor
fuel region by a purely acattering medium, The general expression
for the foll resonance Integral is simplified, and numerical results .
are presented for the case in which.the dominant resonances are
weak; that lg, for a fast reactor in which the 0.5- to 3.0-keV energy
region dominates the 23U Doppler effect. The measured 233U Dopp-
ler effect expressed as the ratlo R - 1 = (change in foll activity
with temperature/room temperature foil activity) typically was of
the order of 0.015 ¢ 0.002. This was a factor of 2 higher than that
calculated using a neutron energy spectrum derived from ‘‘nomi-
nal” material cross sections. Prescntly available cross sections
in the energy range of interest are suffictently uncertain so that it °
is possible to infer from them ‘*hard’’ or '‘soft’ neutron energy
spectra such that the value of R-1 varies by a factor of 2. The
measured values for 28U agreed quantitatively with those found
from the *‘soft’” neutron energy spectrum. Within the precision of
the measurement no 2™U Doppler effect was observed. The calcu-
lated 25U Doppler effect was smaller than the sensitivity of the ex-
periment, thus, within its precisjon (10.,002), the measurement con-
firms the theory. (auth) '
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35626 ENERGY- AND TEMPERATURE-DEPENDENT CAP-
TURE MEASUREMENTS BELOW 30 keV SUPPORTING DOPPLER
EFFECT CALCULATIONS, Seufert, H,; Stegemann, D, (Kern=-
forschungszentrum, Karisruhe, Ger.). pp 77-94 of Fast Reactor
Physics. Vol, I, Vienna, International Atomic Energy Agency,
1968, (EURFNR-400). ) .

From Symposium on Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany. See STI/PUB~165(Vol.1);
CONF-671043~(Vol.1).

Energy- and temperature-dependent capture measurements be~
low 30-keV neutron epergy were performed in natural uranium,
tungsten, and tantalum using the slowing-down time spcctrometer
technique. The experfmental set-up used for the experiments
consists of a lead block of 1.3 m side length containing two ex-
perimental channels of 10 x 10 cm? cross-section. Into the first
channel the target of a 14-MeV neutron generator is introduced,
whereas the second chanael i8 used for insertion of the heated
samples. Pulses of 14- MeV neutrons, having & pulse width of
about 1 us, are used. The neutron energy is degraded first by in-

* elastic collisions; afterwards only elastic collisfons take place

- so that d specific relationship holds between mean neutron energy

* in the lead pile and the time after occurrence of the tieutron pulse

« Because of thia time-energy relation a timé analysis procedure
for the detector counts is applied. Because the energy range be-
low 30-keV neutron energy is most interesting for Doppler-effect
fnvestigations the slowing~down time spcctrometer is used to
measure the capture ratlos of hot-to-cold samples of natural
uranjum, tungsten, and tantalum. Thin samples were heated to
different temperatures for this purpose, and the capture y-rays
were detectrd by proportional counters. Because hot-to-cold
capture ratina are measured a knowledge of the ncutron flux is
not necessary; therefore, a direct compariason of calculated and
measured temperature-dependent cross-sections s possible,
A theoretical analysis of the experimental data for uranium ls
given, (auth}

32587 DOPPLER EFFECT IN 3%y AT INTERMEDIATE
S/M VALUES, Sher, R.; Whitesel, R. N, {Stanford Univ,,

| Calif.), Trans, Amer, Nucl. Soc,, 11: 1B4-5(June 1968),

.+ From 14th Annual Meeting of the American Nuclear Socfety,
Toronto, See CONF-680601. '

5744 MEASUREMENTS OF THE TEMPERATURE COEF-
FICIENT OF REACTIVITY OF 3%y, %y, AND HIGHER Pu
(SOTOPES, Springer, T. H.; Tuttle, R, J.; Mountford, L. A.
tAtomics International, Canoga Purk, Calif,}), Trans. Amer,
Nuel, Soc., 10: 562-3 (Nov, 1967),

From 15th Conference on Remote Systems Technology and
Atom Fair, Chicago, Il,, Nov. 59, 1967, See CONF-671102,

33038 VARIATIONS IN THE FAST-SPECTRUM DOPPLER
COEFFICIENTS OF Th AND 33U AS A FUNCTION OF THE TYPE
AND TEMPERATURE OF THE ENVIRONMENT, Springer, T, H.;
Tuttle, K, J. (Atomics International, Canoga Park, Calif.). .
Trans, Amer. Nuel, Soc,, 11 241-2(June 1968).
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32582 . (AE-314) ACTIVATION DOPPLER MEASUREMENTS
ON 2%y AND 235U IN SOME FAST REACTOR SPECTRA. Tiren,
L. I,; Gustafsson, I, (Aktiebolaget Atomenergl, Stockholm '
(Sweden)). Mar, 1968, 40p, Dep.

Mcasurements o{ the Doppler effect in 18U capture and 8y (s~
sion were made by activation technique in three different neatran
spectra in the fast critical assembly FR-O. The experiments in-
volved {rradiation of thin uranfuma metal foils or UG, disks, which-
were hcated in a smalt oven placed iIn the core center. The mea-
surements on 22U were extended to 1780°K and on U to 1470°K. .
A core region surrounding the oven was homogenized to facilitpte
the interpretation of results. The- Teaction rates in the uranlum
samples were detected by gamma counting. The experimental
method was checked with regard to systematic errors by irradi-
ations in a thermal spectrum. The data obtained for 23U capture
were corrected for the effect of neutron collisions in the oven wall,
and were extrapolated to zero sample thickness. In the softest
spectrum (core 5) a Doppler cffect (relative inérease In cupture
rate) of ¢ 260 4 0.018 way obtained on heating from 343 to 1780°K,
and in the hardest spectrum (core 3) the corresponding value was
0.030 4+ 0.003. An appreciable Doppler effect in 230 fission was
ubtained unly in the softest spectrum, in which the meusured in-
crease in Nssion rate on heating from 320 to 1470°K was 0. 007 E2
0.003. (auth) (Sweden)

354851 STUDIES OF THE DOPPLER COEFFICIENT AND (THE
REACTIVITY EFFECT OF POLYTHENE IN SOME FAST REAC-
TOR SPECTRA, Tiren, L. I.; Gustafssan, I.; Hellstrand, E.;
Hakansson, R, (AB Atomenergi, Studsvik, Sweden), pp 143-70
of Faat Reactor Physics. Vol. I, Vienna, International Atomic
Energy Agency, 1968,

From Sympostum on Fast Reactor Physics and Rehted Safety
Problems, Karlsruhe, Germany, Sce STI/PUB-165(Vol.2);
CONF-671043-(V01.2).

The Doppler broadening of the 2*U capture and the 23U figsion
cross-gections In [ast reactor spectra has been studled by {rra-
diating heated folls or plates of the ieatopes of interest in a dmall
furnace at the center of the zero-energy fast reactor FRO. The

experiments have been applied to cores fueled with 20% enriched
uranium and diluted with graphite and polythene. .Very thin plates
of the different core materials have been uncd in a region sur- :
rounding the furnace in order to minimize heterogeneity effects.
The measuted quantity 18 the difference in the induced y~nctivity
of rampler trradiated at ambient temperature and at temperatures:
up to 1500 C. The effects nf varying samplé thickness and of scat-'
tering in the furnace wall have also been studicd. Measurements
of the reactivity effect of polythenc have heen made in two FRO .
assemblies. The neutron spectra of the cores were btroadly simi-
lar to those of current steam-cooled fast reactor concepts. The
experiments include a study of the spatial distribution of the re-
activity coefficient of polythene. The results are in reasonable
agreement with cajculated values, ‘The latter are'sensitive to
small changes in the absorption cross-section in the low neutron
energy range. Most of the calculations have been made with a
one-dimensional diffuston theory program uslng 16 energy groups
but 2 two-dimensional code and a transport thcory code have also
been used. Additional measurements have been made on vertleal
polythene rods, 2.2 and 4.6 cm thick, inserted in the céntral fuel
element. The measured distributions of the fission rate in #5U and
the capture rates in 55Mn, "5In and 1Au inside and around the rods
have been comparcd wlth results of multigroup calculations. (auth)
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23534 (ANL—~7246) PHYSICS DIVISION SUMMARY REPORT.
Annudl Revirw, April 1, 1965—-March 31, 1966, (Argonne National
Lab., 1ll.}. Contract W-31-109~eng-38. 180p. Dep.mn. CFSTI
£3.00 cy. $0.65 mn, . .

7856 (AN1~7255) REACTOR DEVELOPMENT PROGRAM
PROGRESS REPORT, SEPTEMBER 1966, (Argonne Nutionul Lab,,
1), Oct. 26, 1966, Contract W-31-109-eng-38. 101p. Dep.
mn,  CFS1T $4.00 cy, $0.75 mn. '
Summaries of progress are presented concerning the EBWR Pu
recycle program, EBR-11 vperation and development, physics ex-
periments in ZPR-3 and ZPPR, burnup measurements for fast re-
acturs, Na technology, fuel develupment and processing, reactor
physics development, fuels and cladding development and fubrica-
tiun, heut transfer and fluid flow studies, mechanics of materials
studies, tluoride volatility process deselopment, hgutd mtal dicect
conversion generator research, AARR design and development, and
research on nuclear safety. (J R

12231 (ANT~7267) REACTOR DEVELOPMENT PRO-
GRAM PROGRESS REPORT, OCTOBER 1966, (Argonne Na-
tional Lab,, 111)). Novw, 22, 1966, Contract W-31-109-eng-38,
98%p, Dep. mn, CFSTI$£3,00 cy, $0.65 mn, :
Measurements of the uniform temperature coefficlent of reac-
tivity of the fully loaded EBWR core with eight spike asseémbhlies
in the first ghim zone between room temperature and 360°F were
made with boric acid concentrations near 6 g/gal. Tho tempera-
ture coefficient is positive at 16w temperatures, becomes very
small as the temperature is raised, and apparently becomes nega-
tive before 360°F is reached. With planned modifications and
maintenance on EBR-11 completed during the recent scheduled
shutdown, ‘Run No. 22, projected for 1000 MWd, was begun on
October 21, Almost half of this run was completed at month’s end.
Thirty-two of 54 total piling foundation holes for the ZPPR were
completed. The floor slab and foundation for the vault-workroom
and service floor of the support wing were poured. Detatled re-
ports of measurements made in ZPR-3 during the last four months
on Assembly 48, a large, clean, plutontum-fueled core, were com-
piled and a summary is presented. The AARR Title I report was
submitted to the AEC for apnroval on October 7, 1966. The AARR
‘core design was changed to a HFIR type, and all research and de-
velopment work on the stainless steel cermet fuel was terminated.
(auth)
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13946 (ANI~T279) REACTOR DEVELOPMENT PROGHRAM
PROGRESS REPORT, NOVEMBER 1966, (Argonne Nationul Lab,,
111,). Dec, 21, 1966, Contract W-31-109-eng-38. 98p, Dep,
mn, CFST] $3.00 cy, $0.65 mn,

ltems of significant technical progress which have occurred {n
both the specific reactor projects and the general enginecring re-
search and development programs are summarized. Program
activities are reported under five broad categories: Plutonfum
(ilization, Liquid-Metal Fast Breeder Reactors, General Reac-
tor Technology, Advanced Systems Rescarch and Dovelopment, and
Nuclear Safety. The Experimental Boiling Water Reactor Pu re-
cycle program is discussed under Plutonium Utilization. Liquid-
Metal Fast Breeder Reactors includes the Experimental Breeder
Reactor-11 operations, fast zero-power assembly development, and
fast reactor physics, components, and fuels development. General
Reactor Technology examines applied and reactor physics, fuels
and cladding, engineering, chemlistry, and chemical separations.
The Argonne Advanced Research Reactor development {s summa-
rized under Advanced Systems Research and Development. Nuclear
Safety activities include coolant dynamics, fuel meltdown, mate-
rtals behavior, energy transfer, Pu volatility studies, and TREAT

. operations. (H.D.R.)

(ANL-7286) REACTOR DEVELOPMENT PROGRAM
PROGRESS REPORT, DECEMBER 1966, (Argonne Natlonal Lab,,
111.). Jan, 26, 1967, Contract W-31-109-eng-38, 92p, Dep.
mn, CFSTI $3.00 cy, $0.65 mn, '
Items of significant technical progress which have occurred in
both the specific reactor projects and the general engineering re-
search and development programs are summarized. Program
activities are reported under five broad categories: Plutoniym )
Utilization, Liquid-Metal Fast Breeder Reactors, General Reactor
Technology, Advanced Systems Research and Development, and

‘Nuclear Safety. The Experimental Boiling Water Reactor Pu re-

cycle program is discussed under Plutonium Utilization. Liquid-
Metal Fast Breeder Reactors includes the Experimental Breeder
Reactor-1I operations, fast zero-power assembly development, and
fast reactor physics, components, and fuels development. General
Reactor Technology examines applied and reactor physics, fuels
and cladding, engineering, chemistry,; and chemical separations.
The Argonne Advanced Research Reactor development is sum-

" marized under Advanced Systems Research and Development.

Nuclear Safety activities {nclude coolant dynamics, fuel meltdown,

,accident analyses, energy transfer, engineering safeguards sys-

tems, and TREAT operations. (H.D.R.)
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21755 (ANL-7302) REACTOR DEVELOPMENT 'PROGRAM. '
PROGRESS REPORT, JANUARY 1967. (Argonne National Lab.,
IIl,). Feb. 24, 1967. Contract W-31-109-eng-38. 106p. Dep.
mn, CFSTI $3.00 cy, $0.65 mn.

EBWR has been operating at a steady power of 42 MW since
November 11, 1966. The reacto#® will be shut down in February
1967 so that special fuel pins can be removed for isotope analy-
sis. In preparation for Run No. 25, the EBR-1! corée size was
{ncreased from 81 to 91 subassemblies., Since the enlarged core
has moved additional driver fuel out to Row 6 locations, t!
question of relatively high gamma heating in blanket Rows 7 and
8 has assumed new importance. Therefore, detailed calculations
of expected temperatures and examination of blanket elements
and their contained depleted U which have achieved varying de- /
grees of burnup are being made before initiating Run No. 25, In
addition to routine processing and fabrication of fuel subassem-
blles at the Fuel Cycle Facility an Argon Cell electromechanical
manipulator was repaired {n-cell, with special tools, and an Air
Cell crane trolley which was transferred to the cell roof enclosure
for repatr. The Mark-IB modified fuel restrainer was tested with
a new thinner shank. Fabrication of 3 experimental subassemblies,
7T speclal subassembiies with the materials therein controlled for
later evaluation, and 5 subassemblies of the half-worth type for
uee in making reactivity adjustments in the reactor are also re-
ported. Experiments were continued in ZPR-3 Assembly 48, &
Pu-fueled critical assembly with a dlatribution of materials
similar to a large carbide reactor. This assembly is being used
to make measurements relcvant to the FFI'F design. Heterogene- .
ity measurements were made using thin 235U, 28U, and manganese
folle In reveral configurations. Relative 22U capture rate was
measured at scven poritions near the core midplane, using a
method developed at ZPR-3. Fxcavation of the ZPPR reactor
pit ia complete. The six reactor pit posts have heen steel capped
and the cancrete tops for thrm bave been poured. The AFSR
reactor pit and room foundationa have heen poured. Placement
of mtructura) ateel for the rupport wing Is 95% complete, The
precast concrete floor of the support wing Ia in place and all
walls and support columna of the vault, workroom, and inside
equipment rooma have heen poured. A supplement to the AARR
Preliminary Safety Analysis Report was completed, (J.R.D.)
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(ANL~7308) -REACTOR DEVELOPMENT PROGRAM .
PROGRESS REPORT, FEBRUARY 1967, (Argonne Nat{onal Lab,,
IL). Mar. 28,1967, Contract W-31-109-eng-38, 106p, Dep. o
mn, CFST! $3.00 cy, $0.65 mn, , -
Regular and special fuel ping were removed from the EBWR for

, . analyals of speclftc {sotapes. The fuel in the plutnnium zone had
. an average exposure of 1300 MWd/trnne. A detalled study to de-
. termine swelling in the uranium and correlation of this to expo-

sure time and temperature was made. Neutron flux wire irradia-
tion was conducted at low powers to ohtain distribution rates of :
fission and plutonium production in the radial blanket. Radlal
blanket subassemblies of the Fuel Cycle Facility reactor were
examined for external and [nternal change in physi¢al properties.
Foll irradiations were used to measure the relative B3y capture
and fission rates and 235y fission rates in ZPR-3. Further studies
were also made to determine the effect of the distortion of the

flux distribution on the lln'carlty of ks subcritical measurements

in reactors with a softened ncutron spectrum. In ZPR-6 the ef-
fects of Na voiding on the fission densities in 35U and ¥*U and the
capture density of 238U were investigated by foll measurements.

. Material sample worths and Doppler coefficlents were mesaured

for 2y and 35U in the ZPR-9; these results are listed In tabular
form. Construction acii{vities atre dctalled for the ZPPR. Three
systems of figslon-gas pressure transducers for the FFTF are

,discussed. Failed fuel dctection methods. sensor leads for fluld

signals; in-core flowmeters, and fuel-pins are some component °*
systems which are briefly discussed. Irradiation of U~ Pu alloy,

. fuels is discussed; ceramic, cermet, and mixed-carbide fuel

{rradiation 18 also discussed. A miethod for the preparation of .
(U,Pu) C fuel is given. Development of refractory-metal alloys

for service {n oxygen contaminated systems {s detalled; corrosion
of jacket and structural materials by Na {n the reactor {s exam-
ined and results presented. Microhardness tests were made on
Ni-base alloys; results are presented. A relatively detailed

. outline for fast reactor fuels is given. In the area of general
. research and development the following topics are discussed:

fast reactor core-parameter study, uses of 335U (n a fast-reactor
era, neutronic investigations, thermal design studies, and fuel
cycle costs. An oscilloscope display for an on-line computer is
described; changes in the cross section computer programs are

- glven; reactor parameter calculations are discussed in some de-
‘tail; fuels and materials development are discussed at length:

radiation damage to structural materials is outlined; techniques

for fabrication and testing of fuels are presented. Various phases
of engineering development are discussed in some detail. Results
of corrosion studies for the Argonne Advanced Research Reactor

_secondary coolant loop are tahulated. A general discussion of the

reactor physics measurements and experiments in the AARR is
glven. A survey of work done i{n nuclear safety Is given; the follow-
ing subjects are covered: linkage of heat transfer and two-phase

.coolant flow nodules, Na expulsion, superheat, critical flow,

electron-hombardment heater tests, convective instabllity, ther-
mophysical properties of Na, component dynamics, transient {n
pile loop experiment witi EBR-II Mark I fuels, summary and
analysis of single-pin results, seven-pin-cluster Na loop experi-
ments, vacuum-inert gas glovebox, TREAT operations, metal-
water reacttons, and Pu volatility sadety. (M.L.S.)
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REACTOR DEVELOPMENT PROGRAM ™
MARCH 1957', (Argonne National Lab,,
Contract W-31-109~eng-38 124p, Dep.

30093 (ANL~7317)
PROGRESS REPORT,
111). Apr, 28, 1967,
CFSTI.

The EB\WR was operated at the maximum- permlsslble puwer
level of 70 MW, During the approach to power, pile-oscillator *
measurements of the reactor transfer function were made at 28,
38, 49 and 57 MW. In preparation for Run No. 25, several zero-
power reactor runs were made to obtain measurements of reac-
tivity worth of the stainless steel subassemblies in Rows 7 and
8, which have replaced subassernblies of depleted U. An extensive
program of analysis was initiated to determine the sources-and
extent of Cu found in-the reactor primary Na system. Removal
of the Cu electrodes associated with the auxiliary primary pump
showed that the exposed Cu ends were severely pitted and vroded
and had indeed logt Cu to the primary Na. The exposed Cu ends
of the clectrodes were sheathed in stainless steel and the elec-"
trodes were reinstajled. The pump was checked out and is operat-
ing satisfactorily. Analysis for further sources of Cu irf the pri-
mary system {8 continuing and results are being evaluated,
Postirradiation examination of radial-blanket subassemblies
from the 7th, sth, 9th, and 12th rows of the reactor revealed that
Jength, diametral, and density increases were greatest for the
innermost rows, decreasing along the radius from the core, with
no significant increases noted for the 9th or 12th row subassem=- '
blies. Concrete for the ZPPR cell floor and pit and for the blanket
storage room floor was poured. Experiments are in progress with
ZPR-3 Assembly 48B, a reactor with a two~-zoned Pu core and
with a 12 < 15-in. central region that contains Pu with 22% %Py
substituted for 4.5% 24%Pu. Critical mass was determined after
control -rod calibrations were made as well as measurements of
the worth of core-edge material and of fuel spiking of the safety
rods. In the high-Pu-content central region, measurements were
made of Na substitutions, fission ratios, perturbation reactivity
measurements with emall samples, and of fine flux varfations -
across the cell, 3% figsion ratios were measured versus *3U,
Wy, 2Ly, 28y, 239y, and U0pu, Reaction rate traverses were made
in a radial direction at the core midplane and reactivity traverses
have Lbeen made in the radial direction using stainless steel, Ta,

.10y, By, 29py, and 20U, Work on an Improved proton recoil neu-

tron spectrometer {8 also reported. ‘Work done to define more
narrowly the limits of precision of ZPR-J experiments by refine-
ment of measurements related to the ZPR 3 gap Interface is re-
ported. (J.R.D.) .

34076 (ANL-7342) REACTOR DEVELOPMENT PROGRAM
PROGRESS REPORT, MAY 1967. (Argonne National Lab,, Ill.).
Contract W-31-109-eng-38, 139p, Dep, CFSTI.

Summaries of progress are presented concerning the EBWR Pu
recycle program, EBR-II operation and shutdown, physics experi-
ments in ZPR-3, development of ZPPR and AARR, burnup mea-
surements for fast reactors, Na technology, fuci development and
processing, reactor physics development, fuels and cladding de-
velopment and fahrication, heat and fluld flow, fluoride volatility
prncerss development, liquid metal direct conversion generator re-
search, and research on nuclear rafety, (5.C.Wi)
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44932 (AN1~7371) REACTOR DEVELOPMENT PROGRAM
PROGRESS REPORT, AUGUST 1967, (Argonne National Lab,,
1), Sept. 2%, 1967, Contract W-31-109-eng-38. 126p, Dep,,
CFSTI, . *

REACTIVITY ~—mersurements in EBit-~1l eore, elfmi- of puwer A
level on; perturbatlon measurements in Z¥R~3, use of small
samples for central .

CRITICAL ASSEMBLIES—{iuslon ratio measurements for ura-
nium isotopes in ZPR-3, central; neutron spectrum in ZPR-86,
effects of sotium’ volding on; flsslon ratios for uranium and
neptunium in ZPR-9, measurements of; pressure vessel for
- ZPPR, safety factor calculatlons for

FlSS[ON—rntlo measuréments in ZPR-3 of uranium 233/ura-
nium 235; ratio measurements in ZPR-3 of uranium 234/
uranium 235; ratio measyrements in ZPR-3 of uranium 236/
uranium 235; ratio measurements in ZPR-3 of uranium. 238/
uranplum 235; ratios for uranium and neptunium, measure-

. ments in ZPR~9 of
« URANIUM ISOTOPES U-238—{oil activatlons in Z PR~3; fisslon
ratios for, measurements in ZPR-9 of

'NEPTUNIUM ISOTOPES Np-237——fissfon ratios for, measure-
meunts in ZPR-9 of
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30097 (ANL~7210) REACTOR PHYSICS DIVISION ANNUVAL
REPORT, JULY 1, 1965 TO JUNE 30, 1966, (Argonne National
Lab,, I1.). Dec, 1966. Contract W-31-109-eng-38. 446p.
Dep. CFSTI, .

Bricf descriptions of work on the following subjects are pre-
sented: flssion propertles and cross scction data including fast
neutron scattering studies, elastic neutron scattering from ele-
ments of intermediate weight, elastic neutron scattering from
Mg and 81, fast neutron scattering from nuclei in the mass region
A = 95-130, the interaction of fast neutrons with the 182, 184, and
186 isotoper of W, a search for fluctuations in the fission cross

" section of P80, neutron flux measurements in the 10— 200 keV re-
glon, (d.n) stripping reactions, fast neutron total cross sections
using A monoehergetic source and an automatic facility, fast neu-
tron cnergy degradation through the (n,yn’) process, unitary models
of nuclear resonance reactions, the 3Cf fission ncutron spectrum’
from 0.003- 15,0 MeV, direct and absolute measurements of aver-
age yleld of neutrons in the thermal fission of 238U and spontaneous
fission of B2Cf, spontaneous fission half-lives of 4!Cm and 240 Cm;
thermal reactor physics including High Conversion (Hi-C) critical
experiment, Hi-C uniform lattice calculations; initial critical ex-
periments of the EBWR Pu recycle program, measurement of
capture-to-fission ratios of 23*Pu and *!Py in the Pu loading of
the EBWR, tontrol rod evaluation for thermal and intermediate
reactors, small reactivity measurements in the Argonne Thermal
Source Reactor (ASTR), neutron beam spectra extracted from the

High Flux Irradiation Reactor, Argonne Advanced Research Reactor ~

(AARR) critical experiments—preface, AARR critical experiments -
control blade worths, AARR critical experiments—prompt neutron
lifetime measurements by the Rossi-alpha technique, AARR critical
experiments - Cd ratlo measurements, AARR critical experiments—
activation and power distribution measurements, AARR critical ex-
periments - void and material reactivity worths and temperature
coefficients, AARR critical experiments—beam tube experiments,
AARR critical experiments- startup source requirements and
{nstrument response, AARR calculations- preface, AARR cal-
culations - analysis of the critical experiments, AARR calcula~
tlons—general reactor physics design analysis, AARR calcu--
lations — reactor physics characteristics of the ITC, AARR
calculations - factors in optimization of experimental fluxes,

AARR calculations - shield design analysis, AARR calculations—~
analyses of hypothetical accidents; fast reactor physics including
the neutron energy spectrum in a dilute UC-fueled fast critical

as ;bly, neutron spectra in depleted U, caltulations of Na-void
co:nclenta in large fast neutron carbide cores in assemblies

No. 2 and 3 of ZPR-6, calculations of the effect of thin slab het-
erogenéities on the non-leakage reactivity component of Na void-
ing, non-linearity in the spectral component of Na vold effect

as a function of Na content, effect of parameter uncertainttes on

Na void effect and critical size of fast reactors, Doppler-effect
measurements on a dilute' carbide fast assembly— ZPR-6 assembly
No. 4Z, mcasured physics parameters in a zoned fast UC core—~
ZPR-1V assembly No. 42, analys{s of the uncertainties {n the
interpretation of zone loaded experiments, measurement of the
spatial distribution of the importance of fission neutrons in ZPR-8
assembly No, 47, standard devlation of lon chamber current mea-
surcments {n ZPR-6 nssembly 47, measured reactivity removal .
rates in ZPR -6 assembly No. 42, the Argonne National Laboratory
of ZPR-3 assembly No, 48, critlcal assembly comparison caleula- °
tions using new cross section data, compara(lve neutronic charac-
teristics of metal, oxide and carbide FBR-1I driver fuels, the effect
of fuel and blanket changrs on the LBR-1I flux, FARET Core }§ fuel
irradiation program and reference drsign, twenty-six group cross
section set for W-based rocket systems, physics measurements

in (a8t W rocket reactor critical cxperiments, measurement of
sprce -drpendent msterial worths In several ZPR-9 asgsembiles,
tocket oritical sssembiies anslyeis, physics measurements th an °
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operating fast breeder power reactor, further ncutronic studles

of the 1000 MW (c) metal-fueled fast breeder reactor, reactor
physics calculations for a 10,000 MW(th) fast Na-cooled breeder,
fast breeder reactors for water desalting, criteria for the density
of monitoring points in large reactors; fast reactor safety includ-
ing capabilities of the present TREAT facility core as a fast flux
loop meltdown facility, meltdown experiments using the Mark I in-~

- tegral Na loop, analyses of single pin loop meltdown experiments,

propertics of irradlated UOj pins prior to TREAT facility tran-
sients, photographic fast reactor safety experiments on irradlated
oxide pins at the TREAT facility, transient in-pile tests on UQ,;-W
cermet rocket fuel samples, design of the Mark If integral TREAT
facility Na loop, calibration mockup for the large loop tent section
for the TREAT facility, transient response of stand-olf pressure
traneducer assemblies on the TREAT {facility integra! Na loops,
extensible multi-purpose vacuum glove box, experimental results
and improvements in the fast neutron hodoscope, the exact three-
dimenslonal solution for thermoelastic stresses and displacements
in finlte and infinite tubes, translent vaporization of Na in reactor
coolant channels, convective heat or mass transfer with phase
changes, theoretical prediction of thermodynamic and transport
properties of metal vapors, equation of state of reactor materials
at high pressures and temperatures, a modified equation of state
for hydrodynamic calculations in the AX-1 numerical program,
properties of refractory ccramics at extremely high temperatures
(UC liquid expansion), modification of the high temperature W
filament furnace, fallure pressures of thick-walled doubly-rein-
forced concrete cells, maximum permissible body burdens of

‘Pu isotopes and resulting reledse criteria, fast reactor meltdown

accident analysis ¢ode, PREAX; experimental physica techniques
and facilities including a low geometr; a counting chamber, abso-
lute determination of fission rates in ¥%U and 23U and capture
rates in 28U by radiochemical techniques, precision fission rate
measurements by fission track counting, solid-state Compton
apectrometer for measurement of reactor y spectra, feedback
stabilization of nuclear countinig channels, signal splitting into
fast and slow channels, design and construction of an improved
Mn bath counting svstem, low flux measurement of 235U epicad-
mium capture-to-figsion ratio, reactor response to an oscillat{ng
neutron source, neutron fluxes required for activating probe
materiais, a code to permit fission product decay corrections
withoyt the use of a reference foil, determination of the k-con-
stant for the Dy substitution method, additional calculations of
the activation of spheres {n a nonisotropic neutron flux, use of

- a small digital gomputer in data analysis and control of critical

facilities, a Ge(Li) detector system for the measurement of y-
rays following Inelastic neutron scattering, a multi-angle fast
neutron time-of-flight system, multiple angle detector apparatus
for neutron elastic scattering and polarisation measurements,
multiple scattering correction, automated computed control of

a fast neutron laboratory; reactor computation methods and theory
including the Argonne Reactor Computation (ARC) system, the

- ARC system glogsary, the Multigroup Constants Code (MC?),
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modification of THERMOS to generate ‘transfer cross sections,
generation of multigroup cross sections using a coupled MC?—
THERMOS code, variation of thermal cross sections with buckling
i{n consistent P1 and Bl calculations, development of a code to
study fuel management, AMC— A Monte Carlo code, development
and analysis of Monte Carlo methods, quasistatic treatment of
space dependent reactor transients, space dependent kinetic cal-
culations using the WIGLE code, reactor systems analysis and
hybrid computers, computation of the coupled error function by
oontinued fractions, treatment of source discontinuities in the
solution of the diffusion equation, revision of the bulk shielding
code MAC for tho CDC-3600 computer, codes for analysis of
elastic scattering angular distributions, muitilevel cross sections’
for a flaslonabie isotope, the effect of interference on the reso-
nance integral mixtures of Th and U, the effect of randomness ,
on group cross sections, the chemical binding effects on the
resonance line shapes of 2%U {n a UO, lattice, equivalence be-
tween homogeneous and heterogeneous resonance integrals in
cylindrical geometry, effect of the fluctuations in collision den-
sity on fast reactor Doppler effect calculations, an approximate
calculation of space dependent flux using a varintional principle,
neutron-wave analysis: miscellaneous including encrgy spectrum
of fust coemic-ray noutrons near sca level, a C0O, system for
direct conversion of nuclear energy to coherent laser light, the-
ory of plasma osclllationg- gencration of thermionic RF energy -
and interactions with DC, circulnting shicld reactor for apace
power, and improvised shutter deaign for the JANUS reactor.

A total of 609 references is listed throughout the report. (M.L.S.)
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46938 - (BNWL-501) FAST FLUX TEST FACILITY, Quar-
terly Progress Report, January-March 1967. Astley, E. K.
(Battelle-Northwest, Richland, Wash, Pacific Northwest Lab,).
Apr. 1967, Contract AT(45-1)-1830. 202p, Dep. CFSTI,
FAST FLUX TEST FACILITY — experiment facilities for, de-
sign of; designs for, evaluation: of various; reactor core con-
figuration for, evaluation of split wedge and conical; electri-
. cal supply systems for, schematics for external; heat removal
systems for, process design conditions and construction costs.
for; computer simulations of, digltal and analog; coolant cir-
culation in, analog simulation of natural; structural materials
for, radiation effects, on; materials properties handbook for
HEAT TfRANSFER—hent removal systems for FFTF, evalua-
tion o
LOOPS —design of closed test, layout studies for
REACTOR FUEL ELEMENTS—remote handlipg of FFTF,
evaluation of gas-cuoling system for; examination facilities
for, design of FFTF; thermal analysis of coolunt flow block-
age in FFTF; cladding for FTR, radiation effects on
REACTOR EXPERIMENTAL FACILITIES—design parameters
for FFTF; heat transfer analyses for FFTF rabbit capsules
FAST TEST REACTOR— core for, parametric studiey on;
cooling systems for, anulysis of; tube materials for, stress
analysis for; core for, hot channel factor determination for;
core for, radioisotope transport rate in driver
REACTOR CONTROL SYSTEMS—design for FFTF
REACTOR FUELS—Tadiation testing of FFTF; ncutron flux
and power peaking factors (n FFTF, parametric analyses of;
burnup cffects on FPTF, safety analysis for; cladding for -
fast, unalysis of :
NEUTRONS—flux distributions in FFTF, evaluation of postu-
luteet cffects of skewed
THERMOCOUPLLES —time response of ungrounded, analysis of
REACTOR SAFETY —scram requirements for single channel
fuel me Itdown : :
RLACTOR MODERATORS — effects on FFTF neutron physics
parameters of beryllium oxide
URANIUM ISOTOPES U-238— Doppler coefficients for, effucts
of crystalline binding on
REACTIVITY — worths of controt rods for FFTF, two-
dimensionaf transport models for calculation of
REACTOR CONTROL ELEMENTS— reactivity worthy of FFTF,

two-dimensionat transport models for caleulation of
SHIELDING ~ -culeulations for FFTF
. 7885 (NAA~SR-12175) AEC UNCLASSIFIED PROGRAMS,

Quarterly Technical Progress Report, July-September 1966,
{Atomics International, Canoga Park, Calif.). -Nov. 25, 1966.
Contract AT(11-1)-Gen=8, 173p. Dep.mn, CFSTi$3.00 cy,
$0.65 mn,

Developments are reported for studies on: stability and proper-
ties of cladding and structural alloys in a high temperature, liquid
mctal, fast ncutron environment; hoiling studies fer sodium rcactor

* safety; fast spectrum Doppler measurements; Na component devel-

opment; sordium reactor experiment operation; Piqua development;
reactor physics; reactor fuels and materials; high temperature
reactor fuels and materials; Na chemistry; reactor safety; fission
product and contamination control; characterization of Na fires

and fission product rclcase; high temperature and radiation chem-
istry; electronic structure of metals and alloys; and radiation
damage in crystalliné solids., (P.C.H.) . . .
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40564 (NAA-SR-12395) AEC UNCLASSIFIED PROGRAMS
QUARTERLY TECHNICAL PROGRESS REPORT, JANUARY—
MARCH 1967, (Atomics International, Canoga Park, Calif.),
May 31, 1967, Contract AT(04-3)-701, 184p, Dep, CFSTL
Developments are reported for studies on: cross section anal~
ysis; integral reactor-physics experiments; basic-theory improve-
ment; fast spectrum Doppler measurements; boiling studies for
sodium reactor safety; measurement of Doppler coefficients;
reactor dynamics simulator development; fission product con- |,
tamination control; charagterization of Na fires and fission prod- .
uct release; fission effects in metal fuels; Sodium Reactor Exper-
,iment operation; refractory moderator materials; FBR fuel
development, fuel cladding, and atructural materials; coolant
chemistry; materials management; mechanical properties; dy-
namic loop testing; modecs of failure and He degradation; basic
propertices of UC type fuels; N4 chemistry; HNPF retirement; .
PNPF fuel elements; high temperature chemistiry; radiation
chemistry: electronic structure of metals and nlloyy; radiation
damage In ctystalline soltda; and radiation chemistry of chromo-
somes. {(P.C.H.) , : o

23Mm (BNWL-340) - REACTOR PHYSICS DEPARTMENT
TECHNICAL ACTIVITIES QUARTERLY REPORT; JULY-SEP-
TEMBER 1966, (Battclle-Northwest, ftichlund, Wash, Pacific
Northwest Lab,), Oct, 15, 1966, Contract AT(45-1)-1830. 72p.
CFSTI $3.00 ¢y, $0.65 ma, . )

A recent ruvisicn in HRG (Hanford Revised Gam), a nqutron
'slowing down codo, modifics the calculation of the elfective reso-
nance {ntegral of Individual resonance by using'for normalization
an approximation to the flux used in the resonance integral calcu-
lation itself rather than a 1/E flux. A calculation study of ther-
malization within a simple cell has been made using the RBU
Monte Carlo, THERMOS, and Program S-XIIf codes. A compari-
son of the results rhows the RBU Monte Carlo thermalization
routine is formulated correctly and free from detectable numeri~
cal error. Experlments have bedn congducted in the PRCF using
2 wt & PuO, - UOQ, fuel In H,0, These experiments are directed
towards determining the physics properties of Pu-fueled H,0
moderated reactor systems. Resuits are glven for a two-zone
critical experiment. Also given are results of measurements in
a single-zone loading of fuel which contains 24 wt % 20Pu, A
calculattonal study of therrhalization in PuO,—UOQ, fueled H,Q
moderated lattices has been porformed. The purpose of the study °
is to determine whether errors are incurred in making assump-
tions pertaining to scattering processes, boundary conditions, and
the source of thermal neutrons. Measurements have been made
in the PCTR with a mixed lattice «f Pu—Al fuel and thoria targets
in alternating colls. New techniques were developed to adapt the
PCTR type of measurement to this lattice array of supercells.
The results includq values of k, for the array with and without
water coolant surrounding the fuel and targets. Neutron activa-
tion.of gold folls in the thermal column of the PCTR have been
mado to measure the relative neutron flux intensities for various
thermal column conditions. The addition of a pplyethylene refléc-’
tor to the graphite stack was found to improve the thermal neu-
tron intensity and to reduce the fast neutron component of the
total flux. The presence of a gmall cavity {n the center of the
thermal column did not appreciably reduco the neutron flux gra-
dlent in the standard foil {rradiation position. Neutronics calcu-
lutions were performed for dn 800 liter, PuOy—~ UO, FTR ‘‘refer-
ence’’ core. Principal physics statistics and kinetics parameters
wére determined. To asgess the accuracy of the present cross-
scction set in'use for design caloulatiuns, numerous critical
assembly results have been analyzod. In general, the computed
fiasile [us] fission ratlos are in reasonable agreement with ex-
perimont, whercas the computed 28U/35U fisston rutios are
consistently higher than experimental values. A new group cross~
scctlon ‘‘collapsing algorithm'’ has Leon devised which makes '
use of a paeudo ubsorptiun cross scction in each coarse gruup.
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The use of such ‘‘perturbutivn’® cruss soctions ls much more
accurate for computing moderator roactivity coefficients than
corresponding models using flux welghted sections. The removal-
diffusion code MAC huy beon usod to compare fuur Jdiffecent axial
shield arrungements for the I'TR. Enerygy and sputiul distributions
of buth neutron and gamma tluxes huve been obtuined. Basic shield-
ing requirements for a number of FTR fuel processing and han-
dling facilitics have Lueen specified. Suberiticul ncutron tteraction
experiments were performed with bare and Plexiglus reflected ar-
rays of bottles contalning aqueous solution of ¥3U, The critical
numbers of buttics in arruys were determined for vurious spac-
{ngs. In addition, the effects of internal moderation bruught abuut
by positioning Lucite sheet in various thicknesses between the
bottles comprising several arrays were studied. The concentra-
tlon of U in the experiments was: 330 g P3U/litor. The experiv
ments provide data for nucleur safety guldance in handling,
atorage, and shipment of the material and for checking interac-
tion calculations. A series of griticulity experlments were begun,
using a vessel of unique design, for determining bure und reflected
critical thicknesses of plutonium solution in slab geometry. The
slab vessel was designed to permit adjustment of its thickness
over tho range 3 to 9 in. Criticality eapuriments were performed,
bare and water reflected, In tho thickness range 4.5 to 6.5 in, with
Pu(NQOy),; solutiun containing ~58 g Pu/slter with an acld molarity

,of 2.3, Infinite slab thicknessos are ostimated from the measyro-

ment duta. To permit stydying the fuudamentul behaviar uf neu-
trons in Pu-fucled systema, critical approach, pulsed ncatron
suurce und full activation mensuroinents wore nude vn threo
PuO,-pulystyrune-fucled assemblics. (auth)

-

— ) } . e ) -
30103 (BNWL—400) REACTOR PHYSICS DEPAﬁTMEN’I‘
TECHNICAL ACTIVITIES QUARTERLY REPORT, OCTOBER,
NOVEMBER, DECEMBER 1966. (Battells-Northwest, Richland,
Wash, Pacific Northwest Lab.), Apr. 15, 1967. Contract
AT(45-1)~1830. 66p, Dep. CFSTI,

Thermalization theory integral formulation is presented; single
particle wave functions describing low energy elastic scattering
by target nuclei of He and O are described. A computer program,
BROAD, for direct calculation of temperature dependent cross
sections has been written. Modifications were made to UNICORN,
HRG, TEMPEST, ZODIAC 2, ZODIAC 3, and ZODIAC F. The
computer-code OP has been written for shielding studies. CONVRT
has been written to convert foll activation data from paper tapg to
digital computer language. Reactivity coefficlents are presented -
for a Pu fucled light water reactor, A duscription of the gamma
[acllity used to acquire data from Irradiated fucl clements ia
glven. The daveiopment of tho reactivity technique for determina-
tion of effective "B concentration in samples of borated D,0 18
described, The results of critical experiments in the PRCF are
given. Results from an extensive set of reactivity moasurcments
of ncutron absorbing rods in PuO, -UO, —H,0 lattices aro sum-
marized. The worth of tho HTL TR control rods are given. Com-
parisons of unzoned and two-zoned concepte for the FTR are

' detailed. Crystallino binding offocts on tho FTR Doppler cooffi~

cient are discussed. FTR fuel heterogoneity effects are examined.
Fast reactor investigations for the FTR are presentcd. Reactlvity
measurement tochniques using pulsed noutrons are discussed.

Analyses of critical experiments in hydrogenous media are given.
Crystal spectroineter studlics of atomic and molecular motiona of
water at 268°K and 299°K are presented, Cross section data for
slow neutron inelastic scattering {n HyO and D,0 are presented.
(M.L.S.)
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#8330  (GA-7396) HTGR BASE PROGRAM, - Quarterly -
Progress Report for the Period Ending August 31, 1966, (Gen-
eral Dynamics Corp,, San Diego, Calif, General Atomic Div.).
Nov, 15, 1966, Contract AT(04-3)-167, 58p. Dep, CFSTI,

PRESSURE VESSELS—testing of high temperature gas cooled

" reactor prestressed concrcte ’

REACTORS, GAS-COOLED—pressure vessels for high tem-
perature, development of prestrcssed concrete; fuel elements
for high temperature, design cffects on reprocessing of; ki-
netlcs computer codes for high temperature, development of
space-time; fuel cycle for high temperature, economics of -

GAMMA RADIATION — huildup in heterogeneous media of, cal-
culation of; flux calculations using transport theory, effects of
quadrature on '

IN-PILE LOOPS—{ucl clement {rradiated in GALL, postirradi-
Ated testing of . '

RFACTOR FUELS—radiatlion effects on coated particie, tabu-
latlon of GAIL IV; cycle economlics for high temperature gas-
conled; coatings for, development of barrier; diluent particles
In, chemiatry <tudies of; irradiation of coated particle, re-
sults of

URANTITM ISOTOPES 1’2239 — rogonance ahsorption as a func-
tion of lattire parameters, cafealatinn of

FISSION PRODUCTS — depasition an atainieas steel apecimen
from BATL IV fuel element; deposition In atainless ateel pipe
dawnstream from GALL 11 B fuel eclement; release from
breryvilia fucl campact of stearly -atate gaseous

FI1 TI RS — radiochemical analyaes of GAIL IV main loop, re-
sults of

REACTOR FUEL ELEMENTS -— reprocessing of high tempera-

* ture gam-cooled, effects of fuel clement design on; reproceas-
{ng of high temperature gas-cooled, cconomics of

COATINGYS —behavior of stlicon curbide rosctor fucl, cifvcts of
strongly corruslve atmosphere on; fisston product release
from barrier

NEUTRON CROSS SECTIONS — evaluation of uranfum 2375

PLUTONIUM —diffusion studivs on

GRAPHITE ~— rudiation effects at high temperatutes ong thee -
nal expansivities of Isotropie and anlsotropie (M.1.5)

40674 (GEAP-5294) ANALYSIS OF THE SEFQR MUCKUP
CRITICAL EXPERIMENTS IN ZPR-3. Reynolds, A. B.; Stewart,
S. L. . (General Electric Co,, Sunnyvale, Calif. Advanced Prod-
ucts Operation). Mar. 1967, Contract AT (04-3)-540. 54p.
Dep., CFSTI, , , '
+ For Southwest Atomic Energy Associates. .

A stries of critical experiments were performed un a mockup
of SEFOR at ZPR-3. Analyses of thesc experiments and the appli-
cation of the results to the SEFOR design are discussed Critical
mass values were determined for 1-, 2-, and 3-segmnent SEFOR
fuel designs to help establish the Pu atom fraction in the SEFOR
fugl. Reactlvity effects of axlal fuel expiansion were mueasured
which letl to selection of the 2-segment design for SEFOR. Mea-
surements of the reactivity worth of the radfal reflector estab-
lished the adequacy of the SEFOR reflector contral system. The
Doppler coefficient was measured The caleuluted 38U Doppler
coefficicnt was in agreement with the experiment; the measured
238Py contribution to the SEFOR Doppler coefficient was near zero.
It was demonstrated that the SEFOR Doppler is significuntly more
negative than the conservative value assumed for safeyguards anal-
ysis. The maximum positive reactivity caused by loss of sudium
was measured; the measured reactivity was small (+6¢) and close
to the calculated value. The ratio of prompt neutron lifetime to
delayed neutron fraction was measured both by the pulsed neutron
technique and by noise analysis. The values measured by the two
technlques were in agreement. Fission rativs, fission and boron
traverycy, and Pu worth distributions were measared and are vom-
pared with caleulations. Guuthy
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32734  (ANL-7310, pp 137-248) FAST REACTOR PHYSICS,
{Argonne National Lab,, Il1L).

URANIUM ISOTOPES U-238 —neutron cross sections for, cal-
culated effects of reactor environment on absorption; fission
densities in, sodium vold effects on absolute; neutron capture
densities in, sodium void effects on absolute; reactivity mea-
surements in ZPR-9 assemblies 11 and 12; reactivity warth
determination in ZPR-3

NEUTRON CROSS SECTIONS—calculation of yranfum-238 ab-
sorption, effects of reactor environment on

CRITICAL ASSEMBLIES —reactivity effects of uranium-238 on
fast, comparison of measured and calculated; reactivity
worths and expansion effects in fast ZPR-6, measuremerit of;
neutron flux spectra in ZPR-6 and ZPR-9, comparison of real
and adjoint; Doppler effect measurements in ZPR-6 and
ZPR-9; reactor dimensions and material compositions of fast
ZPR-9 assemblies 12-17; Doppler reactivity measurements
in fast ZPR-9 assemblies 13-17; critical mass determination
for large uranium carbide fast ZPR-6; fuel loadlang patterns
for uranium carbide fast ZPR-6; core for fast ZPR-6, heter-
ogeneity effects on; fuel loading in uranium carbide fast
ZPR-6, absolute figslon rates for bunched and unbunched
uranium-238 in; core for fast ZPR-6, sodium void effects on
absolute fisslon densities in uranium-238 and uranium-235
and capture deasity in uranium-238; sodium void cocfficient
measurements for large uranjum carbide fast ZPR-6; so-
dium void coefficients for ZPR-6, effect of reactor environ-
ment and loading pattern on; reactivity measurements in
large uranium carbide fast ZPR-6, temperature effects on;
cores for ZPR-6 and ZPR-9, measurement of central fission
ratio in; core for ZPR-G, measurement of {{ssion neutron
density in; deslgn parameters for ZPR-9 assemblies 11 and
12; cores for ZPR-6 and ZPR-9, comparison of calculated
real and adjoint fluxed at centerline of; Doppler effect mea-
surements in ZPR-9 assemblies 11 and 12; cores for ZPR-8,
neutron spectrum comparisons for zoned and homogeneous
fast; sodium vold reactivity calculations for ZPR-6, heter-
ogeneity effects on; neutron die-away experiments {n ZPR-6,
tabulation of results from; reactivity measurements in ZPR-6,
pulsed neutron techniques for; neutron decay constant mea-
surements in ZPR-6, use of pulsed neutron technique for
prompt; reflectors for fact ZPR-3, savings propertics of
inconel-sodium; core for ZPR-3, symmetry effects of em~
bedded reflectors in blanket around; reactivity worth of, re-
lation of reciprocal flux to; reactivity worths in ZPR-3, com-
parison of measured and calculated; plutonium fission rates
{n, calculation of

REACTIVITY — cffects of urantum-238 on fast critical assem-
blics, comparidon of measured and calculated; cffects of fis-
sile material expunslon in fast reactors, calculational pro-
cedure for determining; measurements In {fast ZPR-9
assemblies 13-17, cifects of temperature on; measurements in
ZPR-6, puleed neutron technlques for; determinations for
fast converter reactors, effects of sudium volding on

URANIUM OXIDES UO, —fuel pellots of, temperature effects
on radial expansion of axial constrained

URANIUM ISOTOPLES U-235 — expansion effects on fast ZPR-6
reactivity; fission densities in, sodium void cffecets on abso-
lute; reactivity measurements in ZP1t-9 asgemblies 11 and
12; reactivity worth determination in Z1PR-3

MOLYBDENUM—Douppler effect measurements in ZPR-9 as-
semblies 12-17; reactivity measurements in large uranium
carbide fast ZPR-6; reactivity measurements {n ZPR-9 as-
semblies 11 and 12; rgactivity worth determinution ta ZPR-3

Laboratory Summary Reports...
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TUNGSTEN—reactivity messurements in large uranium carbide
fast ZPR-6; reactivity measurements in ZPR-9 assemblies 11
and 12; Doppler effect measurements in ZPR-9 assemblies 12-17

NICKEL— Doppler effect measurements in ZPR-9 assemblies
12-17; reactivity measurements in large uranium carbide fast
ZPR-6; reactivity measurements in ZPR-9 assemblies 11 and
12; reactivity worth determination {in ZPR-3

TANTALUM—Doppler effect measurements in ZPR-9 assem-
blles 12-17; reactivity measurements in large uranium car-
bide fast ZPR-6; reactivity measurements in ZPR-9 assem-
blies 11 and 12; reactivity worth determination in ZPR-3

IRON—Doppler effect measurements in ZPR-9 assemblies
12-17; reactivity measurements in large uranium carbide
ZPR-6; reactivity worth determination in ZPR-3

CARBON—Doppler effect measurements in ZPR-9 assemblies
12-17; reactivity measurements {n large uranium carbide
fast ZPR-6; reactivity measurements in ZPR-9 assemblies
11 and 12; reactivity worth determination in ZPR-3

BORON—Doppler effect measurements in ZPR-9 assemblies
12-17

STAINLESS STEEL—Doppler effect measurements in ZPR-9 3
assemblies 12-17; reactivity measurement in large uranium
carbide ZPR-6 on Type-304; reactivity measurements in
ZPR-9 assemblies 11 and 12 on Type 304; reactivity worth
determination in ZPR-3 of Type 304

ALUMINUM— Doppler effect measurements in ZPR-9 nssem-
blies 12-17; reactivity measurements in large uranium
carbide fast ZPR-6; reactivity measurements in ZPR-9
sssemblies 11 and 12; reactivity worth determination in
ZPR-3

BERYLLIUM~—Doppler effect measurements in ZPR-9 as-
semblies 12-17; reactivity measurements in large uranium
carbide {ast ZPR-6; reactlvity measurements in ZPR-9 as-
semblies 11 and 12

ETHYLENE POLYMERS — Doppler effect measurements in
ZPR-9 assemblies 12-17; reactivity measurements in'large
uranium carbide fast ZPR-6; reactivity measurements in
ZPR-9 assemblies 11 and 12

8ODIUM — Doppler effect measurements in ZPR-9 assemblies
12-17; reactivity measurements in large uranium carbide
ZPR-6; reactivity measurements in ZPR-9 asgemblies 11
and 12; reactivity worth determination in ZPR-3

PLUTONIUM —Doppler effect measurements {in ZPR-9 as-
semblies 12-17; reactivity measurements in large uranium
carbide ZPR-6; reactivity measurements in ZPR-9 assem-
blies 11 and 12 ,

URANIUM — Doppler effect measurements in ZPR-9 asgsem-
blies 12-17 on enriched and depleted

BORON ISOTOPES B-10 —reactivity measurements in large
uranjum carbide fast ZPR-6; reactivity measurements in
ZPR-9 assembhlies 11 and 12; reactivity worth determination
in ZPR-3

VANADIUM —reactivity measurements in large uranium car-
bide fast ZPR-6; reactivity measurements in ZPR-9 assem-
blies 11 and 12

LITHIUM —reactivity measurements in large uranium car-
bide fast ZPR-6; reactivity measurements in ZPR-9 assem-
blics 11 and 12

ZIRCONIUM —reactivity measurements {n large uranium car-
bide fast ZPR-6; reactivity measurements in ZPR-9 assem-
asscmblles 11 and 12

BORON CARBIDES —reactivity measurements fn large ura-
nium carblde fast ZPR-6; reactivity measurements in ZPR-9
assemblies 11 and 12

NIOBIUM — reactlvity measurements in large urantum carbide
fast ZPR-6; reactivity measurements in ZPR-9 assemblies
11 and 12

CHIROMIUM — reactivity measurements in large uranium car-
bide ZPR-6; reactivity worth determination in ZPR-3

+ URANIUM ISOTOPES U-233 — reactivity measuromenta {n large

uranjum carblde ZPR-6; reactivity measurements in ZPR-9

asgemblics 11 and 12
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IRON OXIDES Fu,0y— reactivity measurements in large ura-
nium carbide ZPR-6

RHENIUM — reactivity measurements i{n large uranium carbide
ZPR-6

. ZIRCONIUM HYDRIDES —reactivity measurements in lurge

,

uranfum carbide ZPR-6

TI'I‘AN[UM—rencuvlty measuremonts In large uranium car-
blde ZPR-6

HAFNIUM — reactivity measurements in large uranfum carbide
ZPR-6

EUROPIUM —reactivity meuuremenu ln luge uunlum car-
bide ZPR-8

PLUTONIUM ISOTOPES Pu-239 —resactivity worth determina-

* tion tn ZPR-3

* PLUTONIUM IBOTOPES Pu-240—resactivity worth determina~-

tion in ZPR-3 . .

7788 (ANL-7382) REACTOR DEVELOPMENT PROGRAM
‘PRQGRESS REPORT, SEPTEMBER 1967. {Argonns National

Lab,, f11.), Oct, 31,.1967. Contract W-31-109-eng-38. 155p.
Dep. CFSTI. . .

CRITICAL ASSEMBLIES —Doppler effect measurements in
plutonjum-fucled ZPR-3; reactor fuel clements for ZPR-3,
foll-activation measurements of heterogeneity cffects in;
rcncuvlty measurcments tn sodium'— —plutonium core of 7 PR-
3 perfurbed; resonance interaction effects mcanurnmc-nu in

. 7ZPR-9 .

) l(EAé'l‘Ul( DEVELOVPMENT PROGRAM.
(Argonne Nativnul Lab,, IlL.).

' 9988 (ANL~7391)
Progreass Report, Octaber 1967.
Lep.

Nov. 30, 1967, Contract W-31-109-ung-38. 1nap

CFSTI, .
L] L] °

Clil-'l‘lCAL ASSEMBLIES —Doppler coefficient and plutonium
systems studies in ZPR-3, summary of; use of ZPR-3 for
FFTF mockup studles reactivity worth measurements in ZPR-
3, FTR
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24928 (ANT,-7127) REACTOR DEVELOPMENT PROGRAM
PROGRESS REPORT, FERRUARY 1968, (Argonne National Lab,,
NL).  Mar, 26, 1968, Contract W-31-109-eng-38, 151p, Dep.
CFESTIL,

L] L] *

CRITICAL ASSEMBLIES —neutron spectrum in ZPR -3 Assem-
bly 51, central, (T); neutron spectrum in ZPR—-6 Assembly 6

with and without sodium, central, (EV; sodium ~vold coefficient

measurementa in ZPR~-6 Assembly 6

v

URANIUM ISOTGPES U-235—neutron flssion rates in EBR~2,

{E/T; ncutron fisslon cross section measurements from 30
to 1500 keV

30118 (ANL-7438)  REACTOR DEVELOPMENT PROGRAM,
Progee < Report, March 1968, (Argonne National Lab., 111.).
Apr. 26, 190 Contract W-31-109-eng-38, 135p. Dep. CFSTI,

CRITICAL ASSEi\TBLIES—_reaét(vlty worth measurements {n the
FTR Phase B mockup in ZPR-3, sddium; reactivity measure-
ments in ZPR-3, effects of fuel compaction on; react{vity
worth measurements in 4000-liter oxide core in ZPR-6; Dopp-
ler cocfficient measurements in uranium oxide zoned core of
ZPR-9 fast; development and construction of ZPPR, status as
of March 1968 of; reactivity coefficients for, ‘effects of geom-
etry on o,

TAN’I!ALUM—reactlvlty worth of, measurement in ZPR-3 of,

BORON CARBIDES —reactivity worth of, measuremeat in
ZPR-3 of

URANIUM — reactivity worth of, measurement in ZPR-3 of

REACTIVITY — Doppler cocfficient of, measurement in uranium
oxide zoned core of ZPR-9 )

PLUTONIUM ISOTOPES Pu-239—alpha cross sectinn for, ef-
fects on ZPR-3 reactivity of .

PLUTONIUM —reactivity worth of, measurement in ZPR-3 of;
separation from ruthenfum, use of transpiration technique for;
removal from plutonium hexafluorides, cffects of presence of
fluorine gns on '

35422 (ANL-7445) REACTOR'DEVELOPMENT PROGRAM,
Progress Report, April 1968, ' (Argonhe National Lab,, 111,).
June 12, 1968, Contract W-31-109-ong-38. " 165p; Dep.
CFSTI,

Thia monthly progress report includes information on ERR-II,
ZPR-3, ZPPR, LMFBR, general reactor technology, and reactor
safety. For detalled information, sce the annual reports from the
following ANL Divisions: Chemical Engincering, Mctallurgy, Re~
sctor Engineering, and Reactor Physics. 13 refercnces, (J.M.J.)
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37401 (ANL~7457) REACTOR DEVELOPMENT PROGRAM.
Progress Report, May 1968, (Argonne National Lab,, Iil1,).

July 2, 1968, Contract W-31-109-eng-38, 148p, Dep, CFSTI.
This monthly progress report includes information on EBWR,
LMFBR, ZPR-3, ZPR-6, ZPR-8, ZPPR, EBR-II, general reactor
technology, and reactor safety including TREAT operations, For

detailed information, see the annual reports from the following
ANL Divislons: Cheniical Engineering, Metallurgy, Reactor Engi-
neering, and Reactor Physics. 25 references. (D.C.C.)

42158 (ANL~7460) REACTOR DEVELOPMENT PROGRAM,
Progreas Report, June 1968, (Argonne National Lab., I1l.),

July 29, 1968, Contract W-31-109-eng-38. 136p. Dep.
CFSTI, :

Highlights of project activities are summarized for the month
of June 1968. For detalled summaries, see the annual reports
from the following ANL divisions: Chemical Engineering, Metal-
lurgy, Reactor Fngineering, and Reactor Physics. During June
the EBR-II was operated for 659 MWdt in a run with a full com-
plementof fuelcd experimental suhassemblies and a reference
run with reflector subassemblies of stainless steel rather than
depleted uranium. Nearly normal production was resumed in the
Fuel Cycle Facility hot line. Experiments continued with the ZPR-
3 Assembly 52, the socond core of the FTR Phase-B critical
program. Installation of the ZPPR reactor assembly and assoct-

" ated cquipment was completed, and seal toor and containment

structure testing is in progress. Nuclear safety studies, includ-
ing TREAT operations, and chemical separations activities are
discussed. (H.D.R.)

)

80699 (ANL~7487) REACTOR DEVELOPMENT PROGRAM.
Progrese Report, August 1968, (Argonne National Lab., IIi.).
Sept. 26, 1968, Contract W-31 109-eng-38. 112p. Dep.
CFSTI, . ' ]

Highlights of project activities are summarized for the month of
August 1968. Fuel dévelopment programs for the LMFBR aro de-
scribed. Operations of the ZPR-3 Assembly $1 and 52 for LMFBR
physics developments during August 1968 are described. Loading
and startup programa of the ZPPR are presented. Operationsa for
the EBR-2 during August 1968 are described, Nuclear safety stud-
fes, including TREAT operations, and chemical separation activi-
ties are discussed. (D.C.C.)
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32980  (ANL-7310, pp 31-135) . THERMAL REACTOR

PHYSICS, (Argonne National Lab,, IlL). . '

CRITICAL ASSEMBLIES—cadmium ratio measurements {n
high conversion uniform lattice, gold and indium

GOLD—cadmium ratios for, measurement {n high conversion
uniform lattices of; cadmium ratlos for, determination of
neutron temperature and epithermal index from activation

URANIUM ISOTOPES U-235—neutron cross sections for,

. effecta on reactivity of variation of; cadmium ratios for, de-
termigation of neutron temperature and ep}thermd index
from activation. o

+ INDIUM —cadmium ratios for, measurement in high conversion

' unlform lattices of ) .

URANIUM ISOTOPES U-238 ~neutron cross sections for, ef-
fects on reactivity of variation of ) )

REACTIVITY —neutron croas section variation effects on,
uranium-235 and uranium-238; temperature effects on AARR
excess; insertion accidents in AARR, analysis of; transients
in AARR, summary of reactor reananses to

* L4 L J

- - r

EXPERIMENTAL BOILING WATER REAC TOR — polisoning for,
reactivity worth of borle actd; control rods for, reactivity
worth of; temperature coefficient of reactivity for, measure-
ment of uniform; plutonium recycle experiment in, power op-
cratlon hietory of; plutonium fuel loading in, measurement of
capture-to-fissfon ratlo of plutonium-219 and plutonium-241
in: cndmium ratlo measurements in, test conditions for

L ] * * .
NEUTRON CROSS SECTIONS—variations in uranium-235 and
uranium-238, effects on reactivity of; determination of AARR ‘
internal thermal column effective group :

30158 (NAA-SR-12296) AEC UNCLASSIFIED PROGRAMS,
Quarterly Technical Progress Report, October~December 1966,
(Atomics International, Canoga Park, Calif.), Oct. 25, 1967,
Contract AT(04-3)~701, 151p, Dep. CFSTI, t

NEUTRON CROSS SECTIONS—evaluation for fast reactor
physics analysis, (E/T) :

NEUTRONS — spectra in coolant and stiuctural material of -
sodium-cooled reactors, (E); spectra distribution in fast re-
actors, analysis of energy and spatial, (T) .

REACTORS, FAST-—reactivity variations in, Doppler measure-
ments on : .

REACTORS, LIQUID METAL COOLED— stability of sodium-
cooled, effect of boiling and two-phase flow on, (E/T}; cooling
system of, behavior of fissfon products released in sodium,
(E); coolant fires in, energy and fission product release in
sodium, (E/T) . . ’

REACTOR SAFETY—¢colant boiling and two-phase flow bn
sodium-cooled reactors, (E/T); fission product behavior in

, cooling system of sodium-conled reactors, {E); covlant fireg
in sodium-cooled reactors; energy and flsslofl product release
in, (E/T) ‘. : . A

REACTIVITY — Doppler coefficient of, method/for dotermina-
tion of, (E/T) '
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273% (AI-AEC+12638) ,AEC UNCLASSIFIED PROGRAMS,
Quarterly Technical Progress Report, October-December 1967,
(Atomics International, Canoga Park, Calif,). Contract AT(04~
| 33-701. 209p, Dep., CFSTI, :
NEUTRON CROSS SECTIONS —SCORE evaluation system
for, description of . .
THORIUM ISOTOPES Th-232——neutron cross scction for,
use of optical model for evaluationof = . . 4

URANIUM ISOTOPES U~238—neutron cross sectiea for, use of , '
optical model for evaluation of; reactivity worth meaaure-
ments in fast spectrum reactor

REACTORS, FAST—core for, temperature coefficient of tho-
rium metal

,  THORIUM —reactlvity worth measurements in fast spectrum
| reactor )

PLUTONIUM —Doppler effect of, effects of isotoplc composlition
on '

REACTIVITY —worth measurements of thorfum and uranium-
238 in fast spectrum reactor; temperature coefflcient of, ef~
fects of plutonium {sotopic content op; worth measurement of
uranium-235, effects of mass on :

32740 (BAW-3647-7) PHYSICS VERIFICATION PROGRAM,
(I‘Al( [ 1. ¥inal Report. Baldwin, M, N,; Clark, R, H,; Rogers,
J. E. (Babcock and Wilcox Co., Lynchburg, Va. Research and

Development Div,). Apr, 1968, Contract AT(30-1)-3647.
+123p. Dep. CFSTI,

CRITICAL ASSEMBLIES— description of B & W Critical Exper-
{ment Laboratory uranium oxide (UO,)-fueled water-moderated
multi- rod

CRITICAL STUDIES— reactivity measurements for aluminum-
clad uranium oxtde (UO,) multi-rod water-moderated, analy-
sis of -

REACTOR FUEL ELEMENTS-— assemblies of aluminum-clad

. uranium oxide (UO,), criticality of multi-rod circular

' RADIATION DETECTORS, PROPORTIONAL — calibration of
B & W Critical Experiment Laboratory multi-rod critical
assembly, description of .

RADIATION DETECTORS, FISSION CHAMBFE.R, RADIATION
DETECTORS, IONIZATION CHAMBER— callbration of
B & W Critical Experiment Laboratory multi-rod critical
assembly, description of

- NEUTRONS— radiation measurement of, effects of concrete
shielding thickness on B & W Critlcal Experiment Lahoratory
multi-rod critical assembly

REACTIVITY— measurement of aluminum-clad uranium oxide
(UOy multi-rod water-moderated critical assembly, analysis
of

RADIATION DETECTORS, ACTIVATION— measurement of
neutron flux distribution in aluminum-clad uranium oxide
(UO,) multi-rod water-moderated critical assembly, analysis .

‘ of. design of rhodium wire, description of; performance of '
rhodium wire, description of: calibration of aluminum—
dysprosium wire, description of; perfermance of aluminum-—
dysprosium wire, description of

RHODIUM —use for neutron flux measurement, description of

| ALUMINUM ALLOYS AND SYSTEMS— Al - Dy, use for neutron
flux measurement, description of; Al- Cd—In, control rod
reactivity worth measurements for, description of
*REACTOR CONTROL ELEMENTS—reactivity worth of
'glumlnum—cndmlum—lndium. measurement of (D.C.C.)
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4090 (EURFNR-395) COMPARISON OF MEASUREMINTS
IN SNEAK-1 AND ZPR Ill-41, Barleon, L.; Bochme, R.; Boehnel,
K.; (and others) (Kernforschungszentrum, Kurlsruhe (West Ger-
many)). Oct, 1967, 34p. (EUR-3670¢; KFK 626; CONF- !
671043-2). Dep. CFSTI.. '

Work performed under United States~Euratom Fast Keactor
Exchange Progtam.

From Symposium on Fast Reactor Physics und Related Safety
Problems, Karlsruhe, Germany. !

Data for critical muss mueasurements, prompt neutron decay
constants, flux profiles, und fission ratlos are presvnted and
compared for the SNEAK-1 and the ZPR IlI-41 reactors. (D.C.C.)

12085 (BNWL-472, pp 3,1-33) THERMAL REACTORS,
{Battelle-Northwest, Richland, Wash, Pacific Northwest Lah.).
Moasurements to obtain adjoint weighted excuss neutropn pro-
duction cross sections were completed for four lattices of PuQy~
UO, fuel in graphite moderator. The measuremoents wure made
in the Physical Constanta Test Reactor (PCTR), and a valuo of
the infinite medtuin neutron multiplication factor tk ) wis obtained
for one luttice using the traditionid PCTR nutl reactivity technique,
This valuo of ke was compared with the corronponding value ob-
tained from measurements for the samoe lattice. Analyals of the
CAF-Phoenix water reflécted core with 17 energy groups ylclded .
a calculated reactivity within 1% of experiment using diffusion
- theory and 3% using transport theory, Pre-experiment calculations
on the PRCF-Phoenix core revealed that k dropped as more core-
reflector interface detail was added. Final critical loading esti-
mates were less than 9% low. Placement of flux suppressors for
the MTR-Phoenix core was investigated to avoid having the fur-
out flux increases outweigh the close-in flux decreases, A full-
core banked-shim critical loading was achieved {n the PRCF-
Phoenix fuel experiment, with the shims 65% withdrawn. Power
distribution measurements in the shimmed core have shown the
expected power peaking in the fuel followers just below thu bottom
of the coro. Compilations have been {ssued of the burnup data
obtained by dustructive analyals of Al-1.8 wt % Pu and Al-2,6 wt %
Pu fuels which were irradiated in PRTR.' Analysis of the burnup
data from the Aluminum- Plytonium fucls irradiated in PRTR
was completed. The isotopic concentration data were proceseed
using nultivariable regression analysis to obtaln a unique sct of
cross section ratios. An emplrical formula-was derived for use
in fitting critical mass data from cylindrical arrays of rods,
moderated with HyO, The formula provides a method of accurate
interpolation to obtain the fuei-tb-moderator ratio for mfnimum
critical mass. Relative rod power measurements were made in’
PRTR to determine the power match between fuel rods in elements
in the Batch Core and fuel rods in several possible test configura-
tions in the Fuel Element Rupture Test Factlity (FERTF). The
relative rod powers were¢ determined by gamma scanning. The
reactivity changes associated with loss of coolant from the PRCF*
were also measured for several fuel compositions and test con-
figurations. A theory-experiment correlation study of ratios of
effective cross sections was performed. A result of the study is |
that the calculated ratios agree best with the experimental ratlos
using the Leonard normalization for the 2*¥Pu and %#!Pu thermal
cross scctions. Calculations of the photoneutron production in
D,0 modctated reactor systems fueled with 19-rod clustors of
Al = Pu, U0~ Pu0,, and UC were made, A calculational study was
made comparing values of the Dancoff correction obtained via '
various methode. The corresponding effect of resonance integrals
and reactivity were also determined, Calculations were made of
power peaking factors in H,0 moderated loadings of UO,~-2 wt %
PuO, fuel. The calculated values agree with measured values to
within £5%. Caleculations were performed to help predict critical
masses and various lattice parameters for H,O moderated latticed
containing UO,-4 wt % PuO, fuel rods. The study was made assum-~
ing two types of fuel differing in 2Py content. (auth)
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12086 (BNWL~472, pp 4.1-43) FAST REACTORS. (Bat-
telle-Northwest, Richland, Wash, Pacific Northwest Lab,),

A survey was performed to {nvestigate the effect of BeO on FTR
neutronics. Items considered Included the sodium coefficient,
Doppler coefficient, critical mass, and flux spectrum dependence
on BeO volume fractions.' A detailed analysis of FTR control rod
configurations was carried out. A variety of representative rod
putterns were examined and their reactivity worth deter mined.
The effects of fuel fatlure and fuel relocation (slumping) in the .
FTR are belng re-examined, A serles of kinetics calculations
were performed for a range of reactivity ramps and shutdown
coefficients. The posaible utilization of fuel-rod plugs to minimize
the effects of fuel slumping was also considered. To check calcula-
tional techniques used in FTR design, analysis of the sodium void
experiments performed on the SEFOR mockup in ZRP-IJI was
undertaken, A fairly detalled analysis of the Doppler coefficient
measurements in the same pasembly {8 also being carried out.
Incorporation of crystalline binding effects in the analysls caused
the Doppler coctficient to diverge from the 1/T dependence in’
qualitative agreement with the experimental results, The two-
dimensional porturbations code, 2-D PERT, {8 not oporational,
This code will be used for driver fucl dnd test managemoent studies.
The Phase-A critical experimonts {n ZPR-III were completed,
und unalysis of the expertments was started, The attenustion
characteristics of a number of alternate shield arvingements

- were'compared analyticully to provide a busis for the concuptual

dentgn of the FIR, Estimatos of gamma Intensity at sclected
locations within two different closod loop cell concepts wero also
made. (auth) : '
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14251 (BNWL-534) REACTOR PHYSICS DEPARTMENT
TECHNICAL ACTIVITIES, Quarterly Report, April~June 1967,
(Battelle-Northwest, Richland, Wash, Pacific Northwest Lab,),
Jan. 1968, Contract AT(45-1)-1830, 84p. " Dep. CFSTI,

NEUTRON CROSS SECTIONS —analysis of, use of optical model
for theoretical .

COMPUTFR PROGRAMS —description of fast reactor FCC-IV- |

RFACTOR FUEL ELEMENTS — reactivity worth of PR'IR, mea-
surcment of; power distributions {n Phoenix, measurement in
PRCF of: ncutron mulitiplication factors for Phoenix, com- °
parison of experimental and caleculated values for; Doppler
cocflictents for FTR, effects on fuel temperature of varjations
of . .

PLUTONIUM RECYCLE TEST REACTOR — neutron fluxes in,
ratlos of axial peak-to-average; fuel element recycle test
fucHlity for, measurement of fuel element reactivity worths in

BORQN —reactivity worth of, PRTR batch core measurement
of . .

RFACTORS — lattice parameters for uranium dioxide 19-
cluster, analysis using RBV Montc Carlo code for; fucl lattices
for, temperature cocfficient calculations for uranium-233 oxide
{UO,) - thorlum-232 oxide .

PLUTONIUM RECYCLE CRITICAL FACILITY —reactivity
worth measurements of Phoenix core in

HIGH-TEMPERATURE LATTICE TEST REACTOR — Doppler -~
coefficient measurements for, procedures for

FAST TEST REACTOR —physics characteristics of, analysis
of split-cone; control rods for, reactivity worth of safety;
accident conditions in, fuel pin center-lino temperatures un-
der; control rods for, calculations of re-activity worths of;
components for, heat generation rates and neutron damage
rates In :

REACTOR SAFETY —FTR fuel pify centerline temperature un-
der accident conditions '

CRITICAL ASSEMBLIES— Doppler cocfficients for ZPR-3,
comparison of measured and calculated values for; neutron |
fission rates in ZPR-3, uranium-238 and plutonium-239;
neutron spectral measurements in ZPR-3 and ZPR-6,

URANIUM ISOTOPES U-238 — neutron fission rates in ZPR-3

PLUTONIUM ISOTOPES Pu-239 — neutron fission rates in
ZPR-3 :

REACTOR CONTROL ELEMENTS —reactivity wort\ calcula-
tions for FTR

URANYL NITRATE —critical uranium-235 enrichment for so-
lutions of, determination cf uranium .

REACTIVITY —worth of uranyl nitrate as function of Uranium-
235 enrichment determination of maximum exceas

PHYSICAL CONSTANTS TEST REACTOR #— reactivity worth
measurements in, determination of critical uranium-235 en-
richment for uranyl nitrate, using’ .

NEUTRONS — monochromatization of, use of multiple Bragg *
reflection for high-resolution :

CHARGFED PARTICLES — relativistic motlon of, description of
romputer program for calculating and plotting cight-
dimensional phade-apace electromagnetic plane wave-driven
M 1,80
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, 20779 (BNWL—624, pp 3.1-159) REACTOR PHYSICS,
(Battelle~Northweat, Richland, Wash. Paclfi. Northwest Lab.).
Experiments wero conductad in the Critical Approach Facillty
and the Plutonium Recycle Critical Facllity to Investigate the de-
tailed phyaics properties of plutonjum-fueled reactor systems,
Measurcments have been mado using UO,~2 wt ¥ Pun, roda in
H,0 moderator. Experiments were conducted at lattice spacings
covoring the rango of moderator to PuQ, -~ UQ, valume ratios of
0.81 to 9.7 and the plutorium contained either 8. 14 or 24% M¥'py,
Tho results included critical massca, buckllhgs. flux and power
distributions, reactivity cooffictonts, kinctic parameters, and
control rod worths. The PCTR is being used for evaluating the
offcct on reactivity of finite PuO, particles in UO, nnd for obtain-
fng ndditional data on water lattices not obtainable from other fa-
ctlities which are required for further evaluation of analysis meth-
ods. The initial results of the PuO, particle size experiments
indicato that the reactivity decreascs es.the slzc {8 increased
from 100 u to 350 u for the fuel composition used (2.0 wt % PuOy,
8.05 wt % %°Py). The design of the {irst experiment in the water
tank {8 completo and will contain PuOy— UO, fuel on a 1.0 in. lat-
tice pitch, A large scale burnup experiment has been inltiated

. in the D;0-moderated Plutonium Recycle Test Reactor using 19-
. rod clusters of UO,~2 wt % PuO, rods: The first phase of the

experiment has been completed and consisted of an extensive
set of testa at zero power during the ‘initidl loading of the core.
A serles of power testa designed primarily to verify predicted
operational characteristics of the reactor were conducted when
the loadihg was completed. An irradiation experiment was con-
ducted in the Experimental Bolling Water Reactor at Argonne
National Laboratory. This experiment is part of the joint ANL~-PNL °
program to demonstrate the utilization of plutodlym in = boiling .
H,0 power reactor and to obtain useful physics information on the
behavior of a plutonium fuel in such & reactor aystem. At three
stages of burnup a serles of rods were removed from the plutonium
zone for nondestructive and destructive analysis. The series of
rods contained Al—Pu, natural UO;, and UO,—~PuO, fuels. In addi-
tion, the fucls which contained plutonfum differed in their %Py
concentration. Some of the rods are selected from positions in the
core so that the spattal distribution of burnup can be obtained from
the nondestructive and destructive analysis. Fuel rods removed
from selected locations in the EBWR and from past and present ex-

. periments (n the PRTR are both nondestructively and destructively

analyzed to obtain flsslon and fuel concentration and {sotopic com-
position. From these dafa effective cross section ratios are
derived for ust in evaluating butnup analysis methods. New tech-
niques for this purpose using multi-parameter, non-linear regres-
* sion methods have been developed and applicd to data from four
gets of irradiated Al—Pu samples. The PNL Gamma Scanaer has
been improved and continues to be used for the nondestructive
.analysis. Information'on the physics characteristics of pressurized
water power reactor systems which were obtained during the Sax-
ton plutonium program is compared to results obtained with zero,
one, and two-dimensional diffusion theory methods. The conclusion
reached is that p one-dimensional cylindrical model of the reactor
seems adequate from the standpoint of reactivity calculations for
single zone lattices. Analytical survey studles have been performed
to provide information on the physics characteristics for various
reactor systems of interest. It ia shown that the UO;—4 wt %
PuO,—H,0 cores which were studied would be undermoderated and
that the characteristic parameters sdch as n, {, and p play an im-
portant role in the physica behavior of thesé cores. A survey study
was conducted to determine the approximate magnitude of various
reactivity cocffictents for UO,~PuO, fueled light water reactors.
Calculations were slso petformed to determine the reactor charac-
teriaties of thorfum loadinge In DO moderator. The feastbllity of
the thorium londing in the PRTR was determined elther as a batch
corn or nn a driver region for & Uy - Puty, core. The physics
charncterintics of metallic fuel and of ceramic {uels were investi-
gated along w Ith the variation In vod size in thorium enrichment.

Slow neutron inclastie acatiering cross scctiona have becn reported ©

for #,0 and ). The double difforcntial cross soction and corre-
sponding Fgelsatnff scattering law have been obtaingd from measure-
ments for room temperature H;O and DyO and for HyO of five de-
groes helow its freezing point using the Battelle Rotating Crystal
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tme-of-flight Spuctrometer. In mdditfon, results of measure-
ments for H,O at 95°C using the Battolle Triple-Axis Spoctrom-
eter have been repurted. An extensive evaluation of the RBU Moate
Carlo Cude hus been cumplutad, Resulta of this evaluation lndi-
cato that the Rt Moate Curle code 1s troos of gross program er~
rurs and van be used ‘reliably fur resciur physics caleulations.
Kuowledge of the Legeades moments of moderator scattering cross
sections la of particular {ruportunce fn the prodiction of the thermal
aeutron spectrum of plutonium fucled reactors. Based un the
Egclstaff-Schufield formaltsm, two methods for calculuting scatter-

ing moments for moderators have heen developed and programmed .

on the computer. A model for water is being evaluated using avall-
able experimental data. Several computer codes have been adapted,
modified, or improved for use in the physics programa. The RBU
Monte Carlo code has been thoroughly tested and appears to be
working satisfactorily. The ZODIAC-2 burnup code was modified
and enlarged to increase its burnup capabilitics. The HRG (Han-
ford Revised GAM) code spectrum model uscd {n resonance inte-
gral calculations was improved. Several special purpose codes
have been developed. Assistanc¢e was provided to Brookhaven
National Laboratory in preparing nuclear data for the ENDF/B,
Data were furnished for the ten isotopes which Battelle acceptod
responsibility to evaluate as a member of the Cross Section Evalu~
ation Working Group. Adaption of the ENDF/B system to the local
UNIVAC 1108 is in progress. Theoretical atudies have been di-
rected toward developing a mathematical physics model which ac-
curately predicts the observed physies behavior of power reactor
systems. A measure of the validity of the mathematical model is
obtained by comparing measured and calculated integral param-
eters such as reactor multiplication and effective cross sectionas.
Comparisons have been performed for numerous plutonium and/or
uranium fueled H,0 lattices. Comparisons of flux and power den-
sitles, reactivity coefficients, kinetic parameters, and effective
cross section ratios, have also been made. The results of the
comparisons show that in many cases the calculational technigues
need to be refined. (auth)

32743 (BNWL—'I:in PLUTONIUM UTILIZATION PROGRAM,
Technical Activities Quarterly Report, Decomber 1967-February

1968, (Battelle-Northwest, Richland, Wash, Pacific Northwest
Lab.), Apr. 1968, Contract AT(45-1)-1830, 84p, Dep.
CFSTI,

L] L] *
\emge e e
PLUTONIUM OXIDES PuO, — Pu0O, - UO,, radiation effecta on,
analysis of neutron; PuO;— UOQ,, fuel loading for PRCF re-
actor of, phygics measurements for critical, {(E/T)

CRITICALITY STUDIES— measurement of plutanium oxide
{Pun.) —uranium oxide (V0,), effects of plutonjum enrichment
on. (E/T) .

[ ] - L]

REACTIVITY — measurement of PRCF uranfum oxide (U0}~
fueled core excess, analvals of;, measurement of effecta of
boron concentration fn water TTR, analyeir of, (E/T)

PLUTONIUM RECYCLE CRITICAL FACILIT.Y— core loading
for, reactivity measurements fér uranfum oxide (UOy) and

¢ plutonium oxide (PuQ,)—uranfum oxide (UO,),

URANIUM OXIDES UG,— fuel loading for PRCF reactor of,
physics measurements for critical, (E/T) Lo
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“ 42184 {(BNWL~775) REACTOR PHYSICS DEPARTMENT

TECHNICAL ACTIVITIES QUARTERLY REPORT, JANUARY-
MARCH 1968, (Battelle-Northwest, Richland, Wash, Pacific

Northwest 1.ah.), July 1968, Contract AT(45-1)-1830, 104p,
Dep. CFSTI,

CRITICAL ASSEMBLIES —kinetics for plutontum oxide (PuO;)—
uranium oxide (UO,)-fucled NPTF, comparison with FTR of

PLUTONIUM NITRATES Pu(NO;), —criticality of slab-shaped,
analysis of

CRITICALITY STUDIES —measarement of slab-shaped pluto-
nlum nitrate (Pu(NOy)), description of; measurement of
rectangular-shaped polystyrene —plutonium oxide (Pu0O,)
iattices, doscription of )

PLUTONIUM OXIDES PuO, —polystyrene — PuO,, criticality of
rectangular-shaped lattices of, analysis of (D.C.C.}

20916 (ANL-Trans-556) FXPERIMENTAIL STUDY OF
NEUTRON CHARACTERISTICS IN FAST MULTIPLYING MEDIA,
USING THE, THERMAL-FAST CRITICAL ASSEMBLY ‘* ERMINE.”
Bouchard, J.; Mougniot, J. C.; Vidal, R. Translated for Argonne
Natjonal Lab., Ill., from Paper Presented at Conference on Fast
Reactor Physics and Related Safety Problems, Karlsruhe, Ger-
many, Oct. 30~ Nov. 3, 1967. 22p, (CONF-671043-15), Dep.
CFSTI. JCL $2.60 fs, $1.10 m{.

The fast-thermal ERMINE assembly In the MINERVE reactor is
described. Reactivity and flux measurements and measurement
techniques are described. Doppler effect and neutron importance.
measurements are discussed. Spectral index values are tabulated;
results of reactivity measurements are listed. Data are shown
graphically. (M.L.S.)



1968

49817 (EURAEC-2036) USE OF PLUTONIUM AS NUCLEAR
REACTOR FUEL. :
1968, (Centre d'Etude de 1’Energie Nucleaire, Brussels (Bel- .
glum)). Apr, 1968, Contract 001-64-1~TRUB. 70p. (EUR-
3986; BN—6804~01), Dep. CFSTI, ’

Work Performed under United States—Euratom Joint Research
and Development Program, .

Fabrication of the 260 homogcneous fuel rods containing 2% 23y
and 2.7% ¥ Pu is completed. Fabrication has started on the making
of 250 heterogencous type rods containing 2% 2%U and 2.7% 2 Pu.
A part of these rods will be fabricated in the self-contained unit on
the pneumatic vibrator. Checking of the chlorine content of the
plutonifcrous rods has continued satisfactorily. Two checking pro-
cedures of the density measurements with mercury and the deter- *
raination of the humidity content of solid samples have been cstab-
lished. A new series of eight trip burnouts has been carried out in
the burnout testing. The results on fucl asscssment of the dimen~
sional measurements and the tapping tests are given for the 8ix
rods irradiated in hydraulic conveyor (HR-1 runs 5 and 6). The
swelling of the rods reached several per cent and there is a dif-
ference between the homogencous and heterogeneous rods in com-
position and volume of gas collected. Two irradiation tests of
three Zircaloy 2 clad fuel rods have been effected in hydraulic
conveyor at a power rate in the region of 770 W/cm (HR-1 runs 9
and 10), Following the 9 and 10 [{R-1 runs, three sets of three
stainless sterl clad fuel rads were irradiated up, to a power of
1250 W/cm. The dimensional measurements cffected before and -
after {rradiation showed that the homogeneous rods had swollen by
ahout 1 to 2%, while the heterogencous rods had rotained their ini-
tial dimensions. The maximum power attained in CEB-4 is 800
W/cm. The burn-up ratios are 22500 MWd/t in the homogeneous
rod and 18500 MWd/t {n the heterogeneous rod. The PANTHER
code has been improved by prucecding with the treatment of the
heterogencity in the fast field, the broadening of the resonance of
20y at 1,05 eV with the temperature, and modifications in the fast
library of some {=otapes. The rectangular configuration with a
1.303 cm squarc pitch has heen studied with 4/0 furl. The critical
mass has heen determined, together with the axial and radinl buck-
lings. The reactive effects and the power distributions have been
measured in the presence of 2 number of perturhations (water
films, aluminum plato, rbaorbent rods). Analysis of the data from
tho sub-critical VENUS- Vulcain tests has continued. A supple-
mentary program of sub-critical tests on 4/0 fuel with an NVZ
pitch has heen outlined. The study of the power distribution during
the 5th cycle has been undertaken in the case where the 7th core
layer contains a UQ;— Pu0, area with 3.6 wt % of PuQ,. (J.C.W.)

39875 (BNL-50082, pp 1-18) REACTOR PHYSICS DIVISION, ,
Chernick, J.; Kouts, H. (Brookhaven National Lab.,, Upton, :
N. Y.). .

Developments are reported for studies on: reactor rafety; Na
temperature coefficient distribution in plenum reactors; fast re-
actor criticals; fast neutron transport; reactor dynamics; neutron
thermalization; {teration methods; reactor k.lnetlcsj fluid dynamics;
reactor physics HAMMER CODE; analysis of BNL 38y —graphite .
critical experiments; analysis of Brookhaven 33U ~ThO; lattices;
spectrum-shift lattice experiments; small reflected assemblies;
uranium —graphite critical asdemblies; californium experiment;
My, ~ThO, ~D;0 exponential experimonts; antsotropy of veutron
migration; physics of fast Na-cooled reactors; and support work
for experiments, (D.C.C.) '
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50847 FISICA DEL REATTORE. CONVEGNO INDETTO
DALLA, SOCIETA LOMBARDA DI FISICA, MILANO-PAVIA,
DICEMBRE 1963. (Reactor Physics, Meeting of the Lombarda
Physics Society, Milan—Pavia, Italy, December 1963). Con-
gressl, Convegni, e Stmposi Scientifici. 9. Rome, Consiglio
Nazionale delle Ricerche, 1966, 857p. (In English and Italian),
(CONF-469). '

Included are 66 papers on theoretical and experimental methods
for the analysis of nuclear reactor physics. Individual abstracts
were prepared for 61 papers. Abstracts of the remaining 5 papers
have appeared in previous iasues of NSA. The abstract number of
one paper is NSA 19: 12796 and the other 4 papers may be located
under CONF-469 {n the report number indexes. (H.D.R.)

For abstracts of individual papers see: 48885, 49074, 49101,
49102, 49776, 50235, 50239, 50510~50516, 50604 -50606, 50752~
50754, 50760~-50765, 50813 50819, 50822, 50825, 50826, 50828 —
50833, 50846, 50848 -50854, 50861 50866, and 50868 —50871.



