APPROVED FOR PUBLI C RELEASE
UNCLASSIFIED

€1C-14 REPORT GOL
REPRODUCTION "

COPY

k4 g"
L A REPORT 93 bep 4 Clasgy C«z;?y co'f {ED

Jume 23, 1oLl This doocument contains ~‘§._’ pages
CIC-14 REPORT COLLECTION.

REPRODUCTION
COPY

(30L0 CROSS SECTTON FOR NEUTRONS FRCM 0.01 P20 0.3 EV

PUBLICLY RELEASABLE
vy -18 Date: Y//f-90

wovs NS BY: By Blallue CIC-14 Dt S0 REPORT YRITTEL BY

P T e Vet

iie B- Anderson E. §. Apderson
1. 8. Levatslll L. S. lLavatelli
5. D. MeDaniel B. D. Mcheniel
R, B, Sutton R. B. Sutton

6” ‘év«a).,«. Lo, -‘)w./. (//- 229 L};}/ a,tme , A_j:;

|

Il

antains information affaads
.. L I ]

|

I

3 9338 00407 8381

~ORCLASSIFIED

APPROVED FOR PUBLI C RELEASE

i



ABOUT THIS REPORT
This official electronic version was created by scanning
the best available paper or microfiche copy of the 
original report at a 300 dpi resolution.  Original 
color illustrations appear as black and white images.

For additional information or comments, contact: 
Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov



[l

i

|
07 8381

|

\\\\\\

3 ;;J\Yg\)o‘l

TR

B

APPROVED FOR PUBLI C RELEASE

UNCLASSIFIED

ABSTRACT

The cross-~section of gold has been measured dby s transmission

aexperixent using the time of flight method. If the scattering cross-section

1% conetant, the absorption cross-section follows the 1/v law betwecen .01 ov

and -3 ev. The total cross-section at .0250 ev is 10L, %2 bsrns. Using the
gxtrapclated value of 10 baras for ths scettoring cross-section, one finds

thet the absorption cross-~section at .0250 ov is 94 barns.
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GOLD CRCSS-SECTION TOR WEUTRONS FROM 0.01 TO 0.3 BV

The total cress-section of gold as a function of neutron energy hes
been measured by a transmission experiment using the time of flight method.
The messurements were in the rangs from .0l ev to .3 ev. It was expected thet

the absorption crocs-seotion would follow the 1/% law in this region.

APPLEATUS

The cvelcetron modulated with the slow-modulation cquipment was the
piaemty govrcn of aneutrons. These neutrons vere thermalized de a 5 cm thieck
wspk conbaiping a boron solution of 7 grams of Bz0z per liter, This tank then,
souverd ns the gource of neutrons, whose time of Liight was to be measured. .

The 12 inech I,D. paraifin end boron carbdide collimatorl) vas used;

o 86G of this collimator was closed by the boron "source" and a BFz ionization
2lmiaber vwas placed in the collimator 7,6 meters away Ilrom the source. In addi-
wihon tha BFz detector was surrovnded by a smaller boron carbide colliimator of
~uriace density 1.0'gm/bm?, vhich exterded 75 cm from the front of the chamber.
The aperture was 2 inches in diameter, and the gold sample was pluced over this
aperturee).

The gold sample consisted of four sheets each 3 inches square. Their

combined everage surface c ensity was 3.01 gm/emZ.

1) Anderscn, Lavatelli, McDaniel and Sutton, IlA-G1

2) Anderson, lavatelli, McDaniel and Suttom, L1A-82
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The procedure is ossentially the same ss that deseribed in thoe eppen-
Six of LA~9i. The arc repetition rats was 100 cps and the arc cad devector
"an=times" were 200 usec. The data were subject to the usual background corres-
tlonsy. .

The timed observations &ere made alternstely with the absorber in
piace and with no sbsorber, a total of four such seguences being teken.

7re totel transmission wes determined uweing san ugnodulated veam, by
comparing vhe counie per neutron monitor count, with the cdsorber in place, with
the same quantity without the absorber. The mean doviation of the repeatved runs
U ViGes o omeasure of the accuracy of the Gotal transmission determiration.

Pha mean 1life of the boron source was measured with a normel (vmen-
pianad) tuballoy fission ¢ hember placed with i¢s center 10 ¢m from the source.
Yising the modulation equipment, 25 fission counts were recorded as & [unetvion
ol Gime from LO psec to L6D wsec after the pulse arrived at the target. The
masn 1ife of the source was measured to be 68/483c.

The effect of the mean life is to distort the resclution of the
squipment and also to shift to & later time the time average of the pulse
leaving the source. This delay :an be shown to be approximately the mean 1life,
and as a consequence the time of flight associated with each timed counter must
be decreased by 68/.Lseo, which is 9}4.866/& in this experiment.

This correction applies to neutrons of thermal energies; for
snergies above 0.5 ev (100/Asec/h) there is no significant mean life correction.

For energies less than .06 ev (300/{590/%0 the correctirn is 3 percent or less,
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so small that it is assumed constant end equal to 9‘paec/m. In the lanter-

meQinte intervel the correction is assumed To vary linearly with ths time of

£light.

RESULTS AND DISCUSSION

The tote) transmission is .51k with a probable error of aboutl 1
wgrcant,

¥he rheolute transmission as a function of time of flight for the
z0lh semple is shown in Fif. 1, and the attached nrobable errors are the
statistical errors ascocicted with each point and do not incliude the error in
whe total transmission. The timc of flight for each counter has been corrected
foy the effsct of mean life discussed in the previous‘section.

The transmission is
¥ o= exp[=(o’s + o“a(v))n]' = exp(=op)

#hwre  dg 1B the scattering cross-section per atom (assumed constent)
6. (v) is the absorptionc ross-section per atem
n  is the number of atoms per cm®

@, is the total cross-section = dJg + da (V)

In Pig. 2 is shown the total cross-sectionas a function of the time
of £light, T, A straight line has been dravn through the peoints as a con-
sequence of the following considerations. If 6,{v) = k/v =kT, then dr(r) =
6 *+ k7, which corresponds to a straight line in the J-T <pleane. The inter-

cept when T =0 is o5 = ¢(0) =10 barns. (1 barn = 10-2h eme., )

’ _
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%he walvs of o as determined by iermi and Marshall’/ for 2200 n/soc

¥ i‘gEf.g.b',,u.sec/:n or .025% ov ia 101 barans. This valus compgares favoratly with

vy
205.5% 2 berns as determined from Fig. 2. At 0.0250 ev, o' 12 found %o bo

19 barns.
“he reascooablie assumpblon thet the scattsring cross-ssction ia con-
shonb lasds to the conclusion that the nbsorpiien erass-gaction oif gold foliows

thn 35V 1w in bhe thermal region of neutrcn enerpies witoin the error ot tne

LT iR aGL, ant exnibdats no sigmliTicany devietbion ian this ragge.

, | ‘

%% Fermi apd Marshall, OP-1255.
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