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lkutron distributions were masuc%d in different

sizes of Berj-iliumsphoros, usinq d Poloniun-%ryilim

VariOIJStypes

to approximate

A“

of l’oi 1s vmro employed in an

the s-peotraldistributeme

..

a

..-.

.
- “?

.
,

d ‘-.
,,.

..
,. :.

.
—

..— — —r’
● ☛ ● 9* ● *9 ● ● *.

.9 ***. ..O..0 .0 ● *.e .0 ●: 4° ●:00
● .0

● C ●0”:.s0.0.s”:As - ●

● .0 * .00,0 ,* .**O .* ●
** .9 .0 .0 ‘9 -9**,.
.0-. ●

-b
b**

●● :: .0: ● O**
● 9.

● *mO* ● ** ● 0

.-

,

. “t
A

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



.. -., ...-= . .. . .. ...- -—.’. . . . . . . . .,. .c._...-..”.. . .. -..

.

-.= ..., .. -”. ‘, ..- . . . . ,,, . .’ ., .-. .’.
.:

Bemuse of the interest in beryllium ;iaetalfor ckain.reacting “

davicesa and also beo~use of’the avai~bility of a swies .ofberylliwi spheres “.
.

i)?vmious sizes, it was oonsidered,worthwl~il(;to”mm.suro the distribution ok”

Ir.~i~ironsin tb.emw]tenvarious sources wore rlaceclin tho centers+ ‘Unfortunately, . ,“

is not very ‘welllmown an,d,isfar from hmo~eneous. .Huwev~r, b:rusin~ spheres “

O: ki~’i?erentsizes and detectors with.

usefu1 inforination could be obtainec?.

●

... ,

mm ious thresholds, it was believed sme.

.“

The neutron sources IAmima lves consisted of thin-wahad

about .B30W O. I). filled with a mixture bf De ]JOWdOrand polonium

.,, , .
. .

. --

spl~ercsin which t!!eneutron distributions were to ~bemmsured, were prepared by

iriIling a 1’1hoi,,>to the center. This hole terminated in a spherical cavity to

:hoM the s ource at the center.J A Be tube was ~illed with Be disos of l/8’fand
.

l,’!L’lthidness, and foi1s of various .xatoriah usgful for neutron detection were
,4

smdwfch-ed in between the disC3, %? source was then dropped in tinesphere, and

tue tube containing tilediscs and foils were put in pkce. W&n- z suitbble bm.

●

bmhmt t ho, tho foi1s wem removed, the inclucod radicac.tivitymasured in a

~kndard qeone+qy with a Geiger&ueller counter, and suit~ble corrections applied
.

mmimb”:
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In orci~rto measure the countin.i;el’i’iciency of our geonotr:r,the
....

i’oilswere then j;laced in the l.ar go ~aphite pile in G BuiI.ding,wham tile

thornal flux has been calcubted by,R. ifalker.

%ctn$t)-difi’ermoes microtaken with the foils in question so th.t.-4.

~~~ a~~iva~i01-IOr tjjje foi1S OUt of ca~nilm to that in cadmium was not very

iar~e (about 10) at the Fositi”onin.the pile which was used, the neutrons”

~.ens’uredby the cadnium difference nethod were nut %ery good thermal neutronsc

The reason for this is that t!!ecadmiun out-off is scmew!nt too high. V.

%%~kopf sugg,estedconpnrin~ the cad~.iundif:-erencensasmwaent with ,a@dolin-
+

.
iuv.difference. This was done, shie3,din$the detectors with hyers of Gd2~ .

2contail;ingabout 8 millipams -percm of Gd#kj. This Cave a thenml aotivity.

Lnduoed.in the foils (by difi’erence) about 32% less than did the cadnium difi’-

erljacos Since it was folt that this value a.iChtb~ on the low side, an ,aver-

SP value was takoa for the trug thmwml e:feet. That is, the thermal effect

the cadnium difference was rmi:;ccd b:yl,75~cImf’om calcu’latinflthe

eitlcienoy of our geomtrj-.

ctiver=lmils thiok. In this case there is appreciable absorption of tinoBeta

r~ys in the foil itself. This effect was”studied by measuring the activity of

. a st&dard foi1 in the‘standardoountin~ Cacraetryand then coverin~ it with

w.iccessive,thin, non-irradiated foi1s of the same mt&ial to detcx?iine*he. . ●e 9*9●00 ● ●00 ●

●

● O**
● * 9● 00: : n: ●
● am*

80 ● 00 ● *O ●0: ●:0AD ●**
●

● *9 ● ●
● ● ●:

● :e: : ●.:
● - ●0:

● ☛
●

●

●
● ☛

●☛✚
9*
● 9
● 0

● *
UNC1AS51FIEQ

I

. .

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



,.. - . ... . . .. .. ... . . . . . . . . . . . . . . . . . . ... . . . .- .--A. .. UA”. . . ---- --- - ------------- ------------ ---------- ------------ -— ---- --- . . .

,

“T

!Niihih@::
9* ● 9- ● ● O9 ● ● a,

9* ● ** ● 00 ●:0 :.. :00
● **
● o:. ::~: :

●● :*9 .*
●:0 :00 ● 0

gj.bsorpijioncoefficient (see $i~~r”e~1 am 2)●

WAs\\i\\D
A correction was then nadt3to

obtain the aotual, sp~oific &ativity of tho foil a’s-fo~lciis:

q+ Ac~ukl activity of foi1 Eer qnit tkic~eos at depth
x in foil.

. . .
6= Cb~ermd countin~ rate from thick foil.

..,.
v: : Linear abscr~tion coefficienb of foil ma%orial for

dx, wl,erex is

A(x) WUS found

.

t>,ekliiok!crmssof’ the foi1.

to “bene&rly independent of the depth,,.

in the foil for q nil foils. %erefore. A(x) = - a
●. . .

1- 6-?X

Data for u series of iridiumfoiIs of various thicknesses are Civ~ in’

Table I. The essential constuncy of A(i) computed in th~j wa~ for foils vary-

.
in~ in thickness from 2.5 to 15 roilsis additional proof vhat A(x) is consttmt

,
throuq+hout the thiokness of auy one of those foi k. This ‘tablealso shuws the.

.
ftillacyof attachin~ significance to activit~ per xilli~rm~ for foils of varyin~

weights.
..

#

.

.

.

GWTIOl! IV. CCRRWTICW FCR DEW7S IC!J(2PNE’JTRC1lJI)E%ITY 1:[FOIL ‘.——

It ig not satisf’actor!rto assuno the ei”fioiencyof a foil for detectins

nmat,rims iz Ir,de?ende-ntof’the spectrxl,deTon5in~.o)1ly on sme avarag,ocrews-

t“see Ion. I’hereason is that those nemtrons whoso ener~~jis such that they are

very redi \: absorbed by the foil atoms will aknost conpletoly disappew in the .

~urftaoelayers of th~ foi1, and tF,oatoms insido the foil Elir>t as well not be

tli~reo .’Iheeffectiva ‘wei~ilt of the foi1 is thus less than its

The na~nitude of this effect wi11 de~end on the a.ot~l

ior this experiment only two kinds of spectra wore mns id ared.
● ✘ ● a-o ● 99

.9*9
● *99

● ● 00
● ● .O.

● 0●: ●
:0●0:●**● 0
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● ● 99
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● ● 90 ● e
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spectrum, but

NameIy, the
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‘d sphere. Actually, the spectrum in a %x-yili.umsphere depczuis(a~ well as on
T

the source, ;,%ichIn these experiments was standard) on the s..i:aof”the sphere

md th p iticn in it. For mdcin~ this co~reckim , a standard neutron spectrun

the cqnf,er d the 13-11/J6° sphere. The distribution of neuc.rons wi%hin & foi1

e~f~~ded in ~fiisspectrua wag obtained “Dy~i~in~ Up Sevf3r&~VO~J. thin fO~ )-$ t O

oktain a total thickness equal to one of tne regular ~ nil foils. After b~-

baranent, this sandwich of foi1s was taken %part , and e“achone of the thin parts
,

counted for induced ac%ivi~y+ This actitit;~was then compared.with that in a

vm~ tk.in toil placed in the sime speotrwna This foil was so thin (.OOO~’}-.OOIH)

that the correction for depletion of the bean in it was
.

as;3ux1ed ne~li~ible. (An

to ?20193s than $<, end it is only a correction
.

.

depletion correction was taninporta??t(less“than

foils in the thermal flux (see also Section III).

.-
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UIIICLA$SIF-IED
expori.mentallyand”listed

WJld .570 .j’zz) k l.i~

the ratio 01 e.fiicienc:~ was found to be 1,]~$,both for i.ndiun

ror Ltmc or better iriormation~”it was then assured tc be the.
,Q

.=..

m’~~ane6s . ‘Ik A is probably too high for nnnganeso,-since )~”

but S hlCe tX. and .6’ were not deterr,ined,not hinC car,be done

.noreexperiments me carried out●

4 .

IXFZREL;!’V,LDATA

data on resoriance .<cteators are yiven ‘inTable II

and for goM.

about it unti1

:

and in Figures

~, 6, and 7. The c.slu~s in Table 11 tireexpl.uinedas fOlhJWS= . I
.

{1) Location of detector, For calibr&Ltiti,the detector was in a

graphite File; and in tyhiscase the ead.niuic?if’ference was Feduced by 1.75;$
..

.

●

✎

to correct i’orthe rather l,i@ cadrLiuilout-off!,

kihenthe detector ws in a beryllium sphere””,it

T>&ediameter ~f tho source s phere WL$ .~.~~”k

(2) The element used as detector.

w-i Mm to obtain Colmnn 3,

“1was.pIacod ..@;* fron”the center●

activity was read at % standard ‘tineafter the end”of

That is, 1~~- ninu+jesaftsr a bonbard?zentof 21 hours,

tho sa”xeunit~ are useal.in com~]utingthe activity in the

berJfilium sphere flux, they canoel gut and are not important. The ~eight eorrec.

. ‘ticm is siall, sincg all foils”of a Fiven mterial were the seinewithin a few

.

,

..
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.
4 (~~) ‘J’hethemal cross-section, as f’uund in LOS Alcmos iiandbook.

‘thepoint used for calibration.

●

.
i?,)question. Corrected to saturated activity and calculated for a t otal sou-rce

stremrth at the center of

ti.eoti:!of.’Lnt!sOuroe. TWO

Sloth., TilestranFer was

when first one ~cmrce and

l?i.mre9 ~hows the strenrtilof each source caloultit ed as function of’the time.

107 neutrons per second. Correction was -de f’ortoe

sourcgs ware used; the weaker ( !j●L? ) was measured IJy

c~npar@ to this b:~countinf indiun induced activity

than the’other was ~laced in the 6ttbep~llim sphere.

(9) This is ar.o.v-era~ei.’rodtict or the flux and the cross-So’ction for

tii1 neutrons absorlmd b!~tunefoi1 in fliuustion.

str-p~.h. The uni‘;sof this quantity are (flux

l!h~?seare calculated 6s follows:

1 c licKs 1.
.. ,.. -.. _ -~ ...-..-. ●

Source strenyth i,ninm~.j Be- “~ nv J ,’ne

It is riven per unit source

barns) per (neutron per second).

I

EffBe ..’ 1 ‘>

,. ..-.—
? Source 3trer@h “

/’

.
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#

~anose foils all nornal~zed to unity at tilePO:n% •~+dO)~from %h~ cen$er. There
,

;~ereno sityifioank differences found in,the distribution curve: Civen by the~e

.

.

.

?).,{n,~n) in ber*711i.~;lunder thesa conditiGnss.“*doup for , .

:;’i.3sion source aas at tho center of the ~1~sphere~

?
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