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ABSTRACT.—

!L’hediffusion length for C neutrons in L3e0is detwmined ewperirl~wtolly

to be 29.4 m. Tho mpwiment consists of’inserting a 6’7Layer of.BcO in,a KI.gma

pileo The saturated activities of indiurR folla placed in a albt o.bovotkm MO layer

are ooinparedwi’b the activities of foils plaoed in the some slot, the 13e0hn~ing

been zwplaced by graphite. @t@r determining the difzfusioulen@J? in grapti3;sthe

diffuui,onlength in BeQ is oalculatod from this ratio.
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EZPFRIMENTAL DETMND?ATION OF THE D33WtJSit)NLRIWTH FOR C NEUTRONS Ill13ef3—.

1) of thenual nwtrons in BeO (the tmporBecauso the diffusion length

material of the water boiler2)) enters into the theorotioal cdcuktionfl for thr

oritioa~ mass of the boiler, it was considered of interest to determine this quan-

*i.%yexperimentally. The xk?asurementwas made by oomparizvg,in a sigma pile, tim

saturated activities of iridiumtoils with and without a layer of W@. Sinco the

value obtained f’orBeO by khis nethod depend~ directly on tlm diffusion lcag?h in

tho particular graphite used~ it was neces6ery fi.ratto determine the dif.funioa

Iengtz in th.eMWT pile graphite. This also served as a useful check CD,‘thee.zpwi=

.mcnt~irtceit i~ known that the diffusion length in A.IXYIgraphite should be appror&=

~atel:fSO cm.

The graphite measurement was made in essentially the usual way (report

C1-573,Fig. 2)0 by

above a 200 mc RaBe

of thQ pile. Other

rated ao+ivlties of

inserting a layer of cadmium acrows the pile at a level %.3 cm

source placed at the center of a @ane 15-3/8*$above the bottom

pile dimensions are listed at the end of this report. ?he satu-

indium foil~ plaue’dver%lcally abeve %he source in S1O%,S z:{. ZTT-..

:~IIs res)?ec”bively55.8~% ~v.~~cm. and 120.48 cm above tho source were.detmmined

with and without the Cd layer. In each slot the difference of the *O activities

1) Diffusiozalength is defined as the distance at
off by a factor l/e in an infinite medium with

which the neu%roia
a plane souroe or

deacr~bea as the ‘shortestdistance frornbirth to ~apture of
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in%emtity falls
qualitatively

a therman neutron.
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rneasurosths density at that point

baptured in the cdmlum layer. In

without Cd, of those neutrons which would be

this way the plane of the layer sots eakezd:iali.y

‘scwrce”; actuaUyO the diffusion length measured is that o.~ Ga9 a slow-neutron .

neutrons.

The calculations were complicated considerably by the placing of the RaEe

6ource in the center of the source plane (i.e., at coordinates x s OS y ~ 0] in~$cad

M at a point half-way between the center and one edge of the pile (i~eoo x s a ~.!O/

Y sO).. since the harmonio corrections are very large in this cam, the dokts fwc=

tion approximation to the thermal souroe (as used in CLO~~~) is not sufficiently SC= ‘

cura%e. Instead it was frond zzeceasaryto take for the actual thermal density at thn

cdni.un layer the exaot solution of the neutron diffusion equation given by Fermi in

(lj

vhero Z. z the diatanoe from source to Cd layer

“Em s mi?+axationdistanoo, i.e.: distxyme in which the intensity drops off by a
faator Ue

i. = 1.000
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i fi r$(thermal)

Ec~.(1) neg?.ect8a very small additional term dus to the finite height M the pile.

with distance from the source as a sing3e 18xpwen=

Zn orihr to correct this equation for the actual caae in which there 5.smore than one

lw.rmoxh, eaeh

mm of all the

denai%y must be multiplied.by the rakio of the i’ivstharmonic *O the

hai~o~ics, i.e..
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where a = width of the pile.

Since the large harmonic correction Eq@ioc to slot I seemed 18ss reliable

used to determine the final.value M C1l~ The value so obtained was i?8.i+L1om gitin~

Wo

thaE graphite$ the change in neutron distribution as a function of distance from t~no

oouroe 100?xsqualitatively eomewhat like Fig. lo

(iiS’aca .f’X’tx!lSow’oe >
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Chr3.@,y derived equations

at any point the ratio of

Ou% it. ZWnting this ratio, “thediffusion 1ength csm be

la a funotiou of the relaxation diatanoe in the sand.wioh

M by far the largest effeot is obserwed above

hated ratio for this region only was usedj however, with

be possible to d3.6tinguj.oh.between absorption and s-%xttoringcross eeoti.onby cmqmr=

ing the ratios below to thoEe above the E3eClayor~ The genere.1equ.atiom for +IS
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with IM) than without it, the graphite data were multiplied by an exponential factor

making the two inb~%ities correspond to the Bame position. The final result obtninfic

The iridium.foils used for this experimentwere of the standard Chicago t,yp~

~mils thick> 4x6e5 em. Data obtained with these foils were reproducible to within

P~. To dc+kermineAs three Pb-shieldsd Geiger counters with soalea oi @ were useqe

The set factors between the u~,itswere determined by oounting the same i?oi?.in each

count<!rand comparing ths flaturetedactivities obtained. In the experiment oll

foils vere oounted to 20$000 countw~ at least thrcm foils being taken in ewh position,

@ ?~ correction was applisd to all cadmium aotivitzies *O acoount for t!le

absorption in Cd of neutrons in the incllum reaom.nca energy region.

Lf the graphite valuo is acsumod correct the BeO ehould be correet ‘m within

approximately ~~ however~ en estimate of the errors in the graphite mlue is hard to

make as it depends mxinl.yon the calcu~ated harmonio correotion~ The JlU2XiWXn spread

in the values of L obtained from the three possible combinations of’data using all

three slots is a~~? howeverO increasing ‘theharmonic correction to slot 1 from the

calculated value of’ ~ up to 11% decreases the maximum spread to le~s then ~$.~ .FO!r
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MO Graphite—..—

‘m z 120.48

‘3 :208.01

a = lyioo
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