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The difitributionmuwm in paraffin for neutrons from lla-kleand

Ra-B mmcm M modified by pa3d.Ltg through 4.7 cm of uranium have bean malyzed.

The results indicate an upper limit to the inelastic mattering crms section

of Ra-13enewbrom in uranium of 2.5 barns and a degradation of energy to a$$

average of about 200 K6v. The corresponding qualities for RaoB neutrons are

2.4 barns and 100 Zhw.
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TWO separate znwwnuwmenlw have been made of the diatributton of

iridiumresonanoe neutrons in paraffin with a central cavity of 12 cm re.diu~

1)
containing the source . ThesQ nwasurmwit’~ were made with and without a

4.7 cm thick uranium &Jpherssurroundingtkm source in order to deteqnim %M

fairly distinot groups of neutrons ar~ present:

energy in passing through We uranium nnct those

The nature Of tha

such that ii’a souroe emits

avermg~ energy; thedenaity

slowing-do%% procem in hydrOgenQUS ~terid~ if3

two groups M neutrons or appreciably different

of resonancv or tlmrmal neutrons at a large distance

from tho determined almost conlpletelybythe higher-energy group.

distribution ourves correaponding%<oth@ two groups.
.

,

2) See curves & of Fig. 1. .—

UNCLASSIFIED =#”

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



_.—

——_-——————_——_.. —v ——

——
—-. —

—.

.-

-“4-

_—

,.

In a material in which there is neither capture nor production of

neutrons the effect of mrrounding a source with suoh a material iG simply

that a fraction t of the source esc&peG without energy ~oss, while

the fraction, 1=1-f is inelastically eoattered. If the energy loss in ~

inelastio scattering is sufficient m that the range of these neutrons in the

slowing XMdiuiiis considerably le~o than that of tho primary neutrons, then

the ordinates of the distributioncnwve With material present are simply

reduced by the factor f a% Iqje

Ao(r) = activity duo to

dio-kancea. ~peeifiaally$ if

source

then

alone

around aourco

j.nelaatioally

P

sca-Hxuwi neutrons

=

\ ‘ur2dr=Pir2dr+f\A0r2d
lf3ft hand twm

!Aor2dr =
\
Aur2dr
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but S is still the fraction which has made colliai.onsleading to inelastic

scattering captures fission or oombimations of’them. ‘\

In the present case of normal uranium arid n fhrt neutron Bource,

caplamw is neg~igibla and the production

E=
\iq
Aur2dr Aor2dr

and the activity dua to fission neutrons

it in diocus~ionkom Ai. Consideration

hution Ai + Af =Au - ill. is perturbed

snail. The pro$uotion may be meammxi

producing fimion) but-not to the full.extent of ilf fission neutrons

considered this renultG

one. Consequent3

eseontially by

exmined to obtain Sdxhnatea of ths energy of the

rkolxtroxwoThis analysis is applied to the tits of

methods which may be

bution order to obtain an estimtm of

neutronsg

(1) Mycnxla transition.distance,

SlopelflciB is a function of the neutron energy. This function has boon
_..— .=—... .. -—_—————-—..-
~————————
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determi,nmiwith sources M neutrons of different energy and is given in CF-209.

The calibration .zppliesto a point eource in water whereas the present data

pertain to the distribtikionabout a cavity in paraffin. Howovero these data
.

include the distributionfor a Ra-He source and the cl therefrom is identiml

with that

this case

obtained from a similar source

the cavity has compensated the

completely surrounded with water.

greater hydrogendmsity of paraffin and

M the energy. The relation is given in CP-M?~l, againf’or a point source in

Watek?. Serber (MA WI) has oomputed the effect of’a cavity in tineform:

-
wmu’w

a= radius of cavity

corrected tomter in order to u6e th.scurves relating
~2

cavi%y

and this valuo

to f3nergygiven

in W-1251*

. ——-—
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-

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



—

-7”

Aur2 = 4ir2 + fAor2

The Air2 curve shown in Fic. 1 illustratesthe very good exponential character

B 0.5fi h~ncO di = 2.5. ‘3!hi3valu~ is in reasonably

~btainedwith ‘&-fk neutrons and Q fission detootor.

~btained for the total inelastic mxztteringfor 3 Mev

must be for-h..litmussince the effect of

and therefore j.O b must be considered

multiple 6cat-

as an upper

EM determined by tho Glopo method is obtai,nedusing

values have been calculated by integration of the corres-

curve 13. ‘i’heresulttiBre @v@n in Table I.

xwb such & sharp diatinctionbWween primary umd degraded !l’hiaIWiybe

due to the fihorterrange M available data, but it is definitely suggestd in-- ..- ..... .,.,-..,=

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



-t3-

-..——.—.. — . —-—.—_-. .—.— ——. -- . .....-

the shape of thd original curves as well aR in the difference curve of Fig. 1.

As a result, *he value of f and the avertigaenergy oi’the inelastically scat-

tered neutrons are leso oerlmin. !Nzetabulation is given in Table 11, The

value of M in ?M.s table io that indicated by the dotted line of mmve B,

Fig. 10

%ion is bettor than could be anticipated. The the methods is such

that the w prcmodure

cumrgy from ~z also

results by this method

—_

will give a higher Qnergy than tho true average. The

weights the high energy part of’a distribution. The

may be susp~cted of being high for an additional reason,

?;hisOoncep-kis applicable far a mi’~licavityand is avident froN the approxima-

tion given by Serber for small a

_. .———

~i==”

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



--

—

For a large compared with

~~ &#+ (h/’m)

“9- —-

which may be noted is au~gested by the simple physical cox~ceptfor this case;

mlll@ii;.____-.–—.
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TABLE I

-—

A.

lZn
d Mev——

0*3.05 4.4

2 ~m2
~02’=m2 ‘:a*er

m
=2 ~m2 M6V-...—

5W r2~0 — 295 4.1

Ai 0.28(3 0.2 292 54*3 67.3 0.25

Ib-B Ilatxi - f = 0,66

d~ * 2.4
It = 1.053

—
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