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ABSTRACT.——

. ......_—uNcL~5s\FlED

approximation the efficacy of the tamper in returning neutrons to the core can

bs described by a single numberD the tamper~s reflection coef’ficient~which

material may lm. The core can similarly bG described hy a reflection coefficient

the refl.cationcaef’ficienta taqxw,would need in order to make the assembly

Gimp?y by the condition that Gore and tamper rd’lootion ccwfficientx be equal,,

‘I%oeconomy introduced by this formulation is 30 great that all

results on the critical radius cau be represcmtad by a pair of grapha~ which~

sccona pair oflgraphs serves to give multiplication rates.
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~ this note we shall present an approximate method of’finding

rasses and rnultiplication rates which~ while not as accurate 6s

graphical presentation

The method is based on a fact learned from

ment9 Of the problemO that the neutron dietribu’tiom

bc approximated in a rather simple waye The neutron

taken to be of sinusoidal form, and in the tamper an

The true distribution shovm a transition effect near

the more elaborate

in core and tamper

treat.

can

density in thficore is

exponential is used=

the core.tamper inter.

density dropping rapidly in passing from core to tamper. ?!e

this by allowing a discontinuity i-ndensity at the imterfaceti The

of tho d.iscuntiriuitycan be de’k’rninedfrom the conservation Iawt
,“

the rate of production of’neutrons in the core of a critical assembly must

-tM.ck] G Chce the density ie fixed in this ways the oritical radius can be

deoided by examining the neutron balance at the center of’the core$ that isE

by demanding that the inte&ral equation which governs the diffusion of

neutrons be ~atisfied at r = 0,. The extension of the method i-1~nom-critical

assemblie~ is immediate~ sinoe a multiplying systemis equivalent to a

oritioal one with time absorption,

-..
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section’> The number Qf neutrons emerging i’roma”collision is just.1 + fO

For the ‘camperOoy = N“aUtr, f7 =- ot/0 u~r$ th~ primes denoting tamper

qrum.titie&O The neutmm flux density n (true denhity times velocity) will

Da taken to be

with k“and
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(5)

CMr procodure i$ to ob%ain a formula for tho critioal radius by substituting n,

on the loft hand

G1-mioeor the

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



.,. ●✚.09: OQ. . .
.me .*

. .. 9*” :..
. . . . *
..*= , ●** .,: “ ●

. ..**

-e .e. .99 w ● ●:*

.f!
●

●: :
.: ●

e-
.* *”*

“=%:=”*”“ “*”

.*

. . UNCLASSIFIED.*a
—. ...—...-...——.-L -.m..=,-----+—~

The density funotion which appears on the left hand side is the oore density,,

To avoid confusion this has been indimted by the subsoript cc b writing

{6) we have multiplied (~) by a factor @o*, which takes out the effect of the

canterO Tha right hand side of (61 Is thus (a8ide from a factor ~R) just

the flux of nnwtrons per unit solid tingledirected.radially inward acvoss

the core surface. In order to put our relation in h dimensionless forrnti

lot us divide (6) by the net outward l?luxQf neutrons from,tho core surfaoe~

TM integrals YJhichappear are read$ly evaluated:
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2)
This formula has previously been obtained by A. H. Wilson ~ bya somewhat

Eq. (8] has a remarkably simple structure$ in that the left-hand side

%XNT02V(XImly core propwties$ and the right hand side only &mmp@r properties<
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The fact tkt -theeor~ reflwtion ooeffioient is a function only of

f and ua, and the tamper reflection coefficient of f~ and aPaO leads to a

convw$.ent graphical rqx-asontation M our remultso (Me plots, on smi=log

the tXWIS~fir=I% tamper .sheekover the core she@ and displaces it to the

right by an amount ~n(w’’a~)o The value of csaat which the curve for the

correct f crosse~ the curve for tho oorrect fq gives the critioal radiu8~

For the determinat~-cmof the multiplication rate of a non-critioal
●

system amther form of piotting may be usedz One now knows u, 08, fB ffiand

tieand wishcw to .fin.dthe multiplication rate a

..,-——.-——-
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but with o(I + f) and O“(l + fO) left unaltered= ‘The invari.anoeof the

latter quantities is evident if they are written out explicitly:

The sohwne of graphing is to -@et curves or

af.a(l + f,)a* and, on a transparent sheet.

T w ~ for a series of values

curves of T vs ;fa for a series

mm sh,eetand shifted to the right by an amount m - ~“ao The point at

wh%ch the curve of the appropriate value of 9(1 + f)s.crosses the curve of

appropriate Qe(l + fw)a gives the value of uae The multipli.cntionrate is

thsrifound from the relation aa/v == . cm= The multiplication rate is often

/expressxl in terms of a quantityy = a OV, This quantity is given by

~.}y= &/’aas

Comparison of oritical radii calculated from (8) with the more

Glauber (LA-174)and of Frankel and Nelson (L&.~~a)

critical radius which is con6i.stantlya li&tle too

of constants which are of most interest the discrepancy

is nearly a constant 2 per cent. Such u tendency of our results iG cwsy %@

understand it is a consequence of replacing the transition effect at the

in~er.facaby a discontinuity, This makes the neutro~ density near the

interface a little too high in the core and a little too law in the tamper,

givw a little too mwh fission (UKIa mailer critical radi.usc The effect
.9 n-. *.. ● .5**●. e.::

*=m: : w
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that for a U tamper.

.— -—. ..——-
f = .39, f“ = -.o~

-- .—
cm

graph
—. .—.

1.y

1.69

10 ‘j(l

1.29

1006
... .. —.

—. ——

1.CM3

——

—.— .—.—s—..

f = .’72,r’ =6?eo~

0.99

0.69

.,.. —. .— .-.

*
Glauber

—..— .—

I.284

0.856

00701

A,comparison betweari multiplication rates from the graphs and tho8e
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graph C&auber

0

.046

.(WJ

.129

,16!4

mJ4
——-

‘lWYgraphical method is &ean to he quite good.

Illustration of Uss of Gram.—-. —...— —.

Critical Mwsu—.. —.—.. .

0

.3047

0161. .
.184

.
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