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combining the reault8 of various numerical computational

obtained for the critical core radius when the mean free path
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differs in cord and tamper. It i8 limited to one neutron velocity, and tho

tamper ia infinite.
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An “empirioal” formula relating tho radius of the core to the

properties ~f the core and tamper has been obtained for the case in which

the tamper is infinite and only one velocity is considered:

k(q - Z) = ~,w - 34?5

-i +IMt”
(1) ,

where a is the radius of the core in units of the mean free path in the

core;

A = ~Jlc, ratio of tamper mean free path te core mean free path.

k =/3f(l+.8f), f= [( ]/Y - l)rfua ar ah = net number of neutrons

liberated per collision in the core..

h~\/’og = ratio of absorption cross section to lxan6port

croo6 seotion in the tamper. [g was formerly called - fn)

k this form k can be calculated direotly if a i8 given. f can

then be obtained from the formula., f =-. .625 + J~&/24.
.

A formula from which the radius can be obtained directly results

● from solving (1)0

g~Ofia=-G+ 2-tH,whereG=(B-A)/2* H=AB.Cand

A = 3.168\lc + z, C = 3@#hk, B = (1.453 + A)/h

The data on which this formula is lmaed were obtained from the

● ✎ integral theory ofl’rmkel and Nelson in the
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in core and tamper and of an untamped sphere. For other cases the polynomial

method introduced by Marshak aa calculated by Group T-SV and by Glauber

was Wedo

The aurvee of radius vso the various parameters oan be used in the

following way: let us assume that it ie desired to determine a value of the

radius a for a set of values of f, & and g with k and g intermediate

between those on the given curves. Choose 2 familie69 one for a X On each

side of the given AQ Interpolate on g by sigh%, (or more accurately inter=

polate linearly in@9 in each family, obtaining 2 values of the radius~

Use linear interpolation in k on these 2 numbers to get the radius corres-

ponding to the given f, X, and go

The accuracy of the radius formula is 2.5 per oent or better.

Despite the fad that over a

0.8>f>.13;

rao~tof the radii calculated

wide range of the variables

.g>g>o; 2>0.23”

from the formula are 105 per cent or closer to

the polynomial- and integral-theory data, it

more favorable limit for the”accuraoy of the

uncertainties associated with the polynomial

is not possible to give any

formula because of the

methodo

Curves have been included for g = 07 but they are outside the known

range of validity of the formulao The dotted curve for g = 1 is not derived
.

from the formula. but ie the essentially exaot result of the variational

method and the extrapolated endpoint method for untamped spheresQ

Systems in which neutrons multiply as e& can I.wcalculated by

assuming an additional absorption cross seotion equal to u./vboth in the

core and in the tamper, where v is the neutron velocityo
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