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HE: Change in Laplacian with Change in Temperature in BeO Pile 

The Laplacians of homogeneous piles consistins of BeO mixed 
with different amoWlts of U;30g ~ontaining 2~ U3(235)OS) have been cal
culated for neutron temperatures such that kT is equal to .. 025 ev and 
,,090 evo When expressed in degrees, these temperatures are 2900A and 
1040oAo For a given concentration of tl~ fissionable isotope, the ratio 
of the Laplacian for the cold pile to that for the hot pile, BcoldiBhot 
is given in the last column of the table.. . 

The calculations were made assuming that the neutrons come to 
ther.mal equilibrium in the pile and that the thenmal pile eqUation, -(1 -rL2B) = ke- £B 

il3 valid.. L is the diffusion length, B the negative Laplacian, k the. 
reproduction i'actor, and C'the age .. 

The diffusion length L was calculated from the relation 

l/L 
2 = JN25 cr a25tlr;~0 otneo (l + N28 <r a2s/52S (J""" &2; ..... ~O a-aBe 0] 

lomere the N' s represent the number of atoms per cc, o-(l is the abs orp
tion cross section and crt is the transport cross sect1.ono 

The reproduction factor, k, \'Jas taken equal to f? p where f is 
the fraction of neutrons absorbed in 25, ~ the number of new neutrons 
produced per absorption in 25, and p is the chance that one of these 
escape resonance capture. For homogeneous piles 

f = II [It N28 ~2g/rl25 aa.25 + NBeO IT aBeo/N25 0-&25 ] 

7[= )) (j :f251 (} 2025 = 2010 

P :: exp [(N jo-dE/E)28/(N ·(js f )BeO 1 " -~---,.,... ..,.. 
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Val.ue.~r~f~/E Viera found fran the Handbook curve for the appropriate· 
value ot tne scattering cross section per atom ot 2B. For infinite dilu
tion J. o-dE/E was ta.ken to be 240 bams" tTs is the scattering cross section 
and ~ the average change in the logarithm ot .the energy per collision .. 
The product o-s t tor DeO was taken to be 1 .. S9 tor the cold temperature 
and 1.72 for the hot" 

. - 6 2 For BeO ot density 2,,7 ,the. age , was taken to be 13 em at 
the cold temperature and 130· cm2 at the. hot temperature .. 

other constants used are the same as those given in ltUC-KW-60Q 
. . . 

VALUES OF PlIE'CONSTAln'S FOR HOMOGENEOUS 
U308"'; BeO_PILE ~~R TWO TEMPERATURES 

:t',. 

'COLD kT = '0'022 ev 

~s u3(25)08 
f P kgf,? P . L 2 r B Bco1d1'Bhot ~s BeO 

.. 001 . ,,815 .956 10638. 126.,8 136 1 .. 98 x 10-3 
.. 002 .. 8<}0 .. 918 10714 6900 2070 
0003 . .. 920 ~S8S 1e714 4706 2 .. 98 
.. 004 0937 0 865 10700 360 4 3.10 
.. 005 .945<>846 1,,680 29.2 3 .. 16 
.006 .. 953 ,,828 1 .. 658 24 .. 8 3.,165 

HOT kT = .090 ev -
... 001 .. 810 .951 1 .. 591 282 130 1.25 x 10-3 1058 
,,002 .889 .911 1 .. 682 155 1 .. 963 1038 
.. 003 • 911~ .. 880 10680 107.5 2 .. 30 1030 
.004 .930 .856 1.661 82 .. 5 2.47 1.,26 
0005 .940 .. 834 1 .. 638 6700 2 .. 56 1 .. 23 
.006 .. 948 0819 1 .. 616 56 .. 5 2 .. 62 1.21 
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