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: N AGE T0 THERILAL mWRC“’ (,025 e.v.) OF FISSIOL
*gfr'}?x*'l I }'igg()cAL IIXTURES
By
L]
Nancy 1l.- Dlsruke and II. Ruth Arnette
The neutron age in a [g0-Al mixture has been calculated as
a functlon of energy for
volume of Al 0. %, 1, and 3/2.
volume of HpO .
Tne formula used in the 'calculation is that [or the second
nmoment of the slov;ling down range for neutrons in a glven moderator
(see A-1827 or LT-17):
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where s

vol. of Al Al yol. of Ip0 ZHZO
botal vol. <— * Total vol.

)\ o 1

H vol. Ho0 ‘gng
. total volol

o(x) = A/ A )

. _ =
1 o.6 Al 10 0.6 2
E‘A - e T 2.7‘7 KG; © = X l (20‘. + as')

5 g7 = " "3 18 ®
' . H
Zﬂz Oe}e
e x 1 x 2
. “ 1o O’

Q 6 mev

The energy is represented by x = An Eﬁ;}::;;v)
U corresponds to x for E = 0025\eovo

N [ieroscopic cfoss«sactions used were taken from
IUC~HIG-7, the neutron cross«séction curves of II. H., Goldsmith

and H. W. Ibser. In dalculating.the average ag@;‘?f. the

thermal neutron fission spectrum of LA-84 was used,

lileroscoplic and macroscople cross-sections, the calcu~-

volume of Al 11,3 2,
volume of Hzo = 0, §» 1, 3/2, and the

average age for each volume ratlo are listed in Table I.

lated ages for

Figure I shows the age as a function of energy and Figure

IT shows the age averaged over the ‘flssion spectrur as a

T , function 6f volume ratio.




volume of Al ' '
In the case of “{5lume of 0 = Op the age was calcus

lated for energles from .025 e,v, to lO mev. The avsrags
agewn%?; was found over the energy range .025 e.v. to 6 mev.
and over the ensrgy range .025 e.v. to 10 mev. - The value of
Cgp from 6 mev to 10 mev was assumed to be the same as

Cgo(s mev.). An error in Cgp in this energy iﬁﬁerval would
affect %? very little. However, in the case of Hp0-Al mix~
tures the age calculation was not extended bsyond 6 mev the
highﬁst energy for which (Tgl is knownp' The calculated

T (6 mev to 025 e.v,) for the Hp0-Al mixtures were normalized
to the value obtained for 77(10 mev to .025 ev.) .for Ho0 by
mltiplying by the ratio of the two HpO ages found experimentalw
ly and by calculation from L&V to ‘thermal, Both the‘calculated
and normalized values of‘i? are shown in Table I and in Figure
iIa |
In these calculations we have assumed that the Al is

infinitely héavyg_and that 1t scatters spherically symmetricalls
in th‘e‘c° of g. system. The first agsumption introduces very
.1ittle error; but the second assumption is. probably Iincorrect.
Ths total.scattérimg cross-section of‘Al.at‘a few lleV is
already larger than the theorstical maximum for svsqatteringe
This means thét there must be gsome p or higher'scattering,
which, dependiné on its slgn, would make these calculatéa ages
alther too high or too low. |

This calculation was made under the direction of A. il

Weinberg and II. Soodak.,
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e
e MIcroscopia . I‘ lacroscopic _crOSSumon AgB, 1, Irom RN
cross~sectiona tse_ctiong _ therma;L energy (.025 e.v
i (in barns) ! (“"‘5‘) | in (cm )
{ cm
: 5 mev . :
B In =27 :
(mov) E B 0 AL iH0 Al  Hp |
ﬁaﬁxlO“B 19,30 57 4.1 1.51 3.93 ,091 3,81
5.163x10-819,06 . 53 4 . 1,67 3.66° .100 3.54 .
ixio=7 17,91 36 4  1.60 2.53  ,006 2.41 .24 52 .89 1,37
5,163%x10~716.76 25 4 1,55 1,80 ,093 1,67
ixio~6  15.61 22 4 1,51 1,60 ,091 1.47 .99 . 2.03 3.44  4.95
5,163x10"614,46 21 4 - 1,49 1,55 ,083 1.40
1x10~85 13,30 21 4  1.46 1.53 ,088 1.40 1.90 3.95 6,40  0.82
%.163x10°912,15 21 4 1,41 1.53 .,085 1.40 .
1x10=¢ 11,00 - 21 4  1.42 1.53 .085 1.40 2.59 5.91 9.63 13,97
5.16%x10~4 9,851 21 4 1,42 1,53 .085 1.40 . |
1x10-3 8,700 21 4  1.42 1,55 .085 1.40 3.55 7,88 12.95 19.19
1:778%10°° 8.124 20,5 4 1,50 1.50 .090 1,37
3,163x10"2 7.548 20,5 3.9 1,50 1,50 .090 1,37
5,623x10"0 6.973 20 3.9 1.50 1,46 ,090 1,34 A -
1x10~2 6.397 19,5 3.8 1,50 1,43 .090 1,30 4.61 10.01 16.43 25,00
1,778x10-2 5.821 18,5 3.8 1,60 1,36 .096 1.24 -
3.163x10~2 5.245 17 3.8 1,90 1.26 ,114 1,14
5.623x10~2 4.670 15.5 3.9 2.30 1.16 .138 1.04 .
1x10~-1 4,094 13 3.8 3.20 .99 .192 .87 6,54 13.41 21.78 32 %
1,778x10%1 3.519 11.5 3.3 3,80 .88 ,288  L77 7.28 14.73 23.71 35
3,163x10-1 2,943 8 4 4,00 .87 240 .53 8,76 17,27 27.30 39,50
5.623x10"t 2,370 6 3.4 3,90 . .51 .234 .40 1120 21,21 32,70  46.25
1 17918 4.5 4.6 3,50 45,210 ,30 14,42 26.47 40,03  57.90
1.778 L2163 3, 1.3 2,90 24,174 .20 25,58 42,06 60,63 . 77.70
5,163 L6402 2 1.5 2,40 .18 .144 .13 45,80 69.17 96.03 116.2.
5,623 .0649 1,5 1,1 2,00 14,120 .10 78,20 112,85 151,30 197
6,00 0.0 1,3 1.0 2,00 .1202 .120 0868 Ol.46 128.96 170,13 208.03
8,80 - ,125 1.2 1.0 L1136 .0802 104.90
7.68 - .250 1.0 1.0 .1002 L0668 130,27
8,73 = .375 .9 1,0 0935 L0601 153.24
9.89 « 4500 .8 1.0 0868 = ,0534 181.%
'10 ~ -.5108 .8 1.0 0868 . ,0534 183.05 .

S,

- ‘ L 0=6 _ -

» (. average ags, using the o 8verage gver w : opv
fisaion spectrum from LA-84 {:\ mev energy interyal 30.00 47,53 67.57 86aii
{ 0-10 ¥ev. Ener.Int.33.27 52,28 74,33 95.4"

¢ Normalized to
T Hgo = 33
# Theme values of wer'e re&d from the curveg Figare I
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