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Fig . 1. N e u t r o n spec t rum f rom thermal fission of U235 
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Cadmium Ratios of U235 Fission in Slightly 

Enriched Uranium, Light Water 

Moderated Lattices* 

The initial conversion ra t io of mult iplying assemblies 
containing U238 can be inferred f rom measurements of the 
ra t io of epicadmium to subcadmium capture in U238 (p2g), 

* Work suppor ted by the U. S. Atomic Energy Commis-
sion. 

expressing the contr ibut ion of the U233 epicadmium fission 
either in t e rms of the rat io of epicadmium to subcadmium 
fission in U235 (525), or in terms of t he cadmium ra t io in gold 
(CdRAu) CO-

Work per formed a t BNL in slightly enriched uranium, 
water modera ted lat t ices {1,2), has shown a discrepancy be-
tween conversion rat ios deduced f romp 2 8 and CdRAu meas-
urements , and those deduced f romp 2 8 and 525 measurements . 
Since in ref. 2 it was s ta ted t h a t the gold cadmium ratios 
measurements were probably the most reliable ones, the 
values of 625 seeming systematical ly low, some by as much 
as a fac tor of two, the cadmium rat ios for U235 fission of 
some of these la t t ices have been remeasured, using a tech-
nique similar t o t h a t t r ied at W A P D (2). 

The method originally used at B N L , and described in 
ref. 1, consisted of counting the fission product (3 ac t iv i ty 
of high pu r i t y Al catchers , which had been i r radia ted , one 
bare and one cadmium-encased, between sections of fuel 
rods in min ia tu re lat t ices. Minia ture la t t ices (18 in. tal l) 
were preferred t o exponential assemblies because of their 
ease of operat ion and of the higher flux a t t a inab le , previous 
work having indicated t h a t the use of a reduced size as-
sembly does not have appreciable effects on the values of 
the measured parameters . 
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Fig. 1. Fuel rod assemblies of bare and cadmium covered 
foils. 

The main source of error in this technique was ascribed 
to t he magni tude of the correction for the cont r ibu t ion of 
the U238 fas t fission t o t he cadmium-clad foil ac t iv i ty . 

To avoid this inconvenience, in the present measure-
ment the A1 catchers were replaced by highly enriched 
U-Al foils (14% uran ium-93% U235-and 86%) high pu r i t y 
a luminium by weight) . The foil a r rangement is shown in 
Fig. 1: the purpose of t he fuel bu t tons conta ined in t he 
cadmium pillbox is t h a t of minimizing the effect of s t ream-
ing of neutrons th rough the cadmium end pieces, t hus 
ensuring t h a t the resonance spect rum impinging on the 
cadmium-clad foil is typica l of t h a t entering the bare foil. 
The thickness of t h e cadmium pillbox corresponds to a 
cadmium cutoff of abou t 0.45 ev. The min ia ture la t t ices 
and the high flux faci l i ty used were the same as those de-
scribed in ref. 1. 

The fission product gamma ac t iv i ty of the foils above 410 
kev was detected by a 1 X 1.5 in. N a l (TI) scinti l lat ion 
counter . The induced act ivi t ies were normalized by measur-
ing the na tura l gamma ac t iv i ty of the foils (above 130 kev) 
before i rradiat ion. Sta t is t ical counting errors were about 
0.5%. The effect of U238 fas t fission, as well as the correc-
t ion for the U235 na tu ra l ac t iv i ty above 410 kev, were neg-
ligible. Use of the above technique implies t h a t t he fission 
product yield is the same for subcadmium and epicadmium 
fissions. This seems t o be a reasonable assumpt ion , since 
the bulk of the epicadmium fissions of U235 occurs jus t above 
the cadmium cutoff. The assumpt ion has been f u r t h e r sup-
por ted by the exper imental evidence t ha t the decay curves 
of the bare and the cadmium-clad foils are ident ical . 

Table I lists the resul ts of the 525 measurements for 0.600 
in. and 0.250 in. diam, 1% enriched uran ium-water mod-
era ted la t t ices (water to u ran ium rat ios of 1:1, 1.5:1, 2:1, 
3:1, and 4:1), toge ther wi th t he previous values. Table II 
l ists the corresponding conversion ratios inferred f rom the 
values of p2s reported in refs. 1 and 2; expressing the epi-
thermal U235 fission in t e rms of the new measurements of 
825 (ICR25) and, a l te rna t ive ly , in te rms of the measu remen t s 
of 525 (ICR2o {1,2)) and of CdR A u (ICRAu (1,2)) repor ted in 
refs. 1 said 2. The equat ions used to calculate ICR f rom the 

TABLE 1 
R a t i o s o f Epicadmium t o Subcadmium Fi s s ion R a t e s 

of U235 in 1% Enr iched Uranium, L i g h t W a t e r 
M o d e r a t e d L a t t i c e s 

Rod diameter W 
U 

«25 
Present measurement0 

2̂5 
Previous 

measurements 
(1, 2) 

0.600 in. 1 0.190 =fc 0.0007 0.168 
1.5 0.133 =b 0.0007 0.131 
2 0.099 ± 0.0004 0.085 
3 0.0702 ± 0.0007 0.047 
4 0.0543 db 0.0001 0.033 

0.250 in. 1 — 

1.5 0.1461 ± 0.0017 0.140 
2 0.1103 ± 0.0003 0.095 
3 0.0726 =fc 0.001 0.056 
4 0.0538 ± 0.0005 0.050 

0 The errors quoted are the s t anda rd deviat ions of the 
mean of a series of 3 to 5 measurements . 

TABLE I I 
Convers ion R a t i o s of 1% E n r i c h e d Uranium, L ight 

W a t e r M o d e r a t e d L a t t i c e s 

W Rod diameter — ICR25 ICRAU (1, 2) ICR25 (1, 2) 

0.600 in. 1 0.965 0.965 1.012 
1.5 0.750 0.747 — 

2 0.709 0.703 0.730 
3 0.651 0.649 0.674 
4 0.592 0.587 0.610 

0.250 in. 1 
1.5 
2 
3 
4 

1.14 — 
1.06 1.05 
0.83 0.82 
0.75 0.75 

measured quan t i t i e s were those derived in ref. 1. The satis-
fac tory agreement between the values of the conversion 
rat ios obta ined f rom the CdRAu and the new 525 measure-
ments is considered to resolve the d iscrepancy which orig-
inated th is work and supports the hypothes i s t h a t the 
previous 525 values were incorrect . 
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