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F1e. 1. Neutron spectrum from thermal fission of U23%

Neutron Spectrum of U-235.” Phys. Rev. 103, 662
(1956).
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Cadmium Ratios of U?*® Fission in Slightly
Enriched Uranium, Light Water
Moderated Lattices*
The initial conversion ratio of multiplying assemblies

containing U2 can be inferred from measurements of the
ratio of epicadmium to subcadmium capture in U238 (pg),

* Work supported by the U. 8. Atomic Energy Commis-
sion.

expressing the contribution of the U2 epicadmium fission
either in terms of the ratio of epicadmium to subeadmium
fission in U2 (845), or in terms of the cadmium ratio in gold
(CdRan) (1).

Work performed at BNL in slightly enriched uranium,
water moderated lattices (Z,2), has shown a diserepaney be-
tween conversion ratios deduced from pzs and CdRa, meas-
urements, and those deduced from pss and 8:; measurements.
Since in ref. 2 it was stated that the gold cadmium ratios
measurements were probably the most reliable ones, the
values of d:5 seeming systematically low, some by as much
as a factor of two, the cadmium ratios for U23 fission of
some of these lattices have been remeasured, using a tech-
nique similar to that tried at WAPD (2).

The method originally used at BNL, and described in
ref. 1, consisted of counting the fission product 8 activity
of high purity Al catchers, which had been irradiated, one
bare and one eadmium-encased, between sections of fuel
rods in miniature lattices. Miniature lattices (18 in. tall)
were preferred to exponential assemblies because of their
ease of operation and of the higher flux attainable, previous
work having indicated that the use of a reduced size as-
sembly does not have appreciable effects on the values of
the measured parameters.
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F1a. 1. Fuel rod assemblies of bare and cadmium covered
foils.

The main source of error in this technique was aseribed
to the magnitude of the correction for the contribution of
the U238 fast fission to the cadmium-clad foil activity.

To avoid this inconvenience, in the present measure-
ment the Al catchers were replaced by highly enriched
U-Al foils (149 uranium-939%, U?¥-and 869, high purity
aluminium by weight). The foil arrangement is shown in
Fig. 1: the purpose of the fuel buttons contained in the
cadmium pillbox is that of minimizing the effect of stream-
ing of neutrons through the cadmium end pieces, thus
ensuring that the resonance spectrum impinging on the
cadmium-clad foil is typical of that entering the bare foil.
The thickness of the cadmium pillbox corresponds to a
cadmium cutoff of about 0.45 ev. The miniature lattices
and the high flux facility used were the same as those de-
seribed in ref. 1.

The fission product gamma activity of the foils above 410
kev was detected by a 1 X 1.5 in. Nal (Tl) secintillation
counter. The induced activities were normalized by measur-
ing the natural gamma activity of the foils (above 130 kev)
before irradiation. Statistical counting errors were about
0.59,. The effect of U238 fast fission, as well as the correc-
tion for the U2 natural activity above 410 kev, were neg-
ligible. Use of the above technique implies that the fission
produet yield is the same for subcadmium and epicadmium
fissions. This seems to be a reasonable assumption, since
the bulk of the epicadmium fissions of U?3 occurs just above
the cadmium cutoff. The assumption has been further sup-
ported by the experimental evidence that the decay curves
of the bare and the eadmium-clad foils are identical.

Table I lists the results of the §:; measurements for 0.600
in. and 0.250 in. diam, 19, enriched uranium-water mod-
erated lattices (water to uranium ratios of 1:1, 1.5:1, 2:1,
3:1, and 4:1), together with the previous values. Table II
lists the corresponding conversion ratios inferred from the
values of pss reported in refs. I and 2; expressing the epi-
thermal U?% fission in terms of the new measurements of
825 (ICR2:) and, alternatively,in terms of the measurements
of 855 ICRss (I, 2)) and of CdRs, (ICRay (1, 2)) reported in
refs. 1 and 2. The equations used to calculate ICR from the
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TABLE 1
Rarios oF Epricapmium 1o SuBcapMIUM FissioN RaTes
or U2% 1N 19, EnricHED UraNTUM, LiGHT WATER
MobpERATED LATTICES

02
Rod diameter U Present mzZa)surement“ mefsrtfl‘-]elgll:fnts
(1, 2)
0.600 in. 1 0.190 =+ 0.0007 0.168
1.5 0.133 & 0.0007 0.131
2 0.099 + 0.0004 0.085
3 0.0702 + 0.0007 0.047
4 0.0543 + 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 + 0.001 0.056
4 0.0538 + 0.0005 0.050

@ The errors quoted are the standard deviations of the
mean of a series of 3 to 5 measurements.

TABLE II

ConveERsION Ratios or 19, EnricHED UrANIUM, LigHT
WATER MODERATED LATTICES

Rod diameter w

G ICR;  ICRau (1, 2) ICRy; (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 1.14 —

2 1.06 1.05

3 0.83 0.82

4 0.75 0.75

measured quantities were those derived in ref. 1. The satis-
factory agreement between the values of the conversion
ratios obtained from the CdRa, and the new §;; measure-
ments is considered to resolve the diserepancy which orig-
inated this work and supports the hypothesis that the
previous 825 values were incorrect.
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