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ABSTRACT

The fission cross section of 49 and 25 for 220 Kev
neutrons have a ratio of 1l.14. For radium-plus-beryllium neutrons
the fission cross sections of 28, 24 and 49 are respectively 0.32,

0.7 and 1.57 times that of 25.

UNCLASSIFIED

UNCLASSIFIED

B
APPROVED FOR PUBLI C RELEASE



APPROVED FOR PUBLI C RELEASE

B | |

FISSION CROSS SECTION OF 94239 FOR 220 KEV

SEUTRONS AXD Ea. FLUS be NEUIROWS UN CMSSIHED

1) we have messured the

In an earlier investigation
fission oross sestion of 25 using & photonsutron source giving
220 Rev neutrons, and it is interesting to measure also the fission
cross seoction of 49 for this energy. The experimental problem is
however considerably more difficult because of the high specific
activity of the material. If we use ons of our ordimary air-filled
lonization chambers and linear amplifiers and try to put in it a
sample of about 10 micrograms of 49, serious difficulties are en-
countered, caused by the fluctuations end superposition of the alpha
background.

| This difficulty can be overcoms by using a coincidence

chamber with a sample mounted on a thin film, taking advantage of the
fact that the flssion fragments fly apart in opposite direotions.
However, in attempting to use this method we lost too much neutron
intensity and another way of attacking the problem was found much more
satisfactory. Introduocing tank nitrogen in the chamber and collecting
negative ions we found, as is well known, that the sharpness of the
pulses is increased very much and, provided the amplifier has an
adequate frequency response {our apparatus has a practically constant
gain up to at least 70 Koycles/hec), it is easy to count fissions

even in presence of 108 alphas/minute in the chamber. As a matter of

1) Chanberlatn, Kennedy and Segre, A~449 UNCLASSIFIED
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fact ﬁith 1.3 x 108 alphes/minute in the chamber we could not detect
any spurious pulses that would trip our counters in several hours and
under suc_h conditions of bias that all figsions are recorded.

In our experiments the cross section of 49 was compared with
that of 25 and the final result is 07o/0%g =1.14¢ T 0,13 for & neutron
energy of 220 Kev {0.13 is the standard deviation based upon stat-
istics).

A sample of enriched uranium containing 35.5 A& of 28,
prepared by the Berkeley method, was used as a standard, and a sample
oontaining 16,8 A8 of 49 as detormined by its alpha activity
(T% = 21,300 ;;learsz)) was used for the determination of @yq.

The two samples were put succsesgively in the ionization
chamber, the chamber was filled with nitrogen, and an ytirium-pluse
beryllium source was put in a standard position above the chamber.
The beryllium blook had the form of & cube with 4 om side and the
yttrium was located on an axis of the cube near the bottom fece. The
radium equivalent of the yttrium was about 800 mgr of radium (meas~
ured through 1.2 cm of lead). The whole ionisation chamber, source
and amplifier were located on a rack supported by wires coming from
the ceiling, to avoid any slowing down of the neutroms. We chesked
that oadmium screens did not affect the fission counting rate.

The counting rate with the 25 samplse was 18.2 X 0.85 o/hr;

the counting rate with the 49 sample was 5.656 % 0.46 o/hr; from. these

2) Compton, A.H., CN-219 l:*
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numbers one can deduce the ratio of the cross sections at 220 Kev

:_:9 =§i§ -:;2—5- -z-z—z-z 1.14 ¥ 0,13

25 25 749

Since thickness of the samples or inequality in their dis-
tribution is always a possible cause of error in measurements of this
type we checked that our samples give the accepted value of Qg/ 0':25
for thermal neutrons. This was done by surrounding the whole appara=-
tus with & thick paraffin layer and measuring cadmium differences.

In these experiments we had a net counting rate of 172.6
X 8 o/hr for the 25 sample and 139t 8 c/hr for the 49 sample. With
these numbers we find at thermal energies 0"49/0“25 s 1.74 % 0.2, to
be compared with the value 1.87 Z 0.14 3), Naturally one can qbtain
the ratio of the ratios of the cross sections at 220 Kev and at thermal
energies in e manner independent both of the msss measurements of the
samples and also of possible irregularities of the layer, by combining

the measuremenis at thermal energies with the ones at 220 Kev. One

. ,
o
G o/ S0/ S = L1401 655 0.1-
49/ 25)220/( 49/ 725 th 1.74 T 0.2

and if we agsume that the correct value of (0“49/0"25> h is 1.87, we

obtgins

obtain

- +
<c‘.49/q“25>220 - 1022 - 0.2

——___—f"""_",,, = _,———/
CN-469

3) Chamberlain, Kennedy, Segre, Wahl.
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Wo thought it also worth while to measure U5, The, Tp,
and 0‘49 for radium-plus-beryllium neutrons although some of these
cross sections have been previously measured“. The experimental set=
up used was the same as desoribed above, with the exception of the
neutron souroce. Since 28, 25 and 24 undergo fission with redium-
plus~beryllium neutrons, one has to operate with a set of enriched
samples in order to obtyin the ssparate contributions of the various
isotopes: we used a sample containing 966 4z of 28, 0.2 ug of 25 and
Q.OOZ/ug of 243 a sample containing 77/«g of 28, 129/445 of 28,

1.03 mg of 24 prepared and analysed in Berkeley and a; sample of 24
containing 13.4 /m; of pure 24, kindly loaned by Professor latimer. .

If wo take ¢ of 25 as unity, we find Jpg = 0.323 X 0.016:

T34 =0.7 ¥ 0,15 and 0o = 1.87 £0.16.

4) Goffman, Duffield, Blanchard and Seaborg, CF-392
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