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The relative fission cross section of 49 to 25 hzs been determined
as a function of neutron energy in the range 0.08 to 1.5 tiev. The resultis
show a marked dependence of neutron energy. The values of 0°(49) are plotted
as a function of neutron energy on the basis of the measured value of

G"f(49) / G‘f(25) for thermal nesutrons and the isconsin measurements of 6(25).
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VEASURELELTS ON €p(49)/ 07, (25) A0 THE VALUE TF O (59T RS T FONGEION OF

NZUTRON —NERGY

Jeasurements of G’f(49)/ iy f(25) have been performed by several
observers for neutrons of thermal energj.es.l We have reported in a previous
pu'olica‘lsion2 measurements of this rotio with two different zeometries of
paraffin surrounding different fission comparison chambers. If one eccepts
the value of 21,300 years for the half life of 49, our measurementsresult
in & value of G‘i-(49)/ﬂ'£(25) = 1,82 ¥ 39 for ¢ neutrons.

Segre and ':’iiegand3 have made measurements of the zbove ratio with
neutrons of other than thermal energies. They found that G7(49)/ @ ¢(25)

" was 1.14 ¥ .13 for 220 kv neutrons emerging from a Be block irradiated by
. a Y source. In view of this unexpected and important difference from the
volue obtained by Heydenburgl' with neutrons of .650 lev energy, namely,
) G}(A‘))/G‘f(%) = 1,76 when corrected to the accepted thermal value, it
appeared that further measurerents were necessary.

In order to extend measurements ol the relative cross sections
to energies other than thermal it is necessary to use more massive foils
of 49 which are not necessarily “"thin" f{or the emission of fission fragments.,
The effective mass of the 47 somple used in these expsriients was found to
be 17.2 micrograns by measuring the relative Iission rates of this sample
and a 17.9 microgram thin foil of 25 simultansously irradiated by slow
neutrons. These foils were mounted back to back on opposite sides of the
high voltage electrode A (see Fig. 1) of an ionization comparison chamber

containing air at atmospheric pressure. In this a2luuinuwn comparison chambez;

Chamberlain, Kennedy, Segre, wahl = JN=469 S
williamg - LA=25 e —— 2
Segre and lilegand -~ LA-21

Hfa,ydenburg and leyer - CF-626 U N c I_ A S S I F ' E D
R ———— L ECR DL C REL EASE
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guard rings B extended the uniformity of the ficid{o-the=e llectlng ‘plates

C. The plate separation was 6 mm resulting in a collecting field of
approximately 200C volts/cm.

Observations of the fission rétes with thermal neutrons were made
with and without a2 Od shield covering the chamber. This shield reduced the
fission rate to one per cent of the unshielded value. The geometrical
arrangrement of the target and ionization chamber vsed in the high-ensrgy
ooservations is shown to scale in Fip. 2. In the case of ther.al-neutron
neasurements, the icnization chamber was situated approximately 3 inches
from the target and a block of parafiin approximately 1é& inches on 2 side
surrounded voth the chember and the target.

The source of neutrons used in tne higher-ensrgy measurements was
“ a 60 kv thick lithium target bombarded with controlled-enerzy protons

accalerated in a Van de Graafif generator. The samples of fissionavle
material subtended an zngle of 12° degrees at the target. The variation
. in angle subtended by the foil surfaces introduced a further uncertainty
in the neutron energy incident ubon them. Since the yield of neutrons and
their energy as a function of proton energy 2and angle of emission is known
ifor the Li (p,n) reaction it is possible to calculate the average neutron
energy effective in any set of observations. The maximum variation of
neutron energy from this averase is 37 per cent for the lowest energy
value, 20 kv, principélly due to the target thickness. The variation is
6 per cent for the average neutron energy of .565 Mev and 3.2 per cent

for the highest energy value 1,46 lev.

OtServations of the relative fission rate from the samples of
- L9 and 25 in the Cd-covered comparison chamnver werg made for various

average neutron energies. The usuzl precautions of bias settings to give
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zero background and to count all the fission particles were taken, AL

each energy the position of the ssmples was revirsed in space and
simultaneously the two linear amplifiers were interchanged. In general

the values of the relative fission rates observed under ihese two conditions
differed by less than Len per cent. The éeometric mszan of the normal and
reversed-position ratios was taken to repraesent the proper value.

The values of G (49)7 ¢~ (25) were calculated Irom these observa-
tions and the previously determined effective masses of the samples. The
observed ratio is shown in Fig. 3. The errors shown in this figure are
calculated from the statistics of the number of fission fragmesnts counted
in each case except for the highest-energy point. In this case some of the
error srises from uncertainty of the amount of 2¢ present in the 25 sample
- since at this neutron energy approximately 1/3 of the lissions were of the

2% in tnec sample.
It is clear from Fie. ? that tnere is s marked chanze in the
4 relative cross sections of 49 and 25 in the neighborhood of 550 kv. It is
also apparent that the relative cross section is practically constant at
approximately 92 oer cent of the therual value for energies sbove 1 iev.
The interesting region between thermal energics and 30 kv renains to os
investigsted.

From these data we have calculated ¢~(49) as a function of
neutrcn energy by multiplying the values of G}(A9)/G’£(25) of Fig. 3 by
J (25). The values of G°(25) used are the coincidf@nce-proportional-

counter data of Hanson. (CF 618).
Fig. 4 shows the vzlues of ¢ (49) as a function of neuiron

= energy. 1t should be ncted in this figure that the indicated errors are

those cdue only to uncertainties in W%(L9)/d”f(25) and do not include the
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uncertsinties in.d}(25). The left-hand scale gives the cross section
besed on the values for G}(ZS) obtajined {rom the coincidence~proportional
calibration. The scale on the right-hand side is obtzined from the
manganese-vath calibration for the cross section of 25.

This curve indicates & pronounced mininun for 6 (49) in the 400
kv neutron energy region. The reality of this nminimun is readily established
by attempting to draw a curve through the experimental points of Fiz. 3
which would minimize as much as is reasonable the magnitude of the break
in G}(49) G}(25). Any such distortion will not erase the adnimum exhibited
in Fig. 4. The earlier observations of Heydenburg and lieyer and of Segre
and Wiegand are confirmed by those reported here and serve to substantiate

the present conclusions.
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