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The relative fission CPOSs section

as a fu’nctionof neutron energy in the range
●

show a marked dependence of neutron ener~.

as a function of neutron energy on the ‘basis

Tf(49)/Tf(25) for therfl~alneutrons and the

of 49 to 25 hcs bsen deterd.ned

().08to 1.5 [AT. The results

The values of@49) are plotted

of the measured value of

;iisconsinmeasww~ents of~(25).
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Measurements of

observers for neutrons of

publication2 measurements

G“f(49)/Tf(25) have been performed by several

thermal energies.
1

‘#e have reported in a previous

of this ratio with two different geometries of

paraffin surrounding different fission comparison chambers. If one accepts

the value of 21,300 years for the half life of 49$ our measurementsresul.t

in e value of ~f(43)/~$(25) = j..~~t 3% for C ne~ltrons.

Segre?and i’jiegand3have made measurements of the above ratio with

neutrons of other than thermal energies. They found that ~f(L9)/~f(25)

was 1.14 ~ .13 for 220 kv neutrons energi.ng

a Y source. In view of this unexpected and

4value obtained by I-ieydenburg with neutrons

from a Se block irradiated by

ii.lpOl’ti211~ difference f’ro[nthe

of’ .650 !;evenergy, namely,

rf(49)q25) = 1.76 when corrected to the accepted therr.alvzlue, it

appeared that further measurements were necessary.

In order to extend measurements ot the relative cross sections

to energies other than thermal it is necessary to use more massive foils

of 49 which are not necessarily “thin’tfor the eimissiofiol’fission fragments,

The effective m&s of the 4) sanple used in these experixxnts was found to

bs 17.2 micrograms by neasuring tLe relative fission rates oi’this sample

end a 17.9 nicrogran tliinfoil.of 25 simultaneously irradiated by slow

neutrons. These foils were mounted back to back on opposite sides of the

highvoliage electrode l’.(see Fig. 1) of an ionization comparison chamber
T

containing air at atmosphericpressure. In this aluminutricomparison chambe~

v
1 Chamberlain, Kennedy, Segrez ~;ahl- ‘::~-469 -.. . ..... . . . .. . . . . .

1
2 ‘;;illiai!is- LA-%5

— -.—

3 Segre and Wxpnd -LA-21.
4 Heydenburg and !:eyer - cF-626
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guard rin~s R extended the uniformity of the fiel=~=~~~ati;g-pli%es

c. The plate se;?arationwas 6 mm resultin~ in a

approximately XXX volts:fcm.

Observations of the fission rates with

collecting field of

thermal.neutrons were made

Viithend without a Cd shield coverir~~the chmber. This shielu reduced the

fission rate to one per cent of the unshielded value. The geometrical

arrmu?ement o.fthe target and ionization chiid)~r used h the hi@-energy

observations is shown to scale in Fi,q.2. In the case of thcr~al-neutron

measurements~ the icni.zationchamber was situated approximately 3 fiches

f’romthe target and a block of paraffin approximately M inci~eson a side

surrounded “wth the c!ialtfoerand the target.

The source of neutrons used in txiehigher-ener~gymeasurements was

a &l kv thick lithium target bombarded.with controlled-energy protons

accelerated in a Van de Graaff generator. The sanples oi’fissionable

material subtended an angle of 120 dsgrees a% the tar2et. The variation

in angle subtended by ths foil surfaces introduced a fur’theruncertainty

in the ne~t~on ener~ incident upon them. Since the yield of neutrons and

their energy as a Sunction of proton energy and angle of emission is known

i’orthe Li (p,n) reaction it is possible b CdCd.ah ttit? averaxe neutron

energy effective in any set of observations. The ::iaximumvariation of

neutron energy from this averc?e is 3’7~per cent ior the lut~estenergy

value, 80 kvj principally due to the target thickness. The variation is

6 per cent for the averaRe neutron energy of .565 Xev and 3.2 per cent

for the highest energy value 1.46 Lev.

Ol$%mvationsof the relative fission rate fromthe semples of

.
49 and 25 in the Cd-covered comparison chamber were made for various

average neutron energies. The usual precautions of bias settin.gato give
t
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zero back~ound and to count all the fission particles were taken. At

6
each energy the position of the sz.mplesnms zev<rsed in space and

simultaneously the two linear amplifiers were interchan~ed. In general

the values of the relative fission rates otiservedunder these tmo conditions

differed by less than Len per cent. ‘thegeometric mean oi the normal and

aeversed-positionratios was taken to represent the proper value.

?he vnlues of ~[49),\r[25) were calculated fxxa these observa-

tions and ‘thepreviously determined effective :iiasses of the samples. The

observed rqtio is shown in Fig. 3. The errors shown in this figure are

calculated from the statistics of the nuder of iission fragmnts counted

.

.-

8

in each case except for the highest-energy point.

error arises from uncertainty of the mount of 2S

since at this neutrm

22 in the sample.

It is clesr

energy approximately 1.13O;

fro:nFiq. ? that tilereis a

In this case SO:L6of the

present in the 25 sample

the Iissions were of the

marked chan~e in the

relative cross sections of 49 and 25 in the neighborhood of 55U kv. It is

also apparent that the relative cross section is practically constant at

approximately 92 per cent of tp.sthemal value for energies above 1 Lev.

The interesting region between thermal energies and JO lw rmains to ‘be

investi@ed.

From these data we have calculated ~(49) as a function of

neutron ener.~ by multiplying the values of

~ (~5). The values of 6“(25) used are the

counter data of Hanson. (CF 61%).

Fig. 4 shows the VSh(?S of &(49)

~f(~}9)/~f(25) of F&o 3 by

coticidmce-proportiollal-

as a function of neutron

* energy. It should be noted in this figure that the indicated errors

those due only to uncertainties in rf(49)/~f(25) and do not include
.—.-._—. ._
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uncertainties in~f(25). The left-hand scale gi.v~sthe cross section

I.msedon the values for ~f(25)

calibration. The scale on the

manganese-bath calibration for

This curve indicates

kv neutron energy region. The

obtained from the coincidence-proportional

right-hand side is obtained from the

the cross sec%ian of 25,

a pronounced XIinii.xznfor ~(l:i;)in the 400

reality of this minima is reu.dilyestablished

●

✎✍

by attempting to draw a curve through the experimental points 01 Fig. 3

which would minimize as much as is reasonable the magnitude of the break

in6j(.49) ~f(25). Any such distortion will not erase the minti:umexhibited

in Fig. 4. The earlier observations of Heydenburg and Wyer and of Segre

and Liegand are confirmed by those reported here and serve to substantiate

Me preseritconclusions.
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