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ABSIWLCT

The fis6ion cross section for isotope 23 has been measured for

energie6 from 30 Kev to 3 Mev by counting simultaneously the

.t=isaionsfrom known 23 “and25 foile placed back to back in a moncenergetio-

neutron beamo The ab~olute values of the cross sections given depend on the

values of a(25)0 and on the as&umed half life of 1..46x 105 years for Z30
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FISSION CROSS SLCTIOliOF 23 FROM 30 KhV TO 3 M.W

The cross section

for neutrons of ener~ies from

of other similar measurements

for fission of isotope 23 has been determined

30 Kev to ~ Mev~ The technique used was that

which have been made here~ namelyO the fi.sf3ion8

i’romfoils of 23 and 25 placed back to back in a parallel-plate comparison

1)chamber were counted simultaneously .

Yhe short eloctrostatio generator in W was used for neutron energies

from SO Kev to ~00 Kev, and the long el~ctrostatio Lenerator was used for

neutron energi:m between 500 Xev and 2 I&NJ= In both cases the Li(p,n) rcactiozz

with a thin Li target was u~ed as the source of neutronso The 2.5.Mev and

3.O.Mev points wore taken with theD.D source in building Z, using a thick

heavy.ice target and an accelerating voltage of 200 I’iev,

The construction of the ionization chamber used in these measure.

ments was somewhat different from that of the chambers used in previou~ measure.

aenks~ U::ilovmrking with heavy L9 foils= it was shown that for pressures

at which the aJpha path length is long compared to the dimensions of the

colleoking volumeO the ratio of the minimum fission pulse to the maximum alpha

pulse becomes larger as the distance between the plate iwr.sases if the

following requirements are fulfilled: (3) the product of the gas pressure and

the perpendicular distanoe between the plates io kept constant~ (2) the

distance in the direction parallel to the foil from the outside edge of the

foil to the outside edge of the collecting plate is equal to the plate
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Spacling(b = c) z

Iheretore the chamber used in these measurements was made quite deap~ the

distance between the plates~ C9 on either side of the high-voltago electrode

viws195 Cm.

1% had also been found that the plateau8 of the bias curves obtained

-withthe heavy )49foils shifted with tine when -tankc.rgonw-asu60d as the

collecting gas. Wnen the argon was purified continuously by convection-current

circulation over hot calciums the bias curves remained unchanged indefinitely

tests having been made for 3 days at a time. In additionO the les@h of’the

plateau wafJroughly doubl~do The collecting woltage necessary waa also reduced;

measwre.ments45 volts was sufficient

The construction of the c:hambermade possible the use of a thinner

metal than usual to support the foils. Zn this case the foils were

sepazwtrxiby .015 inches of aluminum and were centered with respect to each

other by ,meansof centered concentric cirole6 scratched on both sides of the

gll.mm~ of

of IJ.L6x

which had

was electroplated by Cpl~ Miller of Dod80n’8 group~

diameter, and contained 836 gammas OS 23 and 173

289 as determined by weighing and alpha counting, using a half’life

~)
105 YOMW o The 25 !?Oi],also 1 3/16 inchws in diameters -77-.3one

been used in previous measuren\ent8and whose niissis accurately
I

2) Value from conversation with H. L. Anderson
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gammas of 25 and 2U gammas of 28, as determined by

cross section curve of 23 is given in Fig. 1. The

C$o v curve Por 27 Is cowpared to that of 25 in Fig. 2, the 25 data

+;~k~ from L&.~~() ~indLfL.l@o The Crosg

u6ed in correcting the observed coumtiing

section were taken from the ourves givem

indicated are in each case 105 times the

que6tiono The tarfistGused on the shert

sections for fission of 25

rates and in obtaining the

in IA.lLO and LA.1500 The

having been

and 28

25 cross

error8

statistical error of the point in

tank were+~~~ ?ov thick. The long

tank points were obtained with a targat*25 Kev thick, with the exception of

the 2=Mev pointc In this case a 70Aev target was u6ed~ The th;ctiess of the

targets wa6 taken into account in the calcu3.ation6, and in each case the cross

sec-tionis given for the average neutron energy~ In the geometry used. the

maximum variation of neutron energy caused by the finite solid angle subtended

by tho foils %s mall compared te the variation introduced by the target

thickness~ hence it was not necessary-to correct for this effect.

The 30=.Kevpoint was obtained by setting the proton energy so

near the thre6hold of tho reaction that neutrons wero produced only about half

the timeO as the energy of the proton beam fluctuated above and then below

the threshold. Sinoe the foils were not completely corored by the neutron

bean with the above “tickling” technique, this point was taken at two distances

from the target to check on the uniformity of the foils. i?osignificant

evidence for nonuniformity was found~ The value of the ratio of tne observed

counting rates at this energy with this technique is changed markedly ‘by
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relatively small changes in proton energy above threshold~ hence this point

may be in error by more than the 6tatistic8 involved. Howover$ it is felt that

it i8 good at lea8”hto 10 per Cenko Of coUrseO any future change in the aocepted

~alue of the

the 23 CrOS6

value of the

23.,

25 fission cross section for these energies will necessarily change

section given hereo It is alsu evident that a change in the present

half life .,f’23 would result in a chan$o in the cross section of
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