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£BSTRACT

With a redesigned and calibreted longz counter, relative
meesurenents of the "ission cross sectiom of 25 between 530
and 30 Kev have been made. Using trese deta, wzrd also all
the available data obtuined in other investigetions, a curve
les been dravwn which rscresents the best knowledge concerning
t-e 29 fission cross section to date between 20 und H0C Kev,

This curve is meant to supersede the curve found in LA-150,
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URANIUM 235 FROM 20 TO 500 KEV

IPISSION CROSS SECT

The fission aross section of 25 as & function of neutron energy has
basa reported in l4-150. Since then, however, several experiments have beon
performed 12)3) in the enorgy region below 500. Kev which do not agree with the
published valuetr. These latter experiments all give resuits in the neighborhood
of 20%e lower than the 1LA-.150 cross sectione

The LA-150 cross section was based principally on comparison of 25
fission rate with counting rate of a long counter, whose sensitivity as a
funetion of neoutron energy wes thought to be constants Measurements with a

L)

componsated hydrogene-recoil icniration ohamber™ confirmed the long-counter
5)

data, end two points by Hall, Koontz, and Rossi” at 340 and 160 Kev were in
goneral agresment, although somewhat higho

In view of the discropancies, the seasitivity of the long counter
{the "S5 x 5") which had been used, was ro-examined, using various degraded and une
dograded natural neutron sowrces. The sources used were: Mook fissions) Noo 34
average energy about 2.2 Mev, mock fission No. 3 immersed in Dao8 about 400 Kev; a
Ra=Bs source, about 5 Mev; and an Sb-Be{y,n) source, about 22 Kevo The
response of tho 5 x 5§ long counbter to these sources was compared to the respomnse

é)

of Hauson's 15" long counters, which, as elsewhere described ' had aiready been
celibrated with the same sourceso It was found that the sensitivity of the

5 x 5 fell off quite rapidly (about 20% ) between 500 and 30 Keve

1) Ro F. Taschek, Co Mo Turner, LA=LLS

2) Ao Oo Hanson and L. Wo Seagondollar, IA forthcoming

3) Do Ho Frisch: LA forthooming

L) Co Lo Bailoy: 1A forthcoming, also LA=150.

53 Po Go Ecomtz: 14-128

é) Co Lo Bailey, A. O, Hanson, James Hush, and Jo He Williams, Multipucauon
of 25 and L9 Spheres (iA forthcomng)o T e
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Since in LA-1§0 a Tlat respouse was assumed for this counter, one was led
to underestimate the neutron flux at low ener:ies and thus overestimate ths
fission crouss section. Therefore it seems well indicated that the LA-150
cross section must indeed be too hizh in the lower-enerzy regiou,

The 5x5 long counter was therefore rebuilt. Its active element was
made & BFz = filled proportional counter, and its seusitivity for low energy
neutrons was ircreased by drillinz several holes, 5 1/2" deep, and 1" diameter,in
the éarafrin surrounding the BFz; ocounter. The present 5x5 design is shown in
Figs 1o

The response of tha new H5x% te neutroné of varicus energies wes
next measured in the same way as just describeds it was now found that the
counter was much more nezrly £lat ét low energies. The sensitivity as a
function of neutron energy of the new counter is plotted in Fig., 2. This
sensitivity curve was taken juto sccount in evalustiing the observetions with
the new counter,

Using the rebuilt 5x9, memsurements of the 29 {ission cross sec=
tion werc then made. - The bx5, ard a smell {ission counter, were exposed to
the Li(p,n) neutrons from a Li target of 5 to 10 Kev stoppin; power for protons,
on the short electrostatic gererator. The geometry is shown in iig., 4. Data

at the following enerjies were taken at 45%, 500, 550, 200, 150, and 100 Kev.

At 120°, mesgurements were made at 200, 150, 100, 60, and 30 Kev, The procedure
was to measure the relative couhting rates of the 25 counter and the 5x5 at the
vorious neutron euergies, under the assumption that thé two detéctors receive
noutrons of the same mean enersy. In‘evary casse enough counts were recorded %o

reduce the statistical error to about 2 o/bg
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The observed ratios sre siven in Table I, ajainst the mean neutron enerpgy
as givea by the angular spread of the detectors and the tar et thickness., ‘or
459, the cross section was normalized to 1.42 barns at 590 Keve This choice of
normalization valus scems the most reasonable when all the available datu in the
re;i .n ebove end around 800 Kev urs taken into sccount. For 120 values, the
normeli.ation was to the value observed at 45°, The normalization could not
all be to 500 Kev, becuuse the counters had to be placed at somewhat difiecrent
distances at the two angles. The"overlap” observations at 130 and 100 Zev, as
talken at the two angles, are in gocd agreeasnt,

Back sround neulrons which would ef- ect the ratio of 25 to 5x6 mi_ht bve
nf three kinds: neutrons scattered :‘rom the walls of the room, scattered I'rom
the turjet naterial, or scattered trom one detector into the other. Tesﬁs were
made for all these effects, und it turned out thei althoush some backircund of
each kind was present, the el(Tect on the ratio as & funetion of ener ;y was in
seneral riegliziblo, mostly tecause only relative .ieasurements o the cross sec-
tion were msde. /A small vorrection of = Traction o' one percent (ses Table 1) tor

room nesutrons were :ade in the 45°dataa
The cross sectiins as finally listed in Table I include a correciion for
Ltho sensitivity of the Ux5, as taken frow rig., 2, The walues ars plrtted in

¥ig~ T. The errors arc largely due to +he uncertainty in the calibration of the
5x5

These results are tirst - all to Ye compured with those in LA-150., The
latter vre certairly too hish at least as “ar as the long-counter data are cone

zerned, ror the reasons alresdy givens the compenstted ionization chunier results,

sirce they azree with the 0ld lonj-counter data, must also be Loo higho
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The re.son ra; perhaps be tound in the decrease o' the energy "2ss of proton
rocoils per ion pair with cecreusin; neutron energy. The point of Hall, Koontz,
and Rossls)at 340 Kev seems to e hish, but ineir values at 460 snd 930 Fev were
siven weijht in urewin; the curve thrs.;n 930 .ev.

The oi'ier we:surexeuts to he compured are the :ollowing:

Ao 407--utivity method of deleraining neutron ?luxlz points at 250

and >4 Kev,

B. iin-batn met:odlz point at 250 Lev,

C. Determinetion with an Sb=ke (y,n) neutron sourcezzpoint.at 22 Kav,

D, .easurcment with & proton-recoil proportional counter by the
"thresh.1d tickle® technique®;point at 34 Xev,
These points are all included in drawing the curve between 500 and 30 Kev, since
there seoms to re ro reasons to fecl that any ot thom are invalid. The data 'rom
hyBsC,D, are recorded ir. imble I and plotted in ¥ig., 3. It is seen that in zen-
eral the ansrecemcnt teotween these and tho new 9x5 data is fairly jood.

The 25 cross section as jiven in L&-180 is “herefore deemed obsolete
telow 900 Kev o ¥is curve wahich is  ¢lt to regresent the prusent best value of
ﬁzé below 830 dev ig presented in ?ig; 3, unu is the corsensus o: oginion of all

the yeopls whote work has becn mertioned here,
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PABLE I

Tre#OV 1 Ratlo of 25 £ission ouinler] &1 . T
(mean) bw?;i‘n; rates ox5 long counter BoE wIIons teoay, “LEAT ;3'35 in barns
Y 4 Y20 for 5x3 for 450 120° ¢t er messure sats
sensitivity back sround ' (see page 4)
(43° only) A B o 5
454 6.26 0 1.42 %Ay
Z.0%
344 6,72 -2 20.4% 11,5
280 1.30 1,54
10% 1 5P
195 7,26 5.61 -4% # 0.8%4 11,60 | 1.60
145 8,50 7,58 - 5% +0.9% {1.8 | 1.82
' 4
95 9,49 8,60 I ~6% | +1.0% |2.05 | 2.0
57 9,93 - 1% 2,32
34 2,3G 2.1
b alt) % 0o
27 10,94 ~7% 2,56
22 2.7"
L7

344 Kev 4%
195 5%
145 6 9%
95 - §ofs
57 8%
27 ° %

farzin of error in points with now bxb-
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PARAFFIN

-~ TO AMPLIFIER

T TR TO NEG. KV

B,
PARAFFIN
~ ™
T BF3 COUNTER B
\___
1 DIA. HOLES
FIG. |

PRESE T 5x5 DESIGN
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