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£LBSTRACT

With & redesigned and calibrated longz counter, relative
mersurenents of the “ission cross section of 25 between 530
and 30 Kev have been made., Using tnese deta, uzrd also all
the avallable data obtuined in other investigeations, a curve
hes teen drawn which rsgresents the bsst knowledge concerning

t-e 25 fission cross section to date between 20 und BI2 Kev,

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

FPISSION CROSS SECT

The fission aross section of 25 as & function of neutron energy has
bason 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 valuet. These latter experiments all give resuits in the neighborhood
of 20%e lower than the 1LA-.150 cross sections

The LA-150 cross section was based principally on comparison of 25
fiszlon rato with counting rate of a long counter, whose sonsitivity as a
funetion of neoutron energy wes thought to be constants Measurements with a
conponsated hydrogen.recoil icnirzation ohmnborm confirmed the long-counter

data, and two points by Hall, Koontz, and Rossis)

at 340 and L160 Kev were in
goneral agresment, although somevwhat 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 sourceso The sources used were: Mook fissions) Noo 34
average enorgy about 2.2 Mev, mock fission No. 3 immersed in Dao9 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 response
of Ennson‘s 15" long counters, which, as elsewherc describedé) had already 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 Fo Ta.schek:,, Co Mo Turner;, LA-::LIL{S

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 Eooumtz: 14-128

é) Co Lo Bailey, A. O, Hanson, James Hush, and Jo Heo Williams, Multiplication

>

of 25 and L9 Spheres (1A fertheoming)o IT—— oo mizvme—e—
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Since in LA-1§0 a flat respouse was assumed for this counter, one was led
to underestimate the neutron flux at low enerzies and thus overestimate ths
fission cross section. Therefore it seems well indicated that the LA-150
cross section must indeed be too high in the lower-enerzy rsgioun,

The 5x5 long counter was therefore rebuilt, Its active element was
made a B¥z < filled proportiomsl counter, and its sensitivity for low enerzy
neutrons was ircremsed by drillinz several holes, 5 1/2" deep, and 1" diameter,in

the paraffin surroundiug the BFz counter. The present 5x5 desisn is shown in

The response of tha new Hx% te neutroné of varicus energies wes
next measured in the same way as just describeds it was now lound that the
counter was much more nezrly £lat ét low energlies. 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 observatioans with
the new counter.

Usinz the rebuilt 5x5, memsureamcnts of the 25 {ission cross ssce-
tion werc then made. - The x5, ard a smell {ission counter, were exposed to
the Li(p,n) neutrons from a Li tarzet of & to 10 Kev stoppin; power for protons,
on the short electrostatic gernerntor. The geometry is shown in iig. ﬁo Lata

at the following enerzies were taken at 45° 500, 550, 200, 150, and 100 Kev.

At 120°, measurements wers mande at 200, 150, 100, 60, end 30 Kev, The procedure
was to measure the relative couhting rates of the 25 counter and the 5x5 at the
various neutron eunergies, under the assumption that thé two detéctoré receive
noutrons of the same mean enersy. In‘eVGry case enough counts were recorded %o

reduce the statistizal error to about 2 o/o.
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The observed ratios sre siven in Table 1, 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 norralized to 1,42 barns at 590 Kev. This choice of
normalization valus scvems the most reasonable when all the available datu in the
re;i n ebove end around 800 Kev ure 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 somewhaet dificrent
distances at the two angles. The"overlap" observations at 130 and 100 Zev, as
talken at the two angles, are in gocd agreeaent,

Back jround reulrons which would ef- ect the ratio of 25 to 5x6 mi-ht ve
nf three xinds: neutrons scattered rom the walls ol the room, scattored i'rom
the turjet naterinl, or scattered trom one detector into the other. Tesﬁs were
made for all these elfects, und it turned out thal althou;h some backsrcund of
each kind was present, the eflfect on the ratio as & funection of ener;y was in
seneral negliziblo, mostly tecause only relative .ieasurements of the cross sec-
tion were msde. /A small correction of = raction o' one percent (ses Table 1) tor

room nsutrons wsre ade in the 45°dataa
The cross sectiins as finally listed in Table I ianclude a correciiom for
Ltho sensitivity of the Hx5, 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

5x 5
These results are first - 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

serned, ror the reazons alreidy givens the compeassted ionization chunbter results,

sirce they azree with the 0ld lonj-counter data, must also be Loo high,

e
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The re.son ra) perhsps be tound in the decrease o' the energy “7ss of proton
recoils per ion pair with cecreusin; neutron energy. The point of Hall, Koontz,
and Rossls)at 340 Kev seems to e hish, but inelr values at 460 snd 990 Kev were
ziven weisht 1in urswing the curve thrs.in 530 .eve

The oillrer we:surexeuts to he compured are the rollowing:

Ao 407-activity method of deleramining neutron Yluxlz peints at 250

and 34 Kev,

B. in-batn met:odlz point at 250 Lev.

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

D, .easurcment with s proton-recoil proportional counter by the
"threshold tickle" technigue®;point at 34 Xev,
These points are all included in drawing the curve between 500 and 30 Kev, since
there seoms to te ro reasons to fecl that any of thom are invalid., The data ‘rom
hyBsC,Ds are recorded ir imble I and plotted in Yig. 3. It is seen that in zen-
eral the asrecemcnt teotween these and tho new 9x5 data is fairly jood.

The 25 cross section as jiven in La-180 is “herelore deemed obsolete
telow 500 Kev o %18 curve ahich is ¢lt to repgresent tho prisent best value of
625 bolow 530 Lev is presented in *ig, 3, unu is the corsensus or opinion of all

the peopls whoze work has becn merntioned here,
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PABLE I
COUCR —, -

F:?a'-"‘;”v R”-tza-()f .cizt:zil'.’issio~x AR RS ) . - o .
(mean) Soantie s rates ox5 lonz counter 3¢ wations e gy, AT | 3y in baras
v J 49 Y20 for 5xH for 450 120° ¢t or mexsure snts
sensitivity back sround (see page 4)
(45° only) A B o 5
454 6.28 0 1.42 3y
. Z.04
344 6,72 - 2% 20.4% 11,8
2590 1.90 1,54
10% 5P
195 7,26 6.61 -4% # 0.8%4 11,60 | 1,60
145 8,50 7,58 - 5% +0.9% {1.8 | 1.82
' {
95 9,49 8.60 | -6% | +1.0% |2.05 | 2.0
57 9,93 i -1A 2,32
34 2,5G 2,10
o) % 0o
27 10,94 ~7% 2,56
22 2.7"
70

darzin of error in points with new Hxb®

%
5%
6%
s o>

8%
o

344 Kev
195
145

95 -

57

27
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