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CRITICALITY OF THE WATER OILER, NUMBER OF DELAYED NEUTRORS,
e Ny T

AND DISPERSION OF TEE’NEUTROH EMISSION PER FISSION

Upon reeaximinntion of LA-183 in fhe courss of preparatery work for the
Technical Series it wns,d}nggpr ﬁhlt there were errer? in this report.

Table I turnoq out to Iontain flulty valuas for the composition of the
solutions which strongly influen ed our resu].ta° Teble I 48 hereby appended with

all corrections mede.

Pe. 265 The last parsgraph sh$d1 raa&;

Using thess croas éobtlons one obtains'tho follewling results;

. Scatter ng CPO?J Ssetion Absorption Cross Section
- por 6%’ . per cc
Mook Solution | 2.7h9 om2 | 0.0965 om®>
Normal 85 Solution 2,73 cxz‘x | 0.0897 en®
Ratiog . 1005 1.075

o o o L] ] - o e L] o

We se¢ that the seatiering oross section 15 almost the same, and any of-

fects dus to it may be neglected. As far as absorption goues, our bubble was more

offoctive than it should have ‘boen, aonfequently it geve higher values of AM.

m“'v.:or'remt:ed = 1098/1°o75 = 3. ah gms of 25
The AK by Eq. (1) is | '

Volume of bubblse 154 17 om?

it = 1. o1 x 103
Yolume of boiler 15 3 103 sm?

AE =

with tho same unoartainty in the volume of the botler. Thus we get that;

1 gn of 25 is equivalent te 1¢01 x 10“’3/1 77 units of AK

;8 x 10 I*AK—,//E
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1 gm of 25 = 5.l
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iy, calli g the conversiou factor ey
. °1 = 5,148 x 10°h AX/em

Bs | The y{ and Tn ﬁj:pcriment < same for psges, 27, 28, and 29.

-;*;

e ¢ @ O ¢ ¢ 9 o0 o 0

p+ 50: The sacend paragz'aph of' this page should resnd;

‘p
the| rhacse 1ag is large giving

3

The

en the other hand oan be obtained fram the 88J4arpm curve since

p r~ 155 + 20 m;croa@conds

The| last line shouﬁi read;

z,,aw if 6y = O. ooosus Ax/gn,, ¥f = 0. 00855

¢ © 0 ¢ 0o 0 9 ©0 v ¢

P+ Bl and 5?; fThas,;p PRGOS should read;

V., Discussion of Results:

The value of e should be fairly good and appliceble to the case of the
f and /L' exporiment since the concentration of 25 in the boilt;r waé identienl.
¥ . ,

Thug no change j.n'”cl due to that effect is expected. The crosa sections used are

known to wiithin a few percent and betferu

Iﬁ thg (i: and ’fp experiment it can be séen that large arrors must be axe
pocted. If%, howev;r, we take the vslue of ¥f = 0.00855 at fase valuo we may draw
the following conélusi onss

Frcm LA~=101 we sse that

T e ru e /e |

Y|was found to ba L. 17., A prelimlnary value oL &€z 3.60 x 10""}‘* was given in LA=101.

Sim\ce then a better value of the effieiency of the 25 ohnmbern)hu been obtaimed givin

11} See LA=101, page 11 where €= 2, 5 x 10™7 oeu‘lts/fission wes glven., The value
should ve 2.42 % 10=7 counts/fission.
— )
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the BF; chamber efficisney as 3.51 x 1074. 1If we take ¥ to be 2.L7 then
('ﬁp)?' % 6,10 (lcf)a., Hence
- o 2
'ig = $p=5.30 (1-£)
This brings us to the guestion regarding the value of f. Chicago measuremsnts vary
from 0,006 to 0.008 giving Ug - 'ﬁpvnrying from 5.22 to 5.24. This shows that 'iz'ge%

does not depend sensitively on f and thus ws may take

Vp =¥ p= 5.2

In report LA=471 an attempt bas been made to calculate Y in first approxi-
mation only which ylelded a valus of x-:'- 1.65 as ‘an uppsr 1limit, using this valus
for It £ =0,052, It should be remembersd that the theoretical ocaloulation of y is
vory ’érude and this value of f is thorefoxz'g in reasonably good agroement.

it would be a mistake to j‘.r.lzf.or ar;ything very daﬁrnite regarding the acturl
punber of neutrons emitted from eseh fragment.

It is also not fair to deduce anything regarding the qus;stion of immediate
versus evaporated cmission of neutrens cn fis.sit.m.‘ It can be shown that if one as-
sumes that neutrons eveperats from eaéh fragment, 1.e., 1.25 neutrons per fragment
on the average, we get values of Ug o"ﬂpwﬁ&;closa to thoss expected from direct
splitting. "

| The value of $P=’Jpshou1d thus be used only as an entity in itself for such
calculations as the probability eof predetoﬁatil’m whore i_t is needed.

The value of ’ipﬁ 135 + 20 microgeconds {5 interesting as s differentisl

quantity-ef the partioular water boiler since it confirms theorstical caituletion

P

as to its order of magnitude. A B e —

~
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ADDITIONAL REMARKS

The value of yf expressed in grams, l.e., 1506 grams is unaffected by our
change in @y. The walue of Yf in grams doss not depend on 01 at all in the oase of
the direct-anslysis method. In the oanse of the reproduction method (Cass II) only
ths retio of ’J'p/(f matters, which is very insensitive to a ahapge in % - This ean
be seon from Eq. (45) end (L6). We note frem Eq. (45) that yf ~ e) #nd from (b,é)
that 2, & /1~ £) thus | _

T /ke ~1R-70)
which 18 not very sensitive to Pl' Thus our value of ¥f in gr&ma’ is unaffected.

(ip 1tself is essentiaiij proportional to Sy when evalut;bad fram the dirsot
o.nalyéis methed. This method ﬁelds ip = 132 miorpseoond_a from the 88L-rpm data by
use of Eq. (46) 8z a fira? ;.pproximation. The daghod surve of Fig. 8 1s the experi-
mental ourve as 6rig1m113:r shawﬁ in f‘ig. 7 where the limi%s of eri;r are indicated.
Fig. 8 also shows the theOretignl points ealoulated by the use of the reproduction
method Case I, i.e., Eq. {(28). -For the caleulation of the theoretisal points the
values of oy = 5.48 = 10“"" and yf = Q.OOBS were used and five values of ’Ep tried,
namely 'Zp = 90, 120, 132, ]J.;O and 150 miorosecpnds._ Curves are l.ctuallj drawn in
for oniy two sets of points. A comparison with Fig. 7 shows that the experimental
phase shift is best reproduced by a ’l:p ~ 135 + 20 microseconds. It can be seen that

the error in T is prebably ef t}ﬁe order 20 micresssends as indisated.
“P . R - . oo
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-6
o33t TABLE I

A. Boron-Bubble Experiment

Composition of Mook Solutiqn and of Normal 25 Solutien at 29% ¢

. No. of gm/%m3 No. of gm/fom’ Absorption Seattering
Elenent - ~ 'oross sec¢tion ' cross section

in normel 25 in mesk solu- used used
solution tion barns  barns

25 0.03%878 0.00009%7 eLoie) : ———

28 0.2256 0.2247 12ls) 8.2

B neme - 0.001749 - 72113) -

B 0.105 © 0.1059 0.3 L1

0 0.942 0.940h | 0.0026 | L.2

5 ~0.0357 - 0.0303 0.47 1.5

12) Ses La=1,0.
- 13) Efﬁeetive cross seotion including effect ofvhighwsnsrgy,nsutrons, page 26.

m) 1] i 1t it . " 1" 1] ft L

: ‘ o 88 oaloulated
by E. Fermi.

i o me——— e - o = mie s oo
JE g
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