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CRITICALITY OF THE WATER CILER, NUMBER OF DELAYQD NEUTRONS,
S Ny | oo b

AND DISPERSION OF THE NEUTROH EMISSION PER FISSION

Upon re-exdmination eof LA-183 in Fhe courgs of preparatery work for the

Technical Series it wasvdﬁgggggrzd ﬁhnt thers were errors in this report.

Table I turned out to ontain fhulty values for the composition of the
solutions which strongly influeﬁ ed our resulta° Table I 48 heraby appended with

all corrections mede.

Pe. 265 The last parsgraph sh$d1 raaﬁ;

Using theoss croas éobtlons one obtains'tho following results;

. Scatter ng Cross Séction Absorption Croas Section
E per eqﬁ R 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 ) ] o o e L] -]

We se¢ that the seatieéring orcss section 15 almost the same, and any of-

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

offoctive than it should have ‘boen, aonaequantly 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 15,17 om?

i = 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./
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iie., calling the bbpvefsiéﬁ factor Clrg '
ey = 5.148 x 107k AX/em

Bs | The ¥I and Tn ﬁj:pcriment = same for psges, 27, 28, and 29.

-;j’

g ¢ @ 0 ¢ 0 ¢ @ o 0

ps 50: The sacend paragz'aph of this page should resd;

The Tp en the other hand oan be obtained fram the 88)4orpm curve asince

the| rhacse 1iag is large giving
? q
|

p ™ 135+ 20 m}crga@condg

The| last line shouﬁi read;

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

¢ © 06 ¢ 0 ©0 © 0 v ¢

ph Bl and 32 ‘These pages should read:

V., Discussion of Results:

The value of e; should be fairly good and appliceble to the caso of the
¥t and /L'p expoeriment 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 wijthin a few percent and betferu

Iﬁ thg (I: and ’fp oxperiment it can be séen that large arrors must be ex=
pocted. If%, howev;r, we take the value of ¥f = 0.00855 at fase valuo we may draw
the following con&lusions;

Frcm LA~=101 we sse that

T B Te)Rar 12fe |

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 BFj chamber efficisney s 3.51 x 104, I we take T to be 2.47 then
(T)p)‘? % 6,10 (1-£)°. Hence
W - F=5.50 (1-£)2
This brings us to the quastiOn‘gSS&rdihg the falue of £f. Chicago measurements vary
from 0,006 te 0.008 giving ﬁ% - igvnrying frem 5.22 to 5.2L4. This shows that We

Pp_P
does not depend sensitively on f and thus we may take

Fi " % 22

In report LA=471 an attempt has been made to calculate Y in first approxi-
mation ocnly which ylelded a valus of x§= 1.65 as an upper limit, using this value
fbrvg;’f = 0.052, It should be rehambered that the theoretical caloulation of y is
vory’érude and this value of f is thoreforq in reasonably good agroement.

it would be a mistake to iﬁfor aﬁything very def%nite regarding the actunl

punber of neutrons emitted from eseh fragment.

It is also not -fair to deduce anything regarding the question of immediate

versus evaporated cmission of neutrens cn fissian.‘ It can be shown that if one as-

sumes that neutrons evap¢rats from etéh ragment ic.e., 1.25 neutrons per fragment
on the average, we get values of vp«¥3 vapy ;cloge to thoss expected from direct
splittang. '
| The value of U£ y%shuuld thus be ‘used only as en entity in itself for such
calculations as the probability of predetonatihn whore it is needed.
The value of ’ip= 135 * 20 mierosesonds is {nteresting as a differential

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

——

a8 to its order of magnitude, ‘ B ————
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ADDITIONAL REMARKS

The value of Yf expressed in grams, l.e., 1506 grams is unaffected by our
change in @7. The walue of Yf in grams doss not depend on 01 at all in the oase of
the direct-anelysis method. In the case of the reproduction method (Cass II) only
ths ratio of ’J'p/(f matters, which is very insensitive to a ahnpge in % This ean
be seon from Eq. (45) end (L6). We note frem Eq. (45) that yf ~ e) and from (b,é)
that 2, & o1 f1- £) thus | _

T /ke ~1R-70)
which is net very aensit_:lvo to Pl' Thus our value of 31‘ in gr&ma’ is unaffected.

(ip 1tself is essentiaiij proportionsl to Sy when evalut;bed fram the dirsot
analyéis methed. This method ﬁelds ip = 132 miorpseoond_a from the 88L-rpm data by
use of Eq. (46) 8z a fira? ;.pproximation. The daghod eurve of Fig. 8 is the experi-
mental ourve as 6rig1m113:r shawﬁ in f‘ig. 7 where the linmits of eri;r are indicated.
Fig. 8 also shows the theOretigal points ecaloulated by the use of the reproduction
method Case I, i.¢., Eq. (28). -For the caleulation of the theoretisal points the
values of oy = 5.48 = lo“L" 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 experimenta)
phase shift is best reproduced by a ’l:p ~ 135 + 20 microseconds. It can be seen that

the errer in T is prebably ef t}ﬁe order 20 micresssends as indisated.
B | R
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o33t TABLE I

A. Boron-Bubble Experiment

Compositien of Mook Solutian and of Normal 25 Solutien at 392 ¢

. No. of gm/%m} No. of gm/fom’ Absorption Seattering
Element - ~ 'oross sec¢tion ' cross section

in pormal 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 0.9404 | 0.0016 | L.2

5 | 0.0357 - 0.0303 0.47 1.5

12) Ses La=110.
- 13) Efﬁeetive cross seotion including effect ofvhighwsnsrgy,nsutrons, page 26.

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

: ‘ o 88 oaloulated
by E. Fermi.

i ——— e < no n e o
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