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SULMARY OF KNOWN CRITICAL MASSES OF 25 AND 49 UNCLASS'HED

The following bables summarize our present knowledge of the critical
magses of active materials in various configurationso By critxical mass is
meant the amount of active mterial (25 or 49) reguired to produce a chain
reaction which will just zaintain its?lf on a;l.l the neutrons (including the de=
layed) emitted in fission., The figures quoted have been experimentally deter-
mined whenever possible; where theoretical figures are the only ones available,
an attempt is made to include a configuration which has also been investigated
experimentally and for which the theorétical value has been calculated in the
same way. Unless otherwise stated, the core of active material is spherical in
shape. |

In cases where it has not been possible to assemble enough material to |
reach criticality, the maximim amount of material assembled is given and, if
measured, the multiplication of the assembled configuration is included. The
anltiplication, M, of an assembly may be connected with the multiplicat;ion cofi=
stant, k (kz1 is eritical), by the formula

¥al/{1-k).

The tables run from the case of complete hydration (water boiler)
through the hydrides to metal assenblied containing no hydrogen in the core of
active material, In the case of metal dispersed in a hydrogenous medium, the
mae8 of metal effective in producing a water boiler has been found to be approxs
imately that contained in a surféce layer of thickness equal to a quarter of the
mean free path of thermsl neutrons in the metel (A /4 equals approximately .01l cm

in 25 metal of density 18.8 and .005 cm in 49 metal of density 19.4).
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The figures quoted represent the work of many individuals and groups;
references to reporta in which the experiments have been discussed in detail are

given wherever such reports are available.
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. 25 CRITICAL ASSEMBLIES

CORE_CQMPOS ITION TALFE CRITICAL OF 25 | COMMENTS
2 0,4 Lho ™ 25, Be0,1 ft thick, 2, 565 gms Low-Power Water Boiler (Lo Po){l14-134)
in“15*1iters H0 density 2.7 gus/e
solution effectively infim.te
n C, density 1.6 : 7\60 gms Lo Po extrapolaticn (1A-134)
effectively infinite .
> n H,0, effectively infinite 1200% 50 gas Lo Po extrapolation (LA=2L4)
T itical mass
NO,)., 14.7% 25 Be0, density 2.7 643 gms The measured value of thae critic
gﬁé;& & Hters same con-. ef.i‘gctively infinite of the High Power Water Boiler (Hi Po)
tions as Lo Po except is 806 gms. This is for a 25 concentra-

~for the nitrogen tion of 14,08 and includes the effect of
B UN a cooling coil, a central ampty tube,

3 C’.ASSIHED and a thicker wall than was used in the

o 1o Po (the anet effect of these additions

S corresponde to about 130 gms of 25). By

r courtesy of L.,D.P. King and Group F-2

q’lme 25 in H,0 solution H 0, infinite tamper 600 gms Calculated, Christy (LAMS-18) -

pe 2 2 .

gl.lcl} litel‘& -~ .. ...

SPure 25 in H,0 solation  None 1500 gms n T
4%3 'i liters :oooo: 4
ool 3705 25 BeO, density 2.7, 1.4 kg All the hydride experiments were per—, .
rece Seemes thick tamper formed by Group G-l under the supervikions
...E E....E of Hollowayo The active material was 3:!:‘:
.« o : the fornm of ;" cubes of UH of denait
sveo' cetese ‘ The rest of t.he hydrogen 9 introduc ,..o
0t feeadt . as polyphene, The self absorption effects
beos o . for this high hydrogen concentration were

e et | ”NCLASS'F‘ED - rather large. For a homogeneous mixture,

the critical mass is probably much closer
to 1l kgo
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CORE CCOMPOSITION

70% 25

708 25
708 25
70% 25

25 CRITICAL ASSEMBLIES (Cont.)

TAJPER

BeO, density 2.7,
thick tazper

(1]

n

Bef), density 2.7,
12" tamper thickness

Be0, density 2.7,
6" tamper

Be0, density 2.7,
thiek tampaer; Cd between
core and tamper

~ WC, density 15.5

Tu, density 18.8
Fe, density 7.8
Pb, density 11.0
Perfect

BeQ, density 2.7, infinite
WC, infinite
Tu, infinite

CRITICAL MASS OF .25

1.5 kg

2.3 kg

2.9 kg

2.65 kg
3.34 kg

5.5 kg

6.9 kg
7.0 kg
8.4 kg
9.3 kg
7.6 kg

8.5 kg
8.2 kg
9.4 ke

COMMENTS

Calculated value 2.26 kg

Poynman (1LAMS-201)

Calculated value 2.79 kg

(1ais-201)

Calculated value 42 kg (IAMS-201)

Caleulated value 4.5 kg (iAMS-201)

Calculated value 6.0 kg (LAUS-201) .

There -are no .experimerts on 3 a2kees

¥alues are calculated by Fe

his zroup (LANS-149)
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