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FIG. 2. Velocity distribution of Ms of U236. Full curve: experimental.
values. Dashed curve: theoretical velocity distribution of M3 with
As/Z3 =2 (position: Fig. 1, A), its maximum intensity is taken to be the
same as the maximum of the experimental curve near V~3 X109
cm/sec. The arrows on the scale of Aa/Zs indicate the maximum ve-
locity of MI for each value of A3/Zg.

for different values of E. The theoretical frequency-
velocity curve of 3II3 for As jZ3=2 correspon'ding to the
given distribution of EC is shown in Fig. 2 (dashed curve),
its maximum velocity, corresponding to a range about 47
cm in air, is in good agreement with the observation. For
A. 3jZs = 1, 2.5, or 3, the maximum velocities are also indi-
cated in Fig, 2, their absolute values are insensitive with
respect to the mass value of M3 (4 to 12). The comparison
with the experimental curve (full curve) shows that 23jZ3
must be equal to or greater than 2 {therefore H' and He' are
excluded). In combining the mass determination of M3 in
our experiments (&3=4~7, except one case in which
3f3 =32),s one can conclude that the third fragment group
is composed of He4, Li', He', etc.

(2) The velocity and angle of emission vary with the
position of 353. An example of their relation with II
(Fig. 1A, 8) for X=1 and AsjZ3=2isgivenin Fig. 3. The
theoretical mean value of 8 for the long range and short
range groups is 6' and 19', respectively, in good agreement
with the experimental values: 8' and 20'. The spread of 8
from the mean value is partly due to different mass and
charge distributions of the two heavy fragments and partly
due to the possibility that the third fragment is emitted a
little later than the separation of the two main fragments. '0

Detailed calculations show that the upper limit of this
delay is 10 'i sec.

(3) The short range group is connected with the case in
which the three fragments are almost collinear at the
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FIG. 3. The relations between the velocity V, the angle of
emission tt, and the position II of Mg (for Z ~1).

moment of separation (Fig. 1, 8) (H&0.15X10 i~ cm)
while the long range group corresponds to the case in which
the central third fragment shifts away from the axis of
deformation (Fig. 1, A. ) (0.5X10 "cm &H&6&&10 "cm).
When the compound nucleus is in a highly excited state,
its lifetime is so short that the separation of the three
fragments may take place immediately when the deforma-
tion reaches the form of 3 collinear droplets. But if the
excitation of the compound nucleus is just sufhcient to
overcome the fission threshold, the lifetime is a little longer
and there may be a certain possibility, due to asymmetric
effect or strong vibration, that the third fragment shifts
away from the axis of deformation before the separation of
3 fragments. Therefore one can conclude tentatively that
the ratio of the frequency of tripartition to that of biparti-
tion is nearly constant for all fissions (1—2 percent), but
the percentage of tripartition with emission of a long range
third fragment varies with the degree of excitation of the
compound nucleus above the fission threshold, the lower
the excitation, the greater the percentage.

With the simplified model of tripartition, all the main
experimental facts can be explained in a satisfactory way.
The detailed discussions will be published shortly in the
Journal de Physique et le Radium. "
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Preliminary Data on Absorption of High Energy
Neutrons from the 184-Inch Cyclotron
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HEN the 190-Mev deuterons produced in the 184-
inch cyclotron strike the target they project for-

ward a spray of fast neutrons with a maximum of intensity
along an axis tangent to the deuteron orbit at the target.
Helmholz, et al. ,' have studied the angular distribution;
Serber' has calculated a theoretical energy distribution
of these neutrons giving a maximum at 95 Mev and a bell-
shaped spread from about 30 to 160 Mev.

Early in the work it was desirable to study approxi-
mately the absorption of this high energy neutron beam
in various materials, particularly in concrete, in order to
judge shielding requirements.


