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Atomic Disintegration by ‘Non-Capture’

It has been assumed! that the nucleus of an atom
may be disintegrated by either (1) a process in which
the projectile (4), which is another nucleus, is
captured, or (2) one in which it is not captured.

(1) 4+ B~ (4AB)~C + D
(2 B—C+D

These are illustrated in Figs. 1 and 2.

While the evidence for the occurrence of dis-
integration by capture is so good as to be undisputed,
that for non-capture is less convincing.

Probably the best evidence for disintegration by
non-capture is that given by photographs of tracks
of the disintegration particles ¢ and D, where the
projectile A is a neutron and B is a nitrogen nucleus.
Thus Feather, in a discussion of his excellent work
with neutrons, says, ‘“‘of these about thirty resulted
in disintegration, more than half of the latter without
capture of the neutron’2.

In this laboratory about a hundred disintegrations
of nitrogen nuclei by neutrons were photographeds?,
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Fi1a. 1. Capture. F16. 2. Non-capture.

and of these, 26 were of such high quality as to give
good measurements. For 17 of these it was found
that the straight line (a) for 4 passes directly through
the source. These may be assumed to represent
disintegrations by capture.

The remaining nine might be considered as possible
cases of non-capture. However, in one of these the
tracks C and D were turned in such a way as to
prove that the neutron could not have come in a
straight line from the source; that is, it was a
scattered neutron.

The values for the velocity of the incident neutron,
assuming non-capture, were calculated from the
best five photographs both by our equations involving
rest masses (3) or including the complete relativity
relations (4) as given below.

_ M* + 2my (B¢ + Ep + Ep)

Va = 2m4 M cosa ()
M (E¢ + Ep + En) ,
or Va = 2m 4cose M cosa . (3)

where V4 and m4 are speed and mass of projectile ;
M is magnitude of resultant momentum of B and C ;
E¢ and Ep are their kinetic energies ; Ey, is energy
corresponding to increase of mass in the reaction, or
Ey = c2Am; o is angle between V4 and direction
of M.

It is assumed that a y-ray is not emitted. However,
an approximate solution may be obtained if the
term Ky is added to the quantity between the

parentheses, since the momentum of the y-ray is, in
general, negligible.

The relativity equation, similar in form to (1),
may be written

v ¢ (w? — K?) 4 2kqcK
4= 2k qweosa

(4)

kaVa ka' V4
c c

w

in which k4 — k4’ = K and

and ¢ is the velocity of light.

It was found (a) that the velocities thus calculated
were very much higher than those of any known
neutron, However, if (b) it is assumed that the
disintegrations correspond to Fig. 1b, that is, the
neutron is first scattered and then gives a disintegra-
tion by capture, the neutron velocities for the nine
disintegrations are not only of the right order of
magnitude, but also the distribution curve which plots
number of events against velocity of the neutron, is
the same as that obtained for the disintegrations
caused by neutrons directly from the source.

Thus the evidence seems to indicate that these
disintegrations also occurred with capture of the
neutron. It seems reasonable to conclude that there
is at present no evidence which proves that any
nucleus has been disintegrated by a non-capture
collision. Obviously this does not prove the non-
occurrence of disintegrations of this type.
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X-Ray Photographs of Crystalline Pepsin

Four weeks ago, Dr. G. Millikan brought us
some crystals of pepsin prepared by Dr. Philpot in the
laboratory of Prof. The Svedberg, Uppsala. They are
in the form of perfect hexagonal bipyramids up to
2 mm. in length, of axial ratio c¢fa = 2-3 4+ 0-1.
When examined in their mother liquor, they appear
moderately birefringent and positively uniaxial, show-
ing a good interference figure. On exposure to air,
however, the birefringence rapidly diminishes. X-ray
photographs taken of the crystals in the usual way
showed nothing but a vague blackening. This
indicates complete alteration of the crystal and
explains why previous workers have obtained nega-
tive results with proteins, so far as crystalline pattern
is eoncerned!. W. T. Astbury has, however, shown
that the altered pepsin is a protein of the chain type
like myosin or keratin giving an amorphous or fibre
pattern.

It was clearly necessary to avoid alteration of the
crystals, and this was effected by drawing them with
their mother liquor and without exposure to air into
thin capillary tubes of Lindemann glass. The first
photograph taken in this way showed that we were
dealing with an unaltered crystal. From oscillation
photographs with copper K«-radiation, the dimensions
of the wunit cell were found to be a = 67 A.,
¢ = 154 A., correct to about 5 per cent. This is a
minimum value as the spots on the ¢ row lines are






