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The right-hand side of (18) actually contains GY,
n

0
the sum of the first Y, (2n + 1) (in the one-

n=0

o + D1 spherical harmonics of
the Green’s functions. Therefore, the obtaining of
G is reduced to the obtaining of G° by the method

of spherical harmonics, that is, to the solution of

dimensional case n

a small set of integral equations which can be
solved with consideration of the dependence of
Aand A on u. The Green’s function G and the
functions ‘/I(O) and ¢(") are then determined accord-
ing to (18) and (16) in finite form.

This is especially important for calculating
neutron distributions in media which contain hydro-
gen (water, petroleum, etc.) since the usual ex-
pansion of the distribution in spherical functions!-6
converges poorly in this case.

In conclusion, I wish to express my sincere
thanks to S. A. Kantor for his assistance.
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IN analyzing the angular distribution of the prod-
acts of (d, p) and (d, n) reactions, it is cus-
tomary to use the formulas derived.by Butler! for
an infinitely heavy target-nucleus. We have cal-
culated the angular distribution with allowance for
the finiteness of the nuclear mass by the same
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method of smooth connection of functions and sub-
ject to the same assumptions as in Ref. 1 without
considering the question of the legitimacy of these
assumptions. The results of the calculation are
given below.

The angular distribution is given by the following
formula:
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where [ is the orbital angular momentum of a nu-
cleon captured in an orbit of the ultimare nucleus;
kS is the wave number of this nucleon in the final
state. The values of N are the same as in Ref. 1.
R, is the “‘reaction radius” and is obtained by
setting in agreement the theoretical and experi-
mental curves for the angular distribution of the
products of stripping. The wave numbers o and 3
which describe the state of the deuteron, are taken
to be w = 0.23 x 102 cm™! and B=14x 1083 em™
f (%) are spherical Bessel functions: f; (x)
=Va/2x],, (x). This formula differs fromthat

of Butler only in that K is replaced by Z,, Z by
Z,(andr by R)). Here Z, and Z, are given by
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where (n, n2) = cos @, @ is the angle between the

directions of the escaping nucleon and the incident
deuteron in the center-of-mass system, W, and W,
are the kinetic energy of the deuteron and nucleon
with respect to the initial and final nucleus; ¥ ,

M, and ¥ are the masses of the target-nucleus, the
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I and 2 are the angular distributions derived theoretically for finite mass of Bez

with R = 6.1 x 107'% cm and R

emitted nucleon and the captured nucleon. Obvi-
W, = E M, /M; W2 =W, + Q. Here £ is the

deuteron energy in the laboratory system and Q is

ously,

the reaction energy. When ¥ _ - o the formula is
reduced to that of Butler.

Allowance for the finiteness of the nuclear mass
M, leads to a change in magnitude of the reaction
radius RO ( which is always an increase). The
angular distribution of the reaction products is also

somewhat deformed (especially at angles 6 > 50°).
We give as an illustration the angular distribution
of the group of protons resulting fromthe Be
(d, p)Be10 reaction at Ed = 3.6 mev with neutron
capture in the ground state of Be10 =10
= 4.59 mev (see the Figure); the experlmental data
are taken from Ref. 2. Allowance for the finiteness
of M, leads to larger values of R ). Moreover, when
R is determined from agreement of the first maxi-
mum (or first minimum ) the positions of the second-
ary maxima and minima of the distribution curve
also agree with experiment.

This is not a unique example.

Thus, in the Heg

=4.5x10"!
tribution according to Butler’s theory with r; = 4.5 x 10

3 cm, respectively; 3
-13 cm 2.

is the proton dis-

(d, p)He4 reaction at E

=10.2 mev3 [or H3 (d,n)

4] an analogous calculation gives R, = 5.3
10'13 cm instead of ) = 4.3 x 10° 13 ¢m. Asin
the preceding instance, agreement of the theoretical
and experimental first minima leads dlrectlyto agree-

ment of the succeeding maxima and minima. It
should be noted that with increasing deuteron
energy, the correction for finiteness of the mass M,
becomes more important. Therefore, the decrease
of the radius r; which was noted by Gordon* prob-

ably resulted in part from the fact that he did not
make allowance for the finiteness of M .
a

In conclusion I wish tothank A. Z. Dolginov for

suggesting the problens and for his continued inter-
est.
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A CERTAIN concentration of like-charged ions
undoubtedly gives rise to an embryonic micro-
burst of a liquid in which anessential role of the
electropoles of the ions appears not only in the re-
pulsion of the ions but also in the realization of
binding of ions to molecules. In the calcuation of
the number of bubbles which are formed as a re-
sult of the aggregation of ions in a liquid super-
saturated with vapor! or gas2+3, we shall assume
as sufficient for the induced creation of a bubble
that there originate in a region whose dimensions
do not exceed the ‘‘interval of localizations’’
A( &) (€ are parameters which characterize the
degree of supersaturation) v( ¢) positively charged
ions, the electrons of which acquired an energy
e>e; (&) upon ionization. (We shall call such
ions noncompensated). The parameter ei'mp charac-
terizes the conditions of separation (averaged over
all possible configurational dispositions of v ions)
for which the effect of oppositely charged centers
becomes unimportant, at least in the time of forma-
tion of the embryonic cavity.

The probability w(eo) of creation of conditions
adequate for the formation of an embryonic cavity
somewhere along the track of a §-electron, which
has an initial energy ¢ , depends on the complex
spatial distribution on noncompensated ions. We
can, however, with sufficient confidence, assume
that the most numerous S-electrons with low ener-
gies give the chief contribution to the creation of
the fluctuations which interest us. This circum-
stance facilitates the modeling of a distribution of
noncompensated ions. Thus, for example, we can

hypothesize that a large part of the noncompen-
sated ions is formed near the tracks of low energy
d-electrons and the distributions of such ions is
approximated closely by a Poisson distribution, in
which the mean specific number of these noncompen-
sated ions is related to the specific energy loss of

an electron 7 = ( l/eimp)(de/dx) = a/eimpc,where

by (€;,4pShould be understood the energy loss which

occurs (on the average) per noncompensated ion
formed near the track (‘imp X €. ). Then the

imp
probability of creation of the required groups per
element of length dx averaged over the track of a
o-electron is
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where wl(eo) is the additional probability of a
sought fluctuation at the origin of the track of a
O-electron. Integrating over the spectrum of the 5-
electrons, we obtain the specific number of bubbles:
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on disregarding the relativistic corrections and the
weak dependence on the upper limit (Z and 8 are
the charge and speed of an ionizing particle).

A characteristic of the process of ionic initiation

in certain liquids should be noted. Thus, for ex-
ample, in pure liquids of inert elements in which
formation of negative molecular ions does not occur,
the energy necessary for sufficient removal of elec-
trons from ionized molecules, which take part in
the formation of cavities, must be anomalously
large to avoid recombination of ions with high
mobility electrons before completion of formation of
a cavity. Therefore, the intensity of a track in
bubble chambers with inert liquids must increase
with addition of certain substances which form
negative ions.

In a series of events, a certain apparently rela-
tively small number of bubbles can be formed as a

result of thermal spikes generated by nuclear colli-
sions. In calculation of the number of such bubbles



