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where
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+ (2/ k) (% (K4 (ko — K=) — ko) — K
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O = 29 %k_k sin® OkgnK—q + 2k_ (kon — K-) ¢* — 2 (k—
+ k, cos0) [K_ (kL 4 k_ky 4- (2K— — kor) q) — kigl,
O, = 2¢7 %k ky sin® 0kK 1q
+ 2 (K—/ ky) G [K4 (kon — K-) — ko]l — (2/ k) (KX
+ kky) [K4 (B2 + k—ky + (2K— — kor) q) + kiql,

=—x=k_+4k,, cosbO=kk,/kk, ky=rmmnc/h,
ke =——2bk_cos‘f)ia0 Vbzz—kﬁ(zaz—4k2_cosze) ’
a* — 4k cos™ b
@ =2 (ko —K_), b= ko (kox — 2K_) - 2K,
Ke=VE+ . (5)

Here E, =chK,, p. =hk; stand for the total en-
ergy and moméntum of the electron and positron;
ko = myc/h is the rest mass; dQ, is the solid
angle of positron emission; s,, s =x1 are the
eigenvalues of the projection operator o-ky/k,.
For s. =1 (s, = 1) the electron (positron)
has right polarization and for s_ =-1 (s, =-1)
left polarization. The corresponding expressions
for ®; (i=1,2,3,4) are also easy to obtain for
the case of a scalar ™ meson. Formula (4) gives
the angle and energy dependence of the degree of
longitudinal polarization of the created pairs and
the correlation between polarizations (the terms
proportional to” s_s,, Is_, Is,) in the decay (1);
this could be of value in the determination of the
properties of the 7’ meson. It follows from (4)
and (5) that for extremely relativistic electrons
and positrons (when k_, k, > ky and &; = &,,
®; = ®,) the probability for the decay (1) will
differ from zero only if both the electron and
positron of a pair are right polarized (s_ =s, =1)
or left polarized (s_. =s, = —1). In that case the
70 -decay with the emission of a left polarized
electron (s_ =-1) and right polarized positron
(s, =+1) or vice versa (s =+1, s, =-1) is
forbidden since the probability (4) vanishes.

In conclusion we express gratitude to Prof.
A. A. Sokolov for his interest in this work.
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IN the present note we derive formulas for the
interaction energy connected with the Van-der-
Waals forces of interaction between uncharged
particles suspended in a liquid. The distance be-
tween the particles will be assumed large com-
pared with their dimensions.

In principle this problem can be solved on the
basis of the general theory of Van-der-Waals
forces in dielectrics.! However, as shown earlier,
the expression for the interaction forces of arbi-
trary bodies in a medium can be derived by sim-
ple transformation from the corresponding expres-
sion for the interaction forces in vacuum. Indeed,
the expression for the additional pressure in a
medium of dielectric constant € can be obtained
from the expression for the pressure in vacuum
by multiplying the integrand in the integral with
respect to frequency* (this integral determines
the pressure) by % 2, by replacing the dielectric
constant of the interacting bodies €; by € /€,
and by increasing all the linear dimensions by a
factor of Ve . In accordance with this, the energy
U of the interaction of the particles in the medium
can be obtained from the energy of interaction in
vacuum U, by replacing the dielectric constant
of the particles €; by €;/e, their volume V by
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Y/ V, and the distance R between them by VeR.

On the other hand, the energy of interaction of
small particles in vacuum is given directly by the
formulas of London or Casimir-Polder (at dis-
tances which are respectively smaller or larger
than the characteristic wavelengths A in the
spectrum ), because only the smallness of the
dimensions of the interacting systems is used in
the derivation of these equations. We shall find it
convenient to rewrite these equations in the follow-
ing form:3

[ee]

Up= (3h/ﬂR“)§ a?(iE)dt, for R <X,

0
Uy=(23hc/4nR%)a?(0), for R>1%, (1)

where o (w) is the complex polarizability of the
particles. Considering that the polarizability of
spherical particles of volume V with dielectric
constant €; is given by

3 & (0)—1

a(0) =z T2V @)

and performing the transformation indicated in the
beginning of the article, we obtain a final equation
for the interaction energy in the liquid

(o]
27wV e (i) — e (i)
207 V2 e ,’ € (N) —e (0)

6473 "R Ye(0) ! & (0) + 2¢(0)

T d:, for R<X,,

U=

]5, for R>1,.
@)

We note that for the second equation in (3) to be

applicable it is enough that the dimensions of the

particles be small only compared with the distance

between them (and not compared with A;).
Equations (3) can be also rewritten in a differ-

ent form, taking into account the fact that the

change in the dielectric constant of a liquid, due

to the presence of N particles per unit volume,

is equal to

% = 3NV (e, —e) e/ (51 + 2¢). (4)

(where NV « 1; see, for example, reference 3,
problems of Sec. 9).
Using (4), we rewrite (3) in the form

[oe]

__ 3k de (iE)\2 dE
U - 16n3R“ S < aN > g2 (‘g) ) fOI‘ R < )\0,
. 23 fic de (0) 2
~ 64ndR7e: (0)( v ) for R>M ®)

[e (w) is the dielectric constant of the mixture
and N is the number of particles per unit vol-
ume ].

We note that in this form Eqs. (5) describe not
only the interaction of macroscopic particles sus-
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pended in a liquid, but also the interaction of par-
ticles with dimensions on the order of interatomic
distances, as well as the interaction between mole-
cules of a dissolved substance in a solution. Here,
however, the value of the quantity e (w)/dN —
the derivative of the dielectric constant of the so-
lution with respect to the concentration — can
naturally no longer be calculated from Eq. (4),

but must be obtained directly from experiment.

*We use the equations for the absolute temperature zero,
and the influence of the temperature on the interaction forces
under ordinary conditions is very small.
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THE key to the understanding of superconductivity
lies in the Cooper phenomenon, i.e., in the fact
that two electrons with opposite momenta and spins
near the Fermi surface can form bound states.
These states obviously represent bosons, which
form a condensate at low temperatures.

In constructing a theory of superconductivity
it is then natural to take the Bose condensation
of these bosons explicitly into account. In analogy
to the theory of superfluidity of Bogolyubov we
therefore introduce the boson creation and anni-
hilation operators c¢*(q) and c(q).

The Hamiltonian which takes account of the



