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K(x, 3) =n*+G,(y, %) G, (%, ) (13)

1
(2m)®

L[ k2 R'?
—i (m — m‘) (%o — )’0)}
k2 k2

x 8 (g — W) 8 (= a7 + W)
A spectral representation analogous to (7) and (12)
is easily derived for all other Green’s functions.

We wish to express our great thanks to N. N.

Bogoliubov for discussion of this work and for
valuable advice.
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Concerning the Existence of a Transition
Layer on a Liquid Surface

V. A. K1zEL’ AND A. F. STEPANOV
Central Asia State University, Tashkent
(Submitted to JETP editor, May 25, 1956)
J. Exptl. Theoret. Phys. (U.S.S.R.) 31, 527-528,
(September, 1956)

N connection with the recent appearance of some

work of Sivukhin,  we present several results of
our investigations.

The black dots in Figs. 1 and 2 show our values
for the ellipticity p of reflected light for four
wavelengths and for a few homogeneous nonabsorb-
ing liquids, for light incident at 3rewster’s angle.
Figure 3 shows the dependence of the phase dif-
ference between the components of the reflected
light on the angle of incidence ¢ for o-xylol at
A =5460 A.

The general method is described in an earlier
work,? and the experimental details, elsewhere.
Various methods of calculation, based on the assump-
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F1G6. 1. The dependence of ellipticity on wavelength:
I—ethylene glycol, 2—m—xylol, 3—CCl, .

,o-/ﬂ"
20
k\
B S~IJe
o~
. TN
w - Il SO ¥
- -
=
‘ﬁ L]
ﬂ L i . 1
wo 48w sust 6123 A

F1G. 2. The dependence of the ellipticity on wave-
length for nitro benzene: 5—cyclohexanol, 6—chloro-

benzene.
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F1G. 3. The dependence of the phase difference be-
tween the components of the reflected light on the angle
of incidence (Brewster’s angle is taken as zero).

tion that there exists a transition layer on the sur-
face, with no other hypotheses and without making
any special assumptions as to the molecular

structure of the layer, lead tothe expressions!:?
= (TC/)\) Vn2+1 (Yz_Yx)» (1)

cos @ sin? ¢/(sin? ¢ — cos? Y),
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where n is the index of refraction in the region,
is the angle of refraction, and (y, — ¥, ) is a para-
meter, effectively independent of A , which char-
acterizes the properties of the layer. The values

of n were determined for the given compounds.

The parameter (y, -y ) was determined ac-
cording to Eq. (1) from the results of very many
and very accurate measurements at A = 5460 A, and
this value was used in calculations for other
values of A. The results of the calculations accord-
ing to Egs. (1) and (2) are shown by dotted lines.
The measurements of & for other wavelengths are
somewhat less accurate as a result of great ex-
perimental difficulties. As can be seen, the ex-
periment agrees sufficiently well with thcory. It
should be noted that measurements in the neigh-
borhood of 0 and 7 are somewhat less accurate.

The existence of a transition layer on the sur-
face seems unquestionable; this idea has been
accepted in physics and physical chemistry for a
relatively long time, and as far as we know has met
up with no particular objections. The core of the
problem, it seems to us, is in establishing a mole-
cular mechanism for the creation of such a layer.

Measurements have been performed in which the
liquid being investigated has been carefully puri-
fied by chemical methods, multiple distillation and
recrystallization, and further distillation in evacua-
ted ampoules by Martin’s method. This guaranteed
the absence of impurities in the liquid and on its
surface or of chemical reactions on the latter. The
ellipticities obtained inthis way differ from those
measured with the proper precautions for an un-
covered surface by a negligible amount — from
5 to 10 per cent. This shows that the existence of
a surface layer is not caused by impurities, but by
the surface structure.

We have obtained several data establishing the
connection of the ellipticity and its temperature
dependence with parameters that characterize the
liquid and its structure, the course of the crystal-
lization process, etc.; all this also supports the
above assumption. Details of these measurements
will be published separately.
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A Theorem on the Equality of the Cross
Sections for Photoproduction of Charged
n-thesons on Nuclsi with Isotopic Spin
Zero

V. L. POKROVSKII
West Siberian Branch of the Academy
of Sciences, USSR
(Submitted to JETP editor June 12, 1956)

J. Exptl. Theoret. Phys. (U.S.S.R.) 31, 537-538
(September, 1956)

HE interaction Hamiltonian H,_ . of nucleons

t
and 7-mesons with the electromagnetic field

can be represented as the sum of a scalar S and the

third component of a vector I/, with respect to

the group of rotations in isotopic spin space:!

Hig=S+Vs S=—-2vAx) (1)

\ ",
Vs = ie [Z Tyv'A (x,) + 2 TEv'A (x,) ] .
v w

Here visthe velocity operator, T',Y is the pro-
jection operator for the isotopic spin of the 1th
nucleon; v*, TS” are the same quantities for the
pth meson.

From (1) we obtain! the conservation law for
the projection of the isotopic spin of the system
of nucleons and 7-mesons on the 3-axis (charge
conservation law) and the following selection
rules for the total isotopic spin T of the system

AT =0, +1. (2)
We note that the matrix elements of the operators
which correspond to transitions in which the number
of nucleons is conserved are invariant under the
group P of permutations only of the isotopic spin
variables of the nucleons. Therefore the matrix
element of an operator differs from zero when its
direct (Kronecker) product with the representation
of the group P, (according to which the wave
functions of the initial and final states transform)
contains the unit representation.

We shall show that for photoproduction of
charged mesons on nuclei with isotopic spin



