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where n is the index of refraction in the region, l(J 
is the angle of refraction, and (y z - y x ) 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 z - y x ) was determined ac­
cording to Eq. (l) 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 Eqs. (l) and (2) are shown by dotted lines. 
The measurements of 3 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 theory. It 
should be noted that measurements in the neigh­
borhood of 0 and 77 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 lonf'" 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 ~1artin' 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 in this 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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T HE interaction Hamiltonian Flint of nucleons 

and 77-mesons with the electromagnetic field 
can be represented as the sum of a scalar S and the 
third component of a vector V 3 with respect to 
the group of rotations in isotopic spin space: 1 

Hint=S+Va; S=- i; ~vvA(x); (l) 
v 

V3 = ie [~ T~vvA (xv) + ~ T~v:' A (xfl.) J. 
v fl. 

Here..;' is the velocity ope rat or, T 3 v is the pro­

jection operator for the isotopic spin of the vth 
nucleon; vll, T 311 are the same quantities for the 

11th meson. 
From (l) we obtain 1 the conservation law for 

the projection of the isotopic spin of the system 
of nucleons and 17-mesons on the 3-axis (charge 
conservation law) and the following selection 
rules for the total isotopic spin T of the system 

(2) 

We note that the matrixelements of the operators 
which correspond to transitions in which the number 
of nucleons is conserved are invariant under the 
group P n 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 n (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 
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zero the matrix element (t/J rl s I t/1 i ) vanishes. In 
fact, by assumption, the wave function t/Ji of the 

initial state transforms according tot he representa­
tion of the group P n to which corresponds Young's 
diagram in the form of two horizontal lines of equal 
length. Since a charged 77-meson appears in the 
final state, the isotopic spin changes and with it 
the charge symmetry of the nucleus. The operator 

S is symmetric under arbitrary permutation of the 
charge variables. In agreement with the above, 
the matrix element (tjlf IS I tjli) vanish~s.* 

From the selection rule (2) and the usual rules for 
combining angular momenta, it follows that the 
isotopic spin of the nucleus in the final state may 
be either l or 2. Making use of the well-known 
expressions for the matrix elements of a vector (see 
for instance. Landau and Lifshitz 2 ), it can be 
shown that the photoproduction cross section for 
charged mesons of opposite signs for both possible 
values of the isotropic spin of the nucleus in the 
final state are given by 

Summing these cross sections over the possible 
final states, we obtain 

The experimental values of r = da (77-)/ da(rr +)for 
light nuclei (D, C 12 , N 14 , 0 16) are, within the 
limits of experimental error, equal to unity. 3 

The decrease of r as the charge increases is evi­
dently explained by the capture of negative rr-mesons 
by nuclei. 

*The matrix element (tjl r.IS lt/Ji) vanishes identically if 
we limit ourselves to dipole interactions. Here, how­
ever, no such limitation is made. 
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THE problem of magnetic fields arising spon-
taneously in the motion of a liquid has been 

considered by '3atchelor. 1 He came to the con­
clusion that the magnetic field increases without 
limit for sufficient conductivity in the given field. 
His conclusion was based on nonrigorous consi­
derations of the analogy between the magnetic 
field and a velocity vortex. 

In the present work, the particular case of two­
dimensional motion is considered: v =0 v and 

z ' X 

v Y depend only on x and y; the liquid is incom-
pressible, div v = 0. In this case, we have suc­
ceeded in treating the problem rigorously. The 
results differ essentially from the conclusions of 
3atchelor: In two-dimensional motion in the ab­
sence of external fields, the initial magnetic 
field can increase no more than a definite number 
of times, and thereafter certainly dies out. In 
the presence of external fields on the boundaries of 
the region of motion, the fields in the moving li­
quid in the stationary state are proportional to the 
external fields. In the absence of mean regular 
flow the turbulently moving, conducting liquid be­
haves as a diamagnet with permeability J1 in­
versely proportional to the intensity of the turbu­
lent mixing. 

Followi~r, 3atchelor, we set up the equation in 
the quasi-stationary approximation, neglecting 
the displacement current and the density of free 
charges. We employ c = l and the Heaviside 
system (without 477 ), cp = scalar potential, A 
=vector potential, div A= 0, J =current, div J 
= 0, the specific resistance of the liquid is r. 

The equations have the form: 

rj=E+ vxH; H=curl A; E=(aA;at)- \7 cp; (l) 

J =curl \7 2 A. 
It follows from this equation that 

(aA;at)+vxcurlA=r'i7 2 A+'i7lfi. (2) 

Taking the curl of (2), we obtain an equation which 
reduces to 3atchelor's: 


