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The magnitude of the conversion coefficient of 
the observed 3 25 kev transition is of great interest. 
However, it is impossible to calculate a more or 
less reliable value from the data which were ob
tained in this experiment with spectrometers of 
poor resolution. A qualitative estimate of the mag
nitude of this conversion coefficient was carried 
out. To do this, the values of the conversion co
efficimts and the ratio N IN for In 113 were 

K L 
assumed known. For the transition considered a 
ratio of N KIN L "' 0.3 was obtained. The theoreti-

cal value of the conversion coefficient for a 320 
kev, £5 transition in a nucleus with atomic 
number 50 is about unity. Therefore, the experi
mental and theoretical values of the conversion 
coefficients are near to each other. 

In conclusion, I should like to use this oppor
tunity to express my gratitude to lu. V. Trebukhov
skii, G. R. Kartashov and V. S. Kuryshev, who gave 
me the opportunity of using their apparatus for 
carrying out this experiment. The author is 
particularly thankful to V. V. Vladimirskii and 
N. P. Rudenko for valuable suggestions and ad
vice. 

* This transition is convenient to use for calibrating 
the {3- spectrometer. 
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THE presence of excitons in an ionic crystal lat-
tice is responsible for its polarization l-3 which, 

in turn, reacts on the exciton. This interaction 
with the lattice is small in crystals with a weak 
inertial polarization, and also when the effective 
mass of the electron and hole are approximately 
equal. In this case the exciton is called ''non
polarizing". The object.of this note is to clarify 
the influence of the inertial polarization of the 
lattice on several properties of nonpolarizing 
excitons. The polarization of the medium is cal
culated by macroscopic methods. The Hamil-
tonian iswritten in the effective mass approximation. 

The Hamiltonian of the system consists of two 
terms H = H 0 + Hi' where H 0 is the Hamiltonian of 

the exciton and free phonon field 

and H. is the interaction 
' 

Here we employ 

p2 e2 
H = -' - _ ef (r) = eiy, (f, r)_e- iy1 (f, rl,· (3) 

' 2!1- xr ' 

A!=- (elf) V 27ttic.uc/V, YI = !1-21m, Y2 = !LI I m, 

where p. 1 and p.2 are the effective masses of the 

electron and hole, respectively; m and R are the 
mass and coordinate of the center of mass of the 
electron and hole; p. and r, the reduced mass and 
relative coordinate of the electron and hole; f, 
E (f) = iz w, the wave vector and energy of the 
phonon; w the limiting frequency of the longitudinal 
optical oscillations; c = 1/x- 1/f with x the 
square of the index of refraction of the crystal and 
f, the dielectric constant; a1 is the Bose operator. 
In zero-order approximation the coordinate R de
scribes the free motion of a quasi-particle of mass 
m and momentum P . The energy spectrum of the 

R 
system in this approximation consists of a con
tinuum labelled by the quantum states of relative 
motion. 

In calculating the interaction H. it is convenient 
to introduce the total momentum of the system, 
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which is a constant of motion, according to the 
following canonical transformation4·6 

""-aei(f,R)· ""+-a-+e-i(f,R)· ··t - I ' ·•t - I ' (4) 

PR=P-1L ~f7Jf7J1 ; P=-i1La aR. 
f 

In the new variables the Hamiltonian of the system 
is 

p2 ~ + 
H=-2- + H, +~$(f) 7lt 7lt 

m f 
(5) 

$(f) = E (f) + 1LPP I 2m -1LfP I m. 
(6) 

To obtain corrections to the total energy of the 
systein we use the method of successive diagonali
zation of the Hamiltonian by a unitary transforma
tion4•6•7. 

H'=U-1HU. (7) 

We find the operator U to be 

(8) 

The quantities cx. , which are of the same order as 
g 

H., are assumed to depend on the operators H , r. 
' r 

For convenience, we expand the unitary operator 
U in powers of the small parameter of the theory 

(9) 

The transformed Hamiltonian will be diagonal to 
secondorderonlyif S, and consequently cx. , are de

fined from the condition Hi = [ S, H Q]. Then H' is 

H' = H0 + 1l2 [Hp S). 

I~ is easy to show that cx. f is defined by the condi
tion 

(lO) 

where p F = 7r l £17 7 Tf f is part of the total mo
f 

mentum belonging to the field. 
If PF is to be viewed as the mean value of the 

field momentum, then the operators CJ. f can be de
fined as matrices in the space of the eigenfunctions 
of the operator H : 

r 

(a:t)n. m = Em- En+$' (f) ' (ll) 

+ At (e_,)n. m 
(a:/) n, m = En -Em+ <8' (!) ' 

$' (/) = E (f)+ (1i2f212m)- (1i I m) f (P- Pp). 

The diagonalmatrix element of the Hamiltonian 
H' gives the energy of the system with inclusion of 
second-order corrections 

(1, .. n1 .. I H' 11, ... ~ ... ) (12) 

where n1 is the mean Planck value, ( e r\,m is 

the matrix element between hydrogen-like functions, 
m is the totality of the three hydrogen quantum 
numbers E is the corresponding energy level. 

' m 
For zero phonon field and for small momenta P 
we obtain 

n2 2 A2/ 2 l (e) f2 
g """ I 1, m 

- 3m2 .4.J [E -E + E (/)]a ' 
f, m m 1 1 

where E 1 (f) =-lr w +'it 2f 2!2m. 
The discrete level of the exciton as a result of 

the interaction is lowered by an amount 
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For the same reason the altered exciton mass 

P.effis equal to 

1 

[J. ef£ 

(15) 

An approximate evaluation of the sum for the case 

p. 1 = p.2 gives 

(16) 

4 ..l.. 2 2 where E 1 = -p.e /2 n x . 
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l HECENTL Y, correlations between planes of 
• praiuction and decay of hyperons have been 

found in a series of experiments 1- 3 . These corre
lations consist in the fact that the angle between 
these planes is usually small. A theoretical analy
sis of the effect of correlation was carried out4 

and conclusions were drawn about the large spin of 
the A 0 -particle and about the spin of the e 0-meson 

being different from zero. It is not without interest, 
we believe, to consider another approach to this 
problem in addition to the method of Ref. 4. 

2. We consider the z-axis to he perpendicular to 
the plane of production of the A 0 -particle, and the 
direction of motion of the A 0 -particle is taken as 
the y-axis. Then the angle between the planes of 
production and decay will he equal to the azimuthal 
angle 'f. For calculation we now go to the system 
where the A 0 is at rest. it is not difficult to see 
that the angle 'f does not change in this transition. 

Let <I> J (x, q) he the wave function of the system 

A 0 + e0 describing the state with total angular 
momentum ] and component 1E M along the z-axis; 
x and q denote dynamical variables of the A 0 - and 
e0 -particles, respectively. 

The A 0-particle as a sub-system of the system 
A 0 + e0 is characterized by the density matrix 
p(x', x)5 : 

p(x',x)= ~([JJf*(x', q)([JJf(x,q)dq. (1) 

The p( x ', x) can he expanded in the wave functions 
of the A 0-particle, which we denote by Am ( x) 
(in which m can he considered the quantum number 
of the spin projection on the z-axis) 

p (x', x) = ~ Pm,moA:n, (x') Am, (x). (2) 
rn.t• m, 

3. We now turn to the calculation of the distribu
tion of angles 'f between the planes of production 

and decay of the A0-particle. 
The total moment of the proton and 77--mesons 

which are formed in the decay at rest of the A 0-

particle, coincides with its spin j. If we designate 
by 'l' ~ ( e, 'f) the angular (and spin) part of the 
wave Function of the stationary state of the system 
p + 77-, then 

'l''j(6, q:;) = c;:nx +'l•pr-•t. (6) ei(m-'/,)'P 
(3) 


