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Using the results obtained by investigating the inhomogeneities in the structure of the ionosphere above 
Khar'kov by the method of vertical sounding during the winter of 1955-1956,2 we have applied the Al'pert 
formula1 to calculate the value of liN for ordinary waves. 

The size of the inhomogeneities was taken to be 300 min these calculations. The figure shows the dis­
tribution of the values of liN. The observed values of liN run from 0.1 x 10-2 to 2.5 x 10-2, and the most 
frequent values are liN = 0.3 - 0.5 x 10-2• No noticeable altitude dependence of liN was found for the 
F-Layer. 

In conclusion, the authors express their thanks to Professor Ia. L. Al'pert for giving them the oppor­
tunity to familiarize themselves with the theory worked out by him for the scattering of radio waves in the 
ionosphere prior to publication. 

1Ia. L. Al'pert, J. Exptl. Theoret. Phys. (U.S.S.R.) 33, 213 (1957), Soviet Phys. JETP 6, 167 (1958). 
2 E. G. Proshkin and B. L. Kaashcheev, Pa;IJ;HOTexHHKa H aJieKTpOHHKa (Radio Engg. and Electronics) 

7, 819 (1957 ). 

Translated by H. Zirin 
216 

PHOTOPRODUCTION OF STRANGE PARTICLES 

S. G. MATINIAN 

Institute of Physics, Academy of Sciences, Georgian S.S.R. 

Submitted to JETP editor July 16, 1957 

J. Exptl. Theoret. Phys. (U.S.S.R.) 33, 1063-1064 (October, 1957) 

IN this note, some questions connected with the photoproduction of strange particles are considered 
phenomenologically. 

Recently, Peaslee1 proposed a statistical model of the production of strange particles, in which he in­
troduced the relative amplitudes a and {1 of the sojourn of the nucleon in the dissociated states (A, K) 
and p:, K ), respectively. This model satisfactorily explains a number of experimental facts connected 
with the reaction 1r + N - Y + K, if the value of I {1/ a f2 is taken as % . The photoproduction of strange 
particles on nucleons may serve as a verification of this model. 

Let us consider, for example, the following reactions on hydrogen: 

Ao + K+, 

i+P-E++K0• 

E0 + K+. 

(la) 

(1b) 

( 1c) 

It is not difficult to see that in the Peaslee model, reaction ( la) will have a cross section proportional to· 
I a 12, and reaction ( 1c) will have a cross section proportional to %1 f31 2• Thus, according to this model, 
K+ particles "associated" with the A0-hyperon would be expected to be more prevalent than K+ particles 
produced together with the :E0 hyperon: 

cr (c)/ cr (a) = 113 1 ~I oc j2 = l I 9. (2) 

Of course, the energy of the y-quanta must be above threshold in order to avoid threshold effects. 
Since the contribution of the :E+ hyperon currents to the cross section is small in comparison with the 

K+ meson currents, reaction ( 1b) must also be considerably repressed with respect to reaction ( 1c). In 
the above consideration, we did not take account of the influence of the magnetic moment of the hyperon, 
which is valid for large energy of they-quanta. We note that according to the Peaslee model, a forward 
directionality of K+ mesons (in the center of mass system) is expected. 
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2 ' As is well known, a simple classical consideration leads to an excess of 1r- mesons over 7r+ mesons 
during their production respectively on neutrons and protons. A similar model is applied to the photo­
production of strange particles. 

We will consider in particular the processes: 

T + P-'>- EO+ K+, 

·r + n ~ E- + !(+. 

While these processes are equivalent with regard to the interaction of the y-quanta fields with the K+ 
meson currents, they differ from one another with regard to the interaction of the y-quanta with the hy­
peron currents. 

Similarly to Ref. 2, the ratio of the cross sections of these processes is (in the laboratory system): 

,o I (jA.)K 12 

cr=- = I (jA.h_;- --;+c.-,( ..... jA.")K---;-;;-12 . , 

where j is the particle current, and A is the vector potential of the electromagnetic field. Applying 
conservation laws, we have (for nonpolarized y-quanta): 

(4) 

(5) 

where E is the total energy of the K+ meson, v is its velocity, and e is the angle between the directions 
of the y-quantum and the K+ meson. It is interesting that this equation coincides in form with the equa­
tion obtained by Brueckner and Goldberger2 (m is the nucleon mass, c = 1 ). 

If the magnetic interactions predominate over those of the currents, we obtain for a0/cr (compare 
Ref. 3 ): 

~ = }!__)2 [ l (afLp- b[Ln) (e:jM) (1- v cos 6) ]2 
,- (a + 1+bfLn(e:jM)(1-vcos6) ' 

where M is the mass of the !: hyperon, 

1 m 1 m 
a= fLI;,- M fLp, 7J = fLI;-- M fLn• 

and p. is the magnetic moment of the respective particle in Bohr magnetons. 

1D. C. Peaslee, Phys. Rev. 105, 1034 (1957). 
2K. A. Brueckner and M. L. Goldberger, Phys. Rev. 76, 1725 (1949). 
3K. A. Brueckner, Phys. Rev. 79, 641 ( 1950 ). 
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( 6) 

IN order that a system of particles have negative absorption, it is necessary to produce an excess num­
ber of particles (active "molecules") in the upper energy level (m) of the given transition (m- q). A 
number of methods allows one to obtain active molecules by means of an auxiliary high frequency field 


