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for assuming that a noticeable number of hypothetical p0 

mesons is emitted, in addition to 11° mesons, in the annihi
lation of the antiproton by the proton.• 
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EARLIER we developed an idea for a model of the 
process of multiple production.1•2 To check the ef
ficiency of the proposed model we made up a table 
of 200 random stars formed in p-p interactions 
at 10 Bev.3 The table included the processes of 
multiple production of from 1 to 6 mesons accord
ing to statistical theory with the assumption of the 
existence of isobars. We are now publishing some 
results on the formation of stars from the table. 

Figure 1 shows the obtained momentum spectrum 
of nucleons and mesons in the c .m. system (for 
comparison the smooth curve shows the same 
spectrum calculated in the usual way ) . • • Figure 2 
shows the momentum spectra of protons, 11"+ and 
11"- mesons in the laboratory system. 

The table of random stars allowed us to obtain 
theoretical values of the quantities for which cal
culation using the usual methods is difficult. Fig
ure 3 shows the distribution of angular divergence 
between the charged particles in the stars in both 
systems (in plotting the distribution we included 
all m (m -1 )/2 angles between m rays of the 
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FIG. 1. Solid lines denote nucleons, broken lines denote 
mesons. 
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FIG. 3. Dot-and-dash lines show the spectrum of angles be
tween projections of rays onto the plane normal to the axis of 
interaction; solid line shows the spectrum of angles between 
rays in the c.m. system; dotted line shows the same in the 
laboratory system. 

star). We also obtained the angular distribution 
between projections of rays onto a plane normal 
to the axis of interaction (Figure 3). This distri
bution is convenient because it does not change 
under a transformation from one system to the 
other. We note that with peripheral interactions, 
the angles ,.., oo and ,.., 180° must occur more often 
than in the distribution obtained in reference 5. 

Gramenitski! and others6 measured the corre-
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lation coefficients between the directions of rays 
and the number of narrow pairs in nuclear dis in
tegrations. Using the table of random stars it is 
possible to obtain the theoretical values of these 
quantities. The number of pairs with angle :::; 2° 
(see Fig. 3) was equal to four in 200 stars. This 
is close to the quantity obtained in reference 6. 
The Q values (see reference 6, Table I, last 
line) connected with the correlation coefficients 
were, respectively, 0.32 ± 0.06, and 0.00 ± 0.07. 
A more detailed analysis of the correlations 
showed that as the number of rays in the stars in
creased, the statistical dependence between the 
directions of the rays becomes more obvious. 
This is connected with an increase of the limits 
placed on the directions of the particles by the 
law of conservation of momentum. 

These results from the formation of the table 
of random stars testifies to the usefulness of this 
method for analyzing various details of the proc
ess of multiple production. 
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THERE have hitherto been few data on the tern
perature dependence of ferromagnetic resonance 
in ferrites. Meanwhile, the study of this depend
ence has acquired considerable importance, be
cause it is here that the relation between the reso
nance characteristics and the magnetic properties 
of a ferrite is manifested most clearly. The pres
ent communication presents the results of a study 
of the temperature dependence of the width of the 
ferromagnetic resonance absorption line, the g
factor, and the resonance field in poly crystalline 
yttrium ferrite-garnets, in which the Fe3+ ions 
have been partly replaced by Al3+ and Cr3+ ions. 
At the same time, measurements of the tempera
ture dependence of the spontaneous magnetization 
were made by a method described earlier.1 

Figure 1 shows the temperature dependence of 
the absorption line width (solid curves) and of 
the specific spontaneous magnetization (dashed 
curves) of yttrium ferrite-garnets of the follow-

The author is grateful to M. I. Podgoretski1 for 
his interest in the work and his important advice. 

1 G. I. Kopylov, J. Exptl. Theoret. Phys. (U.S.S.R.) 
35, 1426 (1958), Soviet Phys. JETP 8, 996 (1959). 

2Yu. N. Blagoveshchenskir and G. I. Kopylov, 
Preprint, Joint Inst. Nuc. Res. P-213 (1958). 

3G. I. Kopylov, Preprint, Joint Inst. Nuc. Re
search P-259 (1958). 

4Barashenkov, Belyakov, Bubelev, Wang Shou
Feng, Maltzev, Ten Gyn, and Tolstov, Nuclear 
Phys. 9, 74 (1958). 

5 Z. Koba and S. Takagi, Nuovo cimento 10, 755 
(1958). 

6 Gramenitski1, Danysh, Lyubimov, Podgoretskir, 
Tuvdendorzh, J. Exptl. Theoret. Phys. (U.S.S.R.) 
35, 552 (1958), Soviet Phys. JETP 8, 381 (1959). 

Translated by Genevra Gerhart 
327 

ing compositions: 3Y20a • 5Fe20 3 (1); 3Y203 • 
4Fe20 3 • Al20 3 (3); 3Y20 3 • 4.5Fe20 3 • 0.5Cr20 3 (2). 
Because of the small density of the specimens, 
the width of the resonance line was quite large; 
this permitted a clearer exhibition of its change 
on heating. It is clear from Fig. 1 that the de
crease of spontaneous magnetization on approach 
to the Curie point occurs more abruptly than does 
the decrease of Ll.H. It should furthermore be 
noted that the decrease of as and of Ll.H pro
ceeds more rapidly in the case of the stoichiomet
ric ferrite 3Y20 3 • 5Fe20 3 than it does for the 
"substituted" ferrites. The greater the Al3+ and 
Cr3+ content, the more slanting the Ll.H and as 
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FIG. 1. Temperature dependence of the width ~H of the 
ferromagnetic resonance absorption line (solid curves) and of 
the specific spontaneous magnetization a, (dashed curves): 
1) for 3Y2 0 3 ·5Fe2 0 3 ; 2) for 3Y2 0 3 ·4.5Fe20 3 0.5Cr20 3 ; 3) for 
3Y20,·4Fe2 0 3 ·Al,O,. 


