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mentally observed mass difference of the K~ and 
K~ mesons that 1) either the leptonic weak inter­
actions are cut off at energies of the order of a 
nucleon mass (for example, the weak interaction 
is mediated by a vector meson, whose mass is of 
the order of the nucleon masst ), 2) or the integral 
(close loop ) over the leptons in the diagram is not 
quadratically divergent. In the latter case the lead­
ing divergence (of the order of GnA2n+ 2 ) should be 
absent not only from the diagram here considered, 
but from any diagram of this type in which the 
lepton loop can be made arbitrarily more compli­
cated as a consequence of leptonic interactions. 
The existence of such a requirement (whose pos­
sibility has been indicated previously [2]) imposes 
definite limitations on the structure of the weak 
lepton-lepton interaction. A more detailed discus­
sion of this question will be presented in a sepa­
rate paper. 

The author is greateful to L. B. Okun' for use­
ful discussions. 

*In the expression for the Hamiltonian we take into account 
only terms proportional to q,.., the momentum of the K meson, 
The inclusion of terms proportional to the momentum of the 
pion does not affect our conclusions. 

tin that case, in order to forbid the process J.L -> e + y, it 
is necessary to have the muon and electron neutrinos not 
identical. 
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IN an investigation of multiple pion production in 
1T-p collisions at 7.2 BeVin a liquid hydrogen 
chamber in a magnetic field, we selected 67 5 
double-pronged stars. An analysis of these 
events permitted us to isolate 196 elastic scat­
tering events. [1] Among the 479 inelastic inter­
action events which remain, 142 cases were se­
lected in which the positively charged particle is 
a proton. Events were selected when the proton 
range exceeds 0.4 em, and if the proton did not 
remain inside the chamber, then events with pro­
ton momentum smaller than 1.5 BeV/c were se­
lected. The protons were identified by their range 
and ionization (for slow protons) or by momen­
tum and ionization. 

The measurement of momenta and angles-of­
flight of the protons allows us to plot the distri­
bution (of events ) with respect to the square of 
the total energy of the 1T mesons in their center­
of-mass system for the reaction under consid­
eration 

(1) 

The resulting distribution with respect to w2 

(being in fact the distribution with respect to the 
effective masses of the system of outgoing 1r. me­
sons) is shown in Fig. 1. 

The same graph shows (in addition to the ex­
perimental histogram) the phase-volume curve 
normalized to the total number of events. Com­
parison of the resulting histogram and the phase­
volume curve shows that a large number of events, 
clustered in a narrow maximum, are observed in 
the region w2 ~ 30. The most probable explana­
tion for the appearance of this maximum is the 
hypothesis that the reaction 

(2) 

takes place in a considerable number of events, 
where p- is the p meson with mass ~ 750 BeV, [2] 

which has been previously observed in many inves­
tigations. 
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FIG. 1. Distribution of events in reaction (1) with respect 
to the square of the total energy of the secondary rr mesons 
(w in units m1rc2), 

Such an interpretation of the events appearing 
in the maximum of the distribution with respect 
to w2 is confirmed by the distribution with respect 
to the mass defect: events with w2 < 60 are clus­
tered for the most part near the value Mx = m7r. 

The events selected for analysis correspond 
~o small angles () p of emergence of the p- meson 
m the c.m.s. (1- cos ep s 0.1 ). For larger angles 
() p the momentum of the recoil protons must exceed 
1.5 BeV/c. However, within the limits of these 
events, cases (in the region w2 < 60) of small mo­
mentum transfer to the proton occur more fre­
quently. This indicates that the angular distribu­
tion of the p- mesons is sharply peaked in the 
forward direction. Of considerable interest is the 
angular distribution of the 1r- mesons in the c.m.s. 
of the p- meson. Intheeventthat the p mesons 
are produced polarized or aligned, the shape of the 
resulting distribution determines the spin of the p 
meson. The resulting angular distribution for the 1T 

mesonsinthec.m.s. ofthe p meson verycloselycor­
responds to a distribution ofthe form N(f) *) ~a 
+ b cos2 ()* [see Fig. 2(a)], where a« b. Such a 
shape for the angular distribution indicates that 
the p mesons are produced strongly aligned and 
their spin equals 1. A similar result was obtained 
in [3]. 

The angular distribution of 1T mesons for w2 

> 60 (i.e., the region beyond the resonance ) is 
very nearly isotropic [see Fig. 2(b)]. The sub­
stantial difference between the angular distribu­
tions of 1T- mesons in the c.m.s. of the secondary 
1T- mesons for w2 < 60 and w2 > 60 is an impor­
tant additional argument in favor of our hypothe­
sis concerning the nature of the maximum in the 
region w2 "' 30. 

An estimate of the cross section for the pro­
duction of p- mesons in collisions leads to a value 
-1mb. 
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FIG. 2. The angular distribution of the rr- mesons in the 
c.

2
m.s, of the p- mesons: (a) for w2 < 60 (63 cases), (b) for 

w > 60 (58 cases). 

Assuming that the pole diagram gives the major 
contribution to reaction (2), one can obtain a value 
for the scattering cross section. A calculation 
according to the Chew-Low formula, similar to 
one made earlier [2] for an initial momentum of 
2.8 BeV/c, leads to a value for CJ'7r7r of the order 
of 300 ± 100 mb for w2 = 20 to 30. 

In conclusion the authors express their grati­
tude to V. I. Veksler for the opportunity to do the 
experiment on the proton synchrotron of the Joint 
Institute for Nuclear Research, to A. I. Alikhanov 
and K. A. Ter-Martirosyan for helpful discussions 
of the results, and to R. S. Guter for carrying out 
the calculations. 
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