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I4 events of charge-exchange scattering of 9Ji-mesons on hydrogen with a subsequent deoay

of - ST-meson according to Dalitz' scheme into an electron;positron palr and a J—rayI) were
detected in\the‘diffusion cloud chamber f£illed with hydrogen toithe pressure of 25 atmosphere
and placed into the I50 Mcv‘ﬂ‘;meson beam;ofpthe Joint Institute of,“uclear Research
synchrccyclotronz). The chamber had a sensitive layer of 380 mm diameter and operated in a
magnetic‘field of 9000'gauss. The 14 events were observed in scanning 45000 sterecphotographs
and ldentified by JL-meson track ends in hydrogen accompanied by the emission of an electron—
positron pair. The photographs of two such events are given in Fig.I The other processes
responsible‘for the production of similar pairs (internal conversion of a J—ray in the
reaction Tfl P->n+j ). pair production by 5’-ray at small distance from the Point of

- decay % 25 and so. on), as the estimates showed have very small probability in our
experiment. ., ) )

In order;to determine the relative probability of the decays' Sit* e +et + and
gt 2y it is necessary to know the number of * gt -mesons decayed in a usual way (into 2 J-rays)..
Because of the finite thickness of the sensitive layer of the diffusion chamber and the
presence of gaps in the layer the direct estimation of the number of charge exohange ‘events is
very difficult However, it is possible to obtain the number of Jvmesons if taking into
account the data on charge—exchange and elastic G"—p -scattering cross sectionsB) the ratio
‘of which for the energy of I50 Mev is equal to I.8. Since we have found 600 events of the
elastic Jl—p -scattering, the number of di-mesons 1s equal to 1080 Thus, the ratio of
probabilities of the processes 5% " + + § ‘, and Jiew 26 ‘4s equal to’ 2f>— 0.0I30 +
0. 0024 “and the internal conversion coefficient in’ this reaction is 12— o. 0065 + 0,0012, Errors
\quoted for ZP and f are the statistical probable ones. The value .P ‘obtained here is in.

1,4) 5, 6,7..85*

a good agreement with both the theoretical calculations and the experimental data

’ The results of analysis of electron-positron pairs are given in the table. a

* In 8) the internal conversion coefficients are obtained using the’ Panofsky ratio'
P = 0.94 + 0. 20. 1z taking ‘P2 I.5- I 99), the internal conversion coefficients_
‘¢obtained froms) ¥ill not agree with the other_experimental and theoretical date,
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The energies of an, electron E and a positron E+ are determined from the curvature radius of
tracko with the accuracy no less than IO-I5 nIn a case of very. short tracks it is possible v
to set only a lower limit of the corresponding energies. Pairs NI and N9 were found in the'
pictures obtained without mabnetic field. The comparison ‘of the B~ and b values shows that
there 1s no tendenoy to the equal division of energy. between the particles oi the,nair obserued f
ins) and especiallJ in ), The total energies E=E +E of all the pairs are in the energy
interval I7—270 Mev corresponding to the energy spectrum of gamma rays from the deoay of
mesons produced in the charge exchange process, . ] i L. )
The last columns of the table show the correlation angles cx(lab) between electronsand
positronsof pairs and the angles 9(1ab) between center of mass of a pair and the direction of
incident Jlmeson. The measurement accuraoy of angles X 1s about + I° and that of angles 8 1s
about + 2°, The distribution in corrclation angle A agrees with the dependence Gﬂdd..co nst. ﬂf
obtained by Dalitzt)!‘ As for the angular‘distribution of pairs with respect to the incident .
Ji-meson, it is characterized on the analogy with distribution obtained ian),.by the_enission'

of palrs more likely into.-the back hemisphere. Since the electrons and positrons produced in



the docay gi%s e~ + eF + 3 - are well correlated the angular distribution of pairs should
follow with good accuracJ the angulaxr: dietribution of gamma rays fron N 24 decay.

Fig.2 represents the hystograms of the angular distribution»of pairs (in the.laboratory system -
/a/ and in Ce m.system ﬁ'-P /b/) It does not disagree with the angular distribution of Y-rays
from the decay of T=mesons produced in the reaction J‘+ o} —-ST“+ n at the energy of" 5‘-mesons f
150 MevII), which was plotted in Fig.2 in a form of curves £§;sin 8 (in arbitrary units),

In conolusion it should be noted that the kinematics of neither of seven pairs, the total
energy of which was preci sely determined was consiutent with the decay JL - e + et H neither
events of the decay Jt—r e~ + et i eT ¢ e was also found.

At present the work 1s going on and the summary results will be published.

The authors expreso their gratitude to L, I Krasnoslobodtseva for the help in scanning

; the photographs. L
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Fig.z Angular distribution of pairs with respect to the direction ef JT-meson:
a) :Ln the lab, system, b) in c.m.system I ~p. ,

Solid lines represent thg angular distributions - g_g sin 6 ( in arbitrary
units) of gamma-rays from the decay of f~mesons produced in thé rea.ct'ionl

JU+ p =9+ n  at the energy of Ji-mesons IS0 MevIUs

e

: N i
lﬂémemmemﬁm HECTRY "

MEEPHMX ECCReRoBayk’
BHEJIMOTEHKA






