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mesons: a_ = 0.54 + 0.024, b_ =0.,34 + 0,058, c_ = 0.90 + 0.098.

b) Gamma emission from 7’ meson decay; =1.87 £ 0.24, b, =2.89 + 0.44, c,, = 2.32 + 0,59,

The angular distribution of the 7’ mesons can be easily obtaineg from ay b.),, and Cy. One obtains
ag = 0.68 + 0,20, by = 1.80 + 0.27, ¢, = 1.90 + 0.50.

The total elastic cross-section as determined by the above angular representation is ( 10.7 + 0.6) X
10727 cm?; the total exchange cross-section is (16.6 + 1.4) x 10~%" ¢m?. The total cross-section for 7~
meson interaction with hydrogen is (28.8 + 1.8) X 10~%' cm? where we have included the production of
mesons by mesons! to the elastic and exchange contributions. For comparison one may cite the meson
attenuation measurements in hydrogen? which gave a total cross-section of (25.7 + 1.0) x 10-27 cm?,
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WE have measured the angular distribution of y rays emitted in the decay of 7’ mesons which were
formed by exchange scattering of 7~ mesons by hydrogen (7~ +p — ™ +n ). The 7~ meson beam was

obtained by the use of the synchrocyclotron of the Joint Institute for Nuclear Research. The energy of the
7~ mesons was measured at 307 + 9 Mev as obtained from range

. P measurements in copper. Scintillation counters were used to obtain
dems Go 10% om?/sterad the data. Liquid hydrogen which was contained in a foamed polysty-
rene container was used as the target.
Zgg g-ggﬁ'% The measured differential cross-section for gamma ray emission
59.2 4.05%0.83 in the center of mass system is presented in the table. These cross-
-8 f:géfg:g? sections include all necessary corrections.
ﬁg'i 1:4581:8:33.(1) A least squares fit of the function do/dw =a + bcosd + ccos? &
159 .4 1.321.0.29 (9 measured in center of mass system) to the data results in the fol-
lowing values for the coefficients (in units of 10727 ¢cm?/sterad):

=1.87 + 0.24, b.y =3.30 £ 0,53, Cy = 3.14 £ 0.71. From these co-
efficients one can easily obtain the angular distribution of 7° mesons and one finds apy =0.57 £ 0.23, b,
=210 + 0.34, ¢y = 2.67 = 0.60,

The total cross-section for charge exchange scattering as determined by the above angular distribution
is (18.4 + 1.6) X 1072" cm?. Adding this cross-section to the elastic scattering cross-section' and includ-
ing meson production by mesons? one obtains a total interaction cross-section for 7~ meson in hydrogen
of (30.2 %+ 1.8) X 10”2 ¢cm?. Meson attentuation measurements in hydrogen® yield a total interaction
cross-section of (3.16 + 1.6) X 10727 ¢cm? (interpolated to 307 Mev).

In the accompanying figure the four dashed curves represent calculations based on four sets of phase
shifts. These were obtained! from a preliminary phase analysis of elastic scattering of 7~ mesons by
hydrogen where one assumed that only the S and P states participate in the scattering. The measure-
ments of the present work are indicated in the figure.
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(49/25) cms*10% o /sterad The solid curve represents do/dw = 1.87 + 3.30 cos & + 3.14 cos?3. It
is apparent that none of the computed vy distribution curves agree with
the measured distribution, as was pointed out earlier.!
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THE problem of quantum fluctuations in the radiation of electrons in the synchrotron has been con-
sidered in a series of articles (see, for example, Refs. 1 —4).
In this note we generalize the well known results of Sands,® namely, we take into account the damping

of synchrotron oscillations caused by the increase in electron energy, and give several practical results.
Putting the damping coefficient

_ 3—4n 2ce? 3 '
p= E +1——n3R2 Ty (1)

where y = E/mc?, A =N#/27R, ¢ is the length of the straight section of the race track, N is the number
of sections, into the phase equation of the synchrotron it is possible to obtain a formula for the stationary
value of the mean square amplitude for synchrotron oscillations

55V3 ficq cot @
A = =55 FT T oy

F\F,. (2)
This expression differs from the result of Sands® by the presence of the factor F,;F,, where

(1+a1‘4'; ,f); F,= (1+ )_1; P=2‘~f§:1il,

and o is a coefficient of order unity. At energies of several hundred Mev the factor F;F, is impor-
tant and, essentially, determines the energy dependence of < Afp >. Analysis of Eq. (2) shows that there
is no danger of particle loss connected with a maximum of < A2 > which, under the assumption
cotg = const, occurs for P = TEa(1 ~n)/(3 — 4n) ~ 1. The condition coty = const is, in fact, super-
fluous. Employing another law of increase for the accelerating voltage, it is easy to avoid this maxi-
mum.

At high energies where FF, — 1, using results obtained by Sands,’ one can find the excess of the
amplitude of the accelerating voltage over the value of the amplitude, necessary to accelerate the elec-



