light and the gravitons have zero mass.
The detailed theory will be published in JETP
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There is a rigorous theory describing reactions in which several nonresonantly-
interacting particles are produced near threshold (the total kinetic energy in the final
state is considerably less than the masses of the strongly-interacting particles) [1-3].

The production amplitude is represented in the form of some series in the squares of the
momenta of the produced particles. The non-analytic term of this series (the terms having
singularities near the physical region of the reaction), are uniquely connected with the
scattering lengths of the produced particles, while the analytic ones are expanded in a
Taylor series with unknown coefficients. An experimental separation of the nonanalytic
terms makes it possible to determine the scattering lengths of the produced particles.

In the case of the K ~ 3x decay, the expansion of the amplitudes was verified with
accuracy up to terms of order E5/2 (E - kinetic energy released in the decay). The corres-
ponding expressions for the probabilities of the decays K% > n+n+n-, Kf > nonon+, and
Kg > :r+n_:ro, with allowance for the AT = 1/2 rule, are given in [4].

The experimental data are usually presented in the form of spectra in terms of

=1 - (Kig/E) and Z = 2(K§3 - K§3)/\/§ E divided by the phase volume; K,, are the relative
momenta of the pions {the indices 1 and 2 pertain to identical pions or to the n+ and 7
mesons in the K > n+n ﬂo decay), and the pion mass is equal to unity. Experimental spectra
with respect to € and Z of the K - n+n+ﬂ decay and spectra with respect to € of the
K > X non+ and K > ﬂ+n no decays are presently available. It follows from the correspond-
ing formulas for the decay probabilities [4] that in the case of the K - n+n+n decay the
spectra with respect to € and Z cannot give any information on ao and ays when laol, ]ael

< 1, the terms containing a. and a, make no appreciable contribution to the distributions

O 2
with respect to € and Z, and these distributions are described with sufficient accuracy by

the expressions
WH=(¢) = L+aE(c—-—), Wtt=(Z) =

where o 1s an unknown constant connected with the analytic terms.

It is meaningless to take into account the small deviations from these formulas
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brought about by the terms containing a. and a,, since contributions of the same order can

0 2’
be made by the subsequent (unaccounted-for) terms in the expansion of the amplitude (of the

order of E2 ete.).
. . . . . 00+ +-0
A different situation is observed in the spectra W~ (€) and W ~(e), the character

of which differs noticeably from linear when a

spectra are shown in Fig. 1. Comparison of the theoretical formulas (4] with the summary

spectrum with respect to € in the decays K" > non0u+ and Kg - n+n_no (Fig. 1lc) makes it pos-

» a, # 0. The experimental data on these

sible to determine the possible values of 2, and gy The shaded area in Fig. 2 is the region

W% g)
20+ K*—+ﬁ°n°ﬂ"
4009 events [5]

Fig. 1. Spectra with respect to € in the
decays K' ~ x%x°x* (5] and X + wtx~ O [61.
Solid curve - theoretical for ag = -0.9,

ap = 0.2B = 1.65.

IS
A

o~
=
™

07 1
0 )
w* %)
20 R D LA L1

2092 events [61]

0+
o7 ] 1
] 05 10 &
20 W(e)
' KE-TORO + e T
6101 events
10
Fig. 2. Shaded areas - possible values of
ag and a, in units of h/uyc, obtained by
comparing the theoretical formulas [4] with 07

the spectra with respect to € in the decays
kY > 1°nCrt and K » «txO.
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of values of ao and a, for which X2 < 6 (in the comparison of the corresponding theoretical

formulas with the spectrum of Fig. lc, the number of degrees of freedom is equal to 6).

The kinetic energy released in the K > 3w decay is not too large (~80 MeV), so that
one might ask whether terms of order Ez, E5/2, etc. could play a significant role. There
are, however, considerations indicating that these terms are small. First, it follows from
the theoretical formulas that the spectra w++—(e) and w++'(z) should be described by formulas
(1), which is in good agreement with the available experimental data. Second, the theoret-
ical formulas [4] predict that when € = 1 there should be deviations of W (e) and W~ (e)

from linearity, towards larger values, for arbitrary nonvanishing a. and . This is also

observed experimentally (see Fig. 1). If the terms of order E2, B 2, etc. are not small,
there would be no special reason to expect such a behavior of the energy spectra W++_(e),

z), WO (e), ana W),

The theoretical formulas [4] take into account terms of order unity, E, and E3/2

. The

extent to which the region of the permissible values of ag and a, changes can be assessed by
3/2

neglecting in these formulas the terms of order E (retaining only the terms of order
unity and E). It turns out that in this case the possible values of a

o 2nd a, (values lead-
ing to X < 6) lie in the interval 0.75 < la - l.la2] < 1l.2. We see thus that in this case

the terms of higher order in E (of order E3 8
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have no strong influence on the result.

CALCULATION OF THE WIDTH OF THE fo ~+ 2y DECAY FROM THE DISPERSION SUM RULES

G. M. Radutskii
Submitted 10 August 1967
ZhETF Pis'ma 6, No. 10, 911-913 (15 November 1967)

Great interest attaches to investigations of radiative decays of hadrons in connec-
tion with checks on the relations that follow from the assumed existence of higher symmetries.
These symmetries can be very strongly violated, as indicated, for example, by the situation
with the relation between I'(yy > 2y) and F(no + 2y) [1]. Tt is therefore of interest to ob-
tain information on the radiative decays from a reasonable dynamic model, without using the
arguments of symmetry theory.

To obtain information on hadron properties, use has been made recently of dispersion
sum rules derived on the basis of the dispersion relations under the assumption that the
amplitudes decrease sufficiently rapidly at high energies [2]. In this paper we use the

dispersion sum rule for the amplitude of the reaction y + y - xo + no to calculate the width
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