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An analysis of the data on the production of unstable particles on atomic
nuclel makes it possible to extract information concerning the zero-angle scat-
tering of unstable particles by nucleons, averaged over the nucleon spins, In
the case of forward V'N scattering (v® 1s a vector meson), such an averaged
amplitude is characterized by two complex quantities, of = on(l - iaT) and

ot = UL(l - iaL), where o is the total interaction cross section of trans-

L T(L)
versely (longitudinally) polarized Vv? mesons with nucleons, and aT(L) is the

ratio of the real and imaginary parts of the forward scattering amplitude. 1In
coherent photoproduction of V® mesons on nuclei, which has recently been dili-
gently studied [1], for well-known reasons, there are produced practically

transversely-polarized V° mesons, and conseqguently, only the quantity G% can be

obtained from an analysis of the experimental data. To determine oi it is neces-

sary to study such processes of production of V® mesons on nuclei, in which
longitudinally polarized V® mesons are predominantly produced. One of the
processes of this type, most accessible for experimental study and simplest for
théore?ical analysis, is the production of V® mesons in pion-nucleus colli-
sions?’ (w~A - V°A'). Using the standard technique for calculating the cross
sections of incoherent processes such as charge exchange on nuclei [3], we can
easily obtain the following connection between the observed values of the proc-
esses A > V'A' and 7™ p » V’n at not too large momentum transfers (-t < 0.2 -
0.3 (GeV/c)?)

dUA A do? z . UA"(VO) + 0’;. (Vo)
e = gn s S N ). (1)
dt dt A 2

In (1), doA/dt and doP/dt are the differential cross section of the process
under consideration on the nucleus and nucleon, respectively (summed over all
the final states of the nucleus in the case of production on a nucleus). Pyt

are the elements of the density matrix of a spin-I particle, in terms of which
we can express in a known manner [5] the angular distribution of the unstable
particle decay products, and Z(A) is the charge (atomic number) of the target
nucleus. The "effective nucleon numbers" N{(o;, g,) (which are in general com-
plex if o; and o, are complex) are expressed in terms of the nucleon density in
the nucleus, p(¥) = p(B, z), normalized to the total number of nucleons A and to
the quantities ¢, and o, in the following manner [4]:

fexp (- o, fp (B, z)dz) —exp (-0, [p (B, 1) dz)]
N(o,, o,) = [d?B . (2)

02—01

Finally, o(m) = (Z/A)o(n"p) + [(A - Z)/AJo(w"n), and ci = c% at A = 1 and
t = =
OA OL at A 0.

From (1) we obtain
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2)'I‘his process is considered in [2] under the assumption c% = oi.
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and the effective number of nucleons in the right-hand side of this equation de-
pends on the total cross section of the transversely polarized V® mesons with
the nucleons ¢ (V ), which is determined independently from data on coherent

photoproductlon of V® mesons on nuclei. A verification of the relation (3) is
a check on the self-consistency of this scheme of describing the interaction of
the particles with the nuclei, within the framework of which one usually con-
slders sush processes (in practice, a check on the optical model). If such a

check results in the affirmative, then the next step is to determine Gﬂ from an

analysis of the production of longitudinally-polarized V® mesons, with the aid
of the relation

dUA A
— Poo 7
d TN(otn), o ), (%)
doP A
2
Hr (X3
Finally, using the relation
do? Z  doP aT;' + al:*
—— Repf - — ——Re{pP N - )
m €Pio A dr e{plo (a(”> 2 (5)

(we do not write out the analogous relation for the imaginary part, since it
does not enter in the angular distributions of the decay products), we can de-

termine ai either by putting Im pgo = 0 in accordance with the predictions of
p
10
to be determined. This, in general outline, is the scheme for determining oi
from data on the production of V® mesons in 7 ~nucleus collisions.

the Regge-pole model [6], or by assuming Im p to be an independent parameter

In conclusion, the authors are deeply grateful to Yu.M. Zaitsev, L.I.
Lapidus, G.P. Leksin, and S.G. Matinyan for valuable remarks and interest in the
work.
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