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O BO3MOXHOCTH ONpEne/IeHHs CeYeHHd MNPOAOIbHO-NONAPH30BaHHBIX
V° =~ MeaoHOB B n—A - VoA’

Ins npouecca nepesapsnkn Ha agpe ( ™A - V°A’ ) paccumrano ce~
YeHHE C YYeTOM TOTO, YTO B STOM NpONECCE POXNAITCH KAK MONepedYHO— TaK
¥ NpORONBLHO-NONAPR3OBAHREIE V° — Me3oHEHI,
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On the Possibility of Investigating the
Interaction of Longitudinally Polarized

Ve -Mesons with Nucleons in the »~A -» V°A’
Reaction

-+ It is reported that the investigation of the r~A -
+V°A’ reaction is useful for the determination of the
o =total cross section of longitudinally-polarized
Ve ~meson interaction with nucleons. This reaction is
complementary to the V° -coherent photoproduction from
the analysis of which the o ; ~total cross section of
transversally polarized V° on nucleons is extracted.
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The analysis of data on unstable particle production from ato-
mic nuclei permits to obtain information about unstable particle-
nucleon forward scattering amplitudes averaged over nuclear spin.
In the case of V°N -scattering (the V° -vector meson) such an ave-
raged quantlty is characterlzed by two complex numbers o, °.(V9=
=%r(l1-tar) and o7 (V }==0L(1 —iq,)  where o is the total trans- -
versally (Iongltudlnally) polarlzed V°-meson—r{uf:leon cross section
and ar ., is the ratio of real-to-imaginary parts of the forward

"V°N -scattering amplitude. In the coher?n} v° photoproduction on
nuclei investigated intensively recently according to the well
known reasons, practically only the transversally-polarized ye° -s
may be produced and thus only o, may be extracted from the analy-
sis of the suitable experimental data. To determine o, it is neces-
sary to investigate such ¥° production processes from nuclei in
which longitudinally polarized V° -s are produced predominantly.
One of the processes of this kind the most avaijlable for the experi-
mental* investigation and the simplest for the theoretical analysis is

Ve production in =~ -nuclear collisions (-n~ A~ V%4’ )X/
Using the standard technique for calculating the incoherent charge-
exchange processes. on nuclei /3/ , it is easy to obtain the following -
relation between the observable quan_tities of the »=4 » V°4’ and
np.» Von reactions: . . : : : .

—_— = —— L ’ _.._).‘.___L "
TP T p)‘)" v N [.0(,77) T 1 (1

s x/ ThlS process has been studled in /2/ under the assumption
that OLA =g
T



do 4(0) . t. : ] ) : . ) ‘
Here —— are differential cross sections under consideration on

dt
nuclei and nucleons, respectively (summed ove'r>all final nuclear sta-
tes in the case of pruductlon on nuclei), p- { A, A’=-1,0, 1) are

elements of the density matrix through wi |ch the angular distribu-
tions of the unstable particle decay-products are expressedin a well-
known way /4] the Z(4)- -charge (the atomic number) of the nuclear
target "The "effectlve number of nucleons’’ N(a y o, '} {(which are
in'general complex quantities, if o, + 9, are such ones)areexpres-
sed in the terms of nuclear density (7)) = p(z, B) normalized to the
full number of the nucleon 4 and o .0, by /5/

oo

N(o,,o ) = [d Blew (=0, f p (B.2)dz) = esp (=0 [ p(B,z)dz)]

/(e -0 ) : , ‘ , (2)
2 1 )
, v.r - : ‘. A,vl\"=+ 1
- and az\('}»') qT -
o = o AN =0 .
: al’ld A(/\') L
- From (1) and the above definitions we have:
A A
do . i
— - p '
dt 11 dt " 1~-1 Z : . 3
= =-A—N(o'(rr),0‘_r(V°)), (3)
d(rp b dO'p
dt p11 dt pI‘I

where the effective number of nucleons N(o (n), 0..(V°)) in the right-

hand side of these equalities is the functionof the o, -transversally-

polarized V°N cross section which may be determined independently
“from V°'-s coherent photoproduction data. The checking of these

~equalities is the checking of selfconsistency of the scheme, describ-

ing particle-nuclear reactions, in whose framework such reactions

are considered usually. (Pr_actically this is the checkingof the optical

model). If such checking gives positive results, then the following step,

is the determinationof 5, by anaIyzmgtheIongltudmaI Ve -produc-

tion by means of



do®
dt poo ZN Vo))
PP ) =T (a(n),aL( )) .
dt poo

The last step is the determination of «, from:

4 4 o’ + o’
do R A do- pN( () T L *)l i
[4 = ofm), ———————
dt p10 dt 10 2

(we do not write the analogous expression for the imaginary part
because it does not enter mto the angular distribution of decay pro-
ducts) e)th)ar putting ImP 0 ag it follows from the Regge pole
moadel or supposing !tglat Im P, is a free parameter to be de-
termined. Such is the scheme for ' o, determination from nuclear
data. The authors are grateful to Yu.M. Zaitsev, L.I. Lap|dus

G.A. Leksin and S.G. Matinian for valuable discussions.

- =

References

I. H.J. Behrend et al. Phys.Rev.Lett., 24 336 (1970); 24, 1246 (I970)
H. Alvensleben et al. Phys.Rev. Lett 24, 786 (1970).

. Z.R. Babaev, V.V. Balashov, GYa Korenman V.L. Korotklkh
B. Teku. Jad.Fiz., 12, 308(|970)

. S.R. Gevorkian, ‘A.V. Tarasov. Preprint P2-5752, Dubna, 1971.
. K. Gottfried and J.D. Jackson. Nuovo Cim., 33, 309 (I964)

. K.S. Koelbig, M.Margolis. Nucl.Phys., B6, 85 (I968)

. A.B.Kaydalov, B.M. Kornakov. Jad. F|z 7 152 (1968).

oA W N

Received by Pitbli'shing Department
on April 5, 1972,
L



