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reBopKSIH C,P,, TapacoB A.B. E2-6364 

0 BO3MOlKHOCTH onpeneneHHSI ceqeHHSI npononbHo-nomipH3OB8HHbIX 
Vo - Me3OHOB B IT - A ➔ V0 A, 

LlnH npouecca nepe3apS1llKH Ha Rnpe ( IT- A ➔ V O A' ) paccqnTaHo ce
qeHne C yqeTOM Toro, qTo B 9TOM npouecce POlKllBIOTCSI KaK nonepeqHo- TaK 
H npononbHo-nom1pH3OB8HHbl8 V0 

- Me3OHbl, 

TipenpHHT 06beAJ{H0HHOro HHCTHTyTa HA0pHl>lX HCCA0AOBaHHtt. 
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Gevorkian S.R., Tarasov A,V. E2-6364 

On the Possibility of Investigating the 
Interaction of Longitudinally Polarized 

V0 -Mesons with Nucleons in the IT-A ➔ V0 A' 
Reaction 

, It is reported that the investigation of the IT-A ➔ 

➔ v 0 A' reaction is useful for the determination of the 
uL -total cross section of longitudinally-polarized 
V 0 -meson interaction with nucleons. This reaction is 

V o • complementary to the -coherent photoproduction from 
the analysis of which the u T -total cross section of 
transversally polarized V0 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 av~raged over nuclear spin. 
In the case of V 0 N -scattering (the v 0 -vector meson) such an ave
raged quantity is characterized by two complex numbers u 'r(V0)= 
,,,,ar(J-iar) and 1u~(V 0 JcuL(J-1iaJ where uT L isthetotaltrans-
versally (longitl!dinally)-polarized VO -meson-~utleon cross section 
and aT<LJ is the ratio of real-to-imaginary parts of the forward 

-v 0 N -scattering amp I itude. In the cohenwt VO photoproduction on 
nuclei investigated intensively recently 11 according to the well 
known reasons, practically only the transversally-polarized v0 -s 
may be produc'ed and thus only u; may be extracted from the analy
sis of the suitable experimental data. To determine u{ it is neces-. 
sary to investigate such V 0 production processes from nuclei in 
which longi.tudinally polarized V 0 -s are produced predominantly. 
One of the processes of this kind the most avai I able for the experi
mental· invest1gation and the simplest for the theoretical analy~is is 

V 0 production in "- -nuclear collisions ( "-A ➔ V 0 'A' )'XI .• _ 
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 quantities of tt)e "-A ➔ V0 A' and 
-"-p ➔ J/ 0 n r~actions: 

(I) 

· · xi This' process has ·been studied i_n 12{ ui;1der the as~umption 
that u' ~ a'' . 

. L T 
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H d a A (PJ d"ff. t·. I t· d "d t· ere dt are . 1 eren ,a cross sec ions un er cons, era 10n on 

nuclei and nucleons, respectively (summed over al I finat nuclear sta
tes in the case of pruduction on nuclei), P·">,.>-,' ( A , A'= -1, 0, I) are 
elements of the density matrix through which the angular distribu
tions of the u~stable particle decay-products are expressed in a wel I
known way 141 , the Z ( A J -charge (the atomic number) of the nuclear 
target. The "effective number of nucleons" N( a , a - ) (which are 
in general complex quantities, if a 1 ; a 2 are sudh ofies) are expres
sed in the terms of nuclear density p(;j: = p(z, ffiJ normalized to the 
full number of the nucleon A and a ·, a by ls! · 

1 2 

2 00 00 

N(a· ,a ) == (d B[exp(-a f ·p(B,z)dz)- exp(-a { p(B,z)dz)] 
1 2 . 1 2 . 

-oo -oo 

/(a -a) (2) 
2 1 

. and 
, , 

a· = a· 
A( ·A'> T 

A, A, =.:t 1 

and 
, 

a = a· 
A (A') L 

A ; A, = 0 

From (I) and the above definitions we have: 
·A . A 

da du 
--p --p 

dt 11 dt 1-1 Z 
O 

-

=AN (a(11), a~(Y )) , 
(3) 

da-" p da-t, 
--p --p 
dt 11 dt 1-1 

where the effective number of nucleons N(a(11), aT(Y
0
)} in the right

hand side of these equalities isthefunctionof the aT -transversally
polarized Y 0 N cross section which may be determined independently 

-from Y 0 ·-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. (Practically this is the checking of the optical 
model). If such checking gives positive results, then the following step, 
is the determination of oL by analyzing the longitudinal Y 0 -produc-
tion by_ means of . · 
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A 
da A 

--p 
d t oo 

d a P P 
-- p 

d t oo 

z 
-N(a(rr),a (V 0

)) 

A L 

The last step is the determination of a L from: 

A P a' + a·'* 
d a A du· p T L 
-- Rep = -- Re Ip N (a(rr}, ----) I 

dt IO dt IO 2 

(we do not write the analogous expression for the imaginary part 
because it does not enter into the angular distribution of decay pro
ducts) 8)thfr putting Imp :v = o aJ it follows from the Regge pole 
model 6 or supposing tnat Im p 

1 
is a free parameter to be de

termined. Such is the scheme for 
O a{ determination from nuclear 

data. The authors are grateful to Yu.M. Zaitsev, L.I. Lapidus, 
G.A. Leksin and S.G. Matinian for valuable discussions. 
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