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The investigation of the longitudinal polarization degree of A’-hyperon in half-inclusive reactions Vi (17#) N=> Vi (Vﬂ )AX has been

carried out within framework of the standard theory and quark parton model. The expression for the longitudinal polarization degree of A’-

hyperon has been obtained.

As it is known, the weak neutral currents (WNC) firstly
are observed experimentally in the processes of the deep-
inelastic scattering (DIC) of neutrino and anti-neutrino on
nucleons v (v,)+N =v (v, )+ X . The study of these

and others lepton-nucleon’s processes allows us to obtain the
information about structure of WNC leptons and hadrons,
about distribution functions of quarks and gluons in the
nucleons.

Last time the new process class, which is the half-
inclusive hadron creation in DID of polarized leptons on

polarized nucleons |17 +N =17 +h+ X is widely
discussed [1-6]. The study of these processes is the source of
the information about functions of distribution and
fragmentation of polarized quarks and gluons.

Here the processes of half-inclusive creation of polarized
B-baryon in DID of neutrino and anti-neutrino on polarized
nucleons

v, +N(hy)=v, +B(hg) + X, (1)

v, +N(hy)=v, +B(hy)+X, )

where hy and hg are longitudinal polarizations of nucleon-
target and baryon B. Within framework of quark-parton
model the differential cross-section of half-inclusive reaction
(1) can be written in the following form:

dO-(V”N) _ Z f ’Z‘h(h)’\‘)(x) d&(vluq) DB((th))(Z) 3)
dxdydz & 9™ dy 7
>q
where quh(qh)N)(X) is distribution function of polarized quark

DB(") (7)is fragmentation function of

in polarized nucleon, ah
q

polarized quark in polarized baryon B, dé(v,q) is
dy
differential  cross-section of elementary  processes

v,+q=v,+q, v,+§=v,+qX% Y, and z -usual
kinematic variables of DID. As quarks’ spirality conserves in
neglect of its masses, then the elementary subprocess
v,+q=v,+q(v,+q=v,+q) is defined only by two
spiral amplitudes F | and F g (Fg_and Fgg,) which describe
the following reactions:

Vi+A =V +0 (Vg +0 = Ve +00), VL +0g =V 0z (Vg +0g = Vg +0g)

Index L or R means, that quark is left or right particle, but
neutrino (anti-neutrino) is always left (right) particle. The
spiral amplitudes in model of Weinberg-Salam are defined by
the following expressions:

= _ _ _QqXW
R
T3_quw
FLL:FRL:2 >

XW(I_XW)

where T; is projection of weak isospin of q quark, ¢, Qq is its
charge and xw=sin*@y is Weinberg parameter.

The square of amplitude of
ve+aL=ve +q.

the  process

17

|( Vi + 0, = V; +0) leads to the isotropic distribution; the
differential cross-section of the process doesn’t depend on the
dispersion angle of neutrino (anti-neutrino) in c.m. system.
The square of amplitude of the reaction v +0q, = v, +0,
(Vo +0, =V, +q)leads to (1-y)’ of
differential cross-section. This difference connects with the
value of total spirality of neutrino (anti-neutrino)-quark

dependence

system: the total spirality is equal to zero for collisions V| (]
and V.(,, and the total spirality is equal to unit for
collisions v, (, and. v.q, .

Let’s present the  subprocess’
v,+q=>v,+q, Vv, +0=v, +7,

cross-sections
v,+ q=v P q.,
17# +J = \7# +{ at the defined spiralities of initial and

final particles:
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d€(v q,) d&(veTy) 4o 1 2
- - 2 " LL?
dy dy XS (y+M?/xs)
d& d&(v,q Ara’ 1
(v 0g) _ (ve0yL) _ara . FL(1-y)2,
dy dy XS (y+M?2/xs)
d&(v 0,) _ d€(:Te) _ dra’ 1 F?
dy dy s (y+M2/xsf
d6(v,T) _ dd(7,q,) _ 4ra’ L gy -
dy dy s (y+M2/xsf

| — o
. . tak t t th
Here My is Z°boson mass, VS is sum energy of subprocess v, tq=v,+q fakng o consideration the

spiralities of initial and final quarks hq and h! can be

neutrino-nucleon in their c.m. system .
The differential cross-section

dé&(v,q) ? 1 , ,
w1 _ T fi=n i-nR2 +a+h)a+h)a-yP R -

dy Xs (y+M?2/xs)

of the eclementary | presented in the form:

Q)

The differential cross-section of subprocess ! of formulas (3) and (6) for the differential cross-sections of
Vu +0= V# +{ can be obtained from formula (6) with half-inclusive reactions: Vy +N=> Vy +B+ X,
the help of the replacements F, < F . v, + N=v Pha B+X:
The following expressions have been obtained on the base |

dG(VuNSV“BX) o’ 1 N B N B
= E f D h, h, Af AD
dxdydz XS (y+M22/XS)2 g {[q (OB (@) g &y (04D (Z)]X
x[F2 + (= yP 2 |+ [hyaf Y (0DE (@) + hy N (0ADE)][(1- YV FE - F2 |+ -

+[F N 0D2 (2) + hyhg AF N (0ADE (2)[[F2 + (1 - y)* F2 |+ [hy Af N (0DE (2) +

+ hg £ (x)ADqE(z)][(l —y)PF2 -F2

do(V,N = V,BX) qq? 1 N . N B
= f D h, hgAf AD
v - (y+Mf/xs)ZZq:{[q(X) S (2)+ hyhy ATy (0AD? ()]
x [FRZR + (1 - y)2 FRZL ]+ [hNquN (X)D(:3 (Z) + hB qu (X)ADqB (Z)][(l - y)z FRzR - FRZL ]+ (8)

+[FN (0D (2) + hyhg AT N (0ADE (D)][F2 + (1= y)* F& |+ [hy AFN (0D (2) +

+he £ (0aDE @l - yY F2 - F2

where
N(+1)

fa (0= fai0 00+ fa G000 L AfY 00 = 15 00 = Fo 5V (%0,
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q(+1)

D2 (2)=D2\)(2)+Dgl)(2) . ADZ(z)=DS ) (2)- D) (2),

q(+1) a=1)

N B
f q (X)and Dq () are present themselves the usual quark

distribution function in nucleon and quark fragmentation
function in B baryon, the summation on q is carried out on all
quarks and anti-quarks, which are present in N nucleon.

Here we are interested in the longitudinal polarization
degree of inclusive B baryon

Dinv, +N=v, +B+X reaction

. (h. ) = do(hy;hg =1)—do(h

N Ng
do(hy;hy =1)+do(hy;h,

=—1)

—) ©

which can be measured on the angle distribution of decay
products in B==N+7 reaction. Neglecting the contribution of
anti-quarks, we have the following expression for the
longitudinal polarization degree of baryon:

SN o[-y RE - R+ hoat t oolF2 + -y FaJADE @)

Ps(hy) = - ' 22 | N 22 2 B oy
Z{qu (X)[FLZL +(1-y) FLRJ+ hyAf, (X)[(l —Y) R - FLL]}ADq (2)

2)inv, + N= v, + B + X reaction

SN 0|F2 —(1-y)* F2 |+ hoaf M

(10)

|F2 +1-y)* F2 JADE (2)

5B(hN)z i [ I

SR +(1-y) B2 [+ hat

q

The phenomenological parameters: quark distribution
functions in polarized nucleons and fragmentation functions
of polarized quark in polarized baryon B, the values of which
are defined from the experiment, present in the expression of
longitudinal polarization degree of baryon (10) and (11). The
set of collections of quark distribution functions in nucleons
are present in references [7-10]. The distribution functions of
valent and sea polarized quarks in nucleons, mentioned in the
ref [7] are used by us for the numerical estimations of
polarizations of baryons (10) and (11).

The longitudinal polarization degrees of A” —hyperons in

half-inclusive  reactions Vv, + P= vV, + A+ X and

v,+P=v,+ A"+ X at the energy s=9,6 GeV

(experiment NOMAD in CERN), Weinberg parameter
sin6,=0.232 have been calculated by us.

According to refs. [4,10], fragmentation functions of
polarized quarks in polarized A’ —hyperon are parameterized
in the form

AD{(z2,Q%) =2°D{(2,Q%),
AD{ (z,Q*) = AD; (2,Q%) = N,AD; (2,Q°),

And parameters « and Ny are chosen as follows:

Parameter | Variant 1 Variant 2 | Variant 3
a 0.62 0.27 1.66
Ny 0 -0.2 1

The dependence of longitudinal polarization degree of A’-
hyperon in v p +P=v p + AO + X reaction on variables

X ,y or z is given on the fig.1. As it is seen, in variant 1
longitudinal polarization degree of A’-hyperon is small and

W[Fz —1-y’F2JaDe @) (“)

almost doesn’t depend on X, y or z (curves 1 on the figures).
In variant 2 (curves 2 on the figures) the A°’-hyperon
polarization is positive, and in variant 3 it increases on
module with X, y or z increase. The analogical behavior of
longitudinal polarization degree of A’-hyperon is observed in

the ‘7;1 +N=> ‘7;1 + A + X reaction (see fig.2, where the
dependence of longitudinal polarization degree of A’-hyperon
in 17# +P=> 17# +AY+ X process on X, y or z).

If nucleon-target isn’t polarized, then longitudinal
polarization degree of B baryon is given by the expression:

1)in v,t N= vV, t B + X reaction

S 0aD2 @)1 -y FE - F2

q

I CRUCHE R

q

I:)B

2)inv,+N=v,+B+ X reaction

S {£X (0aDE )|F2 — (1-y)F2 |
Py =~ ' —1 -(14)
St 0D (@) +(1-y)'F2 |

q

The fig. 3(4) illustrates the dependence of longitudinal
polarization degree of A’-hyperon in

_ 0 _ _ 0
v,+P=v,+ A"+ X (vﬂ+P:vﬂ+A +X)

process on X, y or Z.
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Fig.1. The dependence of longitudinal polarization degree PA (hN =—1) onxaty=0,1 and z=0,5(a); on y at x=0,3 and z=0,5(b); on z
at x=0,3 and y=0,1(c).
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Fig.2. The dependence of longitudinal polarization degree ﬁA(hN =—1) onXaty=0,1 and z=0,5(a); on y at x=0,3 and z=0,5(b); on z

at x=0,3 and y=0,1(c).

Fa

02 r P,
01 —'l\

M /__
o T T T 1
1 ¥
0 ; 4 ‘ . X x 02 04 06 o8 1
/{.; 4 08 08 1 o1l
X

(¥

=
w
=3
w
w

a) 04 )

B)
Fig.3. The dependence of longitudinal polarization P4 on X at y=0,1 and z=0,5(a); on y at x=0,3 and z=0,5(b); on z at X=0,3 and y=0,1(c).
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Fig.4. The dependence of longitudinal polarization degree ISA xaty=0,1 and z=0,5(a); ony at X=0,3 and z=0,5(b); on z at X=0,3 and y=0,1(c).
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S.Q. Abdullayev, A.i. Muxtarov, C.M. Rohimova
YARIMINKLUZIV v, (17# )N =v, (17# )Bx PROSESLORINDO B-BARIONUN POLYARIZASIYASI

Standart noazariyys ¢argivasinde va kvark-parton modeltnds yarmminkliiziv Vy P= Vy AO X o ‘7,u P= ‘7,u AO X

proseslorinda A’-hiperonun uzununa polyarizasiya doracasi hesablanmis va onun X,y va z- doyisenlorindon asililig1 Syronilmisdir.

C.K. Adpyainaes, A.1. Myxrapos, C.M. Parumona

NOJAPU3ALUS B-BAPUOHA B ITIOJTYUHKJIFO3UBHBIX PEAKIIUAX
v,V)N=v, (v,)BX

B paMKax CTaHIAPTHON TEOPHH M B KBAPK IAPTOHHOM MOJIEIH IPOBEICHO HMCCIIEAOBAHHE CTENCHH IPOXONBHOM momspm3armu A'-
THNEPOHa B TONYMHKIOSHBHBIX PEAKIMAX V) (Vﬂ)N =V, (17# )AX . lonyueHo BbIpakeHHE UL CTENEHH NPOAOJIBHOM MOJIPH3aLMN

A’-runepona.
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