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The contributions of the quarks and the antiquarks in the nucleon spin were ob-

tained from the polarized asymmetries of the inclusive and semi-inclusive DIS the
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The study of nucleon spin is important prablem in the particle physics [1]. The lepton-
nucleon polarization DIS experiments show that only 1/3 of the nucleon spin derives from
the spins of quarks and antiquarks (2, 3.

The experiments at RHIC [4-6] showed for the first time nonzero polarization of gluons
Ag in region z > 0,05.
~ The polarization of antiquarks (quark sea) A@, Ad,A§ were measured in the semi-
inclusive DIS in the experements HERMES, COMPASS [7], but the data have the essential
uncertainlies [8].

The neutrino experiments have the important significance for the study the spin struc-

ture of the nucleon as here it is possible separately to measute the contributions of the
valence quarks and antiquarks.

We consider the inclusive

v(O)+d — v(®) + X (1)
and the semi-inclusive with the production 7-meson
V() +d — p() + 7 + X. (2)

processes DIS the neutrino and the antineutrino on the polarized deuterons.
The cross sections of the inclusive Processes (1) are

0-11’1_7 = 03,!7 + PA‘IJ‘IZ"?’ (3)
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The cross sections scattering on protons % ¢?? and on neutrons o P gre obtained
. : 3 ’
from the expressions for cross sections scattering on the nucleons

o8, =52 [Eq: (v a0 £ 2580 )a(@) + 37 (uif o, F 20,) ), (5)
b, = %@ [;(ny“bq yra,) Ag(z) + 3 (<298, £ 7 aq)Af?(l‘)}, (6)

e
gy = 71.A1E, Qy = (921/1+ g%)qa ) bq = (ngA)q; q = u, d’ 8, gy = % - %Sinz eW’
gav =73, Gra=gvs =3+ 3800w, gy =g, = 1 By is Weinberg angle

=142 =1-—y, M is target mass, F i PTG : gle.

. Yi» Y, 8 S8, £ 1s energy of initial neutrino (antineutrino),
G is Fermi constant; z, y are scaling variables; a(z)(g(z)) and Ag(z)( AG(z)) are distribu-
tion functions unpolarized and polarized quarks (antiquarks) respectively.

Therefore for cross sections (4) we obtained the following expressions

pd _Z00 [2y1+ (by + ba) (Auy(z) + Ady (x)) + y ( (au + a2) (Au(z) + Au(z)+

=

01/,17 4
+Ad(z) + Ad(z)) + 20, (As(z) + A5(z)))] (1 - L.5w),
ad Tdo [ + 7
T (yl ((au + ag) (u(z) + a(z) + d(z) + d(z)) + 2a, (s{z) + E(x))):J:

vp T

£ 2y7 (b, + ba) (uv () + dv(x))}.

(7)

The polarization asymmetries we determine 44 (10 following combinations of the sec-
tions (3) |

A b
v, — N,’_‘i__
LT T ®
i
Ay = (o) & oy) ~ (ot £ oY )

is the helicity neutri .
The first arrow is E elicity neutrino (i) OF antineutrino m’ the second arrow is spin
of the target 1 (Py = +1) and J (Py = =1). gy v S'6), (7) cross sections (3
we obtain for the asymmetries stituting m {b), ss sections
p
AV:‘/ == UD,‘ (10)

-~ Ot
Ai“‘\q\av (11)

The inclusive polarization asymmelries 4,, . 16) through (5) are

_ 2 Gucks) (Buy @)+ Ay @) 27 [(@u-van) (Qu(ayn; d :
Avdpa = v [(au-(—a.d)(u(.’c)+ﬁ(¢b‘)+d(z)+d_(x))+2a (m)fAu(x)Md(z)ﬁLAd(x) +20, (As(@)+85@))]
(ste)ss@) [ 2207 but00) (v @4y ()
(1-1.5w). (12)

The inclusive asymmetries (11) are

i 2(b, + ba) [Auy (z) 4 Ad
A= (an + aa) [u(z) + @(z) + d(z) + ‘i(x)] :(26)3 [s(z) + 3(=)]

(1-15w), (13)
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_ (0w + aq) [Au(z) + Au(z) + Ad(z) + Ad(z)] + 2a, [As(m) + A3(3)]
2(by + ba) [uy (z) + dv ()] (1~ 1.50).

. 14
The cross sections semi-inclusive processes (2) are obtained from (4), (5), (6) thro(u })1
replacements g

Aq(x) (ACI(i'?)) — AQ(m)Dﬂ(z) (AQ(ﬂ?)D-(z) )’
g(2)(a(x)) — g(@)Dr;™ @) Di;™ ),

00" =g~ o™, where 0 = d®c/dz dydz, D;’Z("z’)’ = D"

is the fragmentation function (anti) quark q(§) in 7-meson.
Then for this cross sections we have

aa) ™ Digey, DI a(=)

Uﬁiﬂ:d—w ) zzo [gyl (by — ba) (Au(z) + A(z) + Ad(z) + Ad(z))+

£ 7 (ay — aq) (Buy(z) + Ady (rc))] D™ (1~ Lsw),

oo mZo {?h (au — aa) (uv(x) + dv(@)) = 2u7 (by ~ ba) (u(x)+

a(z) + d(z) + d(m))} D™

(15)

By obtained (15) were used the correlations

xt—n" _ pyrt-nT at—x~ _ pyrtenT at—r~ +_
D7 = D, , D = Dj Dy, =~D} "

D" =—DI' ", DITT = DI TT =,

The semi-inclusive asymmetries (10) equal

e 207 (by — ba) (Au(z) + Au(z) + Ad(z) + Ad(m))

vd,od y (ay — ag) (uv(z) + dv(z)) £ 2y7 (b — ba) (u(z) + d(z) + WD)+ d @) )
‘(1-154).  (16)

3

The semi-inclusive asymmetries (11) we obtained in form

(au — ad) (Au\/(l‘) + Ady (iL‘))‘
2(by — ba) (u(2) + (z) + d(z) + d(x))

AT = (1= 1.5w), (17)
_ 2(bu - ba) (Au(z) + Atix) + Ad(x) + Ad(z))
(@u = ag)(uv () + dv(z))

The intrest represents the region small y (y — 0), where the experimental statistic are
the best. From (12) the inclusive asymmetries at y — 0 take the form
2(b + ba) [Auv(x) + Adv(m)]

(ay + ad) [u(@) + ©(z) + d(z) + d(2)] + 2a,[s(z) + 5(2)]

A’r - (1 - 1.5w). (18)

Ayd = Al‘/d = . (1 - 15(1.1) (19)

The semi-inclusive asymmetries (16) at y — 0 equal

2(by ~ ba) [Au(x) + AU(x) + Ad(z) + Ad(z)]
(au - ad) ['U/V(-'E) + dv(,’l:)]

AT = AT = S(1-L5w). (20)
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From (19) we obtain the contribution of the valence quarks in nucleon spin
Auy + Ady =
= T /01 Aué(Apd) [u(z) + a(z) + d(z) + d(z) + 2a,(s(z) + 5(2))] dz
From the semi-inclusive asymmetries (20) and the measurable the axial charges ag =

(Au + A) — (Ad+ Ad) and ag = (Au+ Ad) + (Ad + Ad) — 2(As + A3) can to extract
the contributions of quarks and antiquarks separately on flavours

' ay — ag)[uv (@) + dy ()] AT, (A" Vdz as
AG — v vd il
Aut Az A 4(b, — bg)(1 — 1.5w) T3

i+ aa [ sl LT LT )
=/ 4(by — bg)(1 — L.5w) -2

4(by — bg)(1 — 1.5w) K
Thus, the expressions were obtained for the polarization asymmetries the inclusive and
semi-inclusive DIS (anti) neutrino on the polarized deuterons at y — 0. In this region the
contributions we obtained for the quarks and antiquarks (Au + Az, Ad + Ad,As + A3)
and the valence quarks (Auy + Ady) in nucleon spin.

As+ A5 = / (a0 — ad) [uv (@) + dv(@)] Ay ™ (A5 ™) dz _ as
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