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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 
neutrino and antineutrino on the polarized deuterons.
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Keywords: quark, nucleon spin, structure function, asymmetryThe study of nucleon spin is important problem in the particle physics [1]. The lepton­nucleon 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 Ap in region x > 0,05.The polarization of antiquarks (quark sea) Afi, Ad, As 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 struc­ture of the nucleon as here it is possible separately to measute the contributions of the valence quarks and antiquarks.We consider the inclusive ^) + d —+ v(p) + X (1)and the semi-inclusive with the production 7r-meson

P(p) + d —у p(p) + 7Г + X. (2)processes DIS the neutrino and the antineutrino on the polarized deuterons.The cross sections of the inclusive processes (1) are
+ Pn^v, (3)?N il is the degree of the longitudinal polarization of the nucleon, and are unpolarized and polarizedThe cross sections rra. Polarized cross sections.neutrons (n) following expressed cross sections scattering on protons (p) and

T aart -— (4)-
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The Quark Contributions in the Nucleon Spin from the Neutrino Experiments on the Polarized Deuterons. ■■ —— — — -The cross sections scattering on protons <t°* and on neutrons aan, are obtained from the expressions for cross sections scattering on the nucleons
± 2Уі T , (5)

~ 2 ± У1 ± У1 а9)д?(г)1 (6)9 J(To ME, ag - (g^ + gQq, bq - (gyg^ q = u,d,s; gVu = \~i sin2 qWj 
дли — 2> 9\'d = 9vs — 2 + 3 sin 9Ad ~ gAs — —j, Qw is Weinberg angle.= 1 ± Уі’ = 1 “ У’ ls mass, E is energy of initial neutrino (antineutrino), 
G is Fermi constant; x, y are scaling variables; qfafax)) and are distribu­tion functions unpolarized and polarized quarks (antiquarks) respectivelyTherefore for cross sections (4) we obtained the following expressions" 4 fa (bu + bd) (Auv(x) + ^dyfa) ± y- (fa + +

—ad

+ &d(x) + Дф)) + 2as(ksfa + As(x))}l (1 - I.5w), 
rcr0 г ,/ / , x / , . , , , 7J4 i p)

The polarization asymmetries we determine щ the fo|lowing combinations of the sec- ns (3) 4 _ - a^n-Л-ур  -- j—— u P.Vwti,
' 11 If

(8)
0)

The first arrow is the helicity neutrino (J) Or * x. x . ... . ,of the target t (fy = +1) and d (PN = G ~nno ft), he second arrow is spin 
we obtain for the asymmetries h Substituting in (6), (7) cross sections (3)

А °"ь -O’? _ ’ (10)
CT2iog-The inclusive polarization asymmetries 4 , 4 , ,(io) through (5) are (11)

^^d,yd
Раг,.'тагг) a \ / \-iJ. r, , / z !,-/(, jr X , J, ,у—~~^)+Лй(х)+Л4(х)+^(х)) +2as (Asfr)+A5fr)J yt (au+ad) (u(x)+u(x)+d(x)+d(x) I +2,77^------ VI------- ——----- J-------------- Al. .s Vfri+sfr)) J ±2Vj (l>u+l>d) (uv(x)+dy(x)J■ (1 - 1.5w) ■ (12)The inclusive asymmetries (11) are

.___________________2(du bd^ [Дцу(іг) j- -j+d ' -< (1 - l-5cu), (13)v V>€1J + 2аДй(ж) + s(j:)J
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_ (au + a</) [Au(x) 4- Au(x) 4- Ad(x) 4- Ad(x)] 4- 2as[As(x) 4- As(x)]d ~ 2(bu + bd) [uv(x) 4- dy(x)] : ~ І-М •(14)The cross sections semi-inclusive processes (2) are obtained from (4), (5), (g) through replacements ’ g△qW(Aq(x)) —> Аф)Г’^-(Aq(x)^

° _> = - a*~, where , = d3oidx dy dz, D^~ = ~is the fragmentation function (anti) quark q(q) in 7r-meson. ’ 9,92Then for this cross sections we have) =“р[2у^ (bu - bd) (Au(x) 4- Ай(ж) -h Ad(x) 4- Ad(x))±
± УЎ (au “ ad) (Auy(x) 4- Ady(x)^ • D^n~ (1 - 1.5шу 

~ (uv&) + dv(x)) ± 2yf (bu - bd) (u(x)-i-
+ u{x) + d(x) + d(x))] • D^.

By obtained (15) were used the correlations
=Dru+^\ Dl+~* D^'^ =~Drd+---

= D?"' = 0. U ) Ъ SThe semi-inclusive asymmetries (10) equal_ _______________ 2^ (bu - bd) (Ац(т) 4- Дц(і) 4- Ad(x) 4- Ad(x))
"d,i>d yt (au - ad) (uv(x) + dy(x)) ± 2?q (bu - bd)(u(x) 4- d(x)~t^(x)Td(x)) ’•(l~1.5w). (16)The semi-inclusive asymmetries (11) we obtained in form

Д-+-- - . fi __ 1 к \ и -~d 2(bu - bd)(u(x) 4-h(x) 4-d(x) 4-d(x)) W'5 9
A7T+ 

~\~d
— 7Г’

2(bM — bd) (Au(x) 4- Au(x) 4- Ad(x) 4- Ad(x)) 
(au - ad)(uy(x) 4- dv(x)) • (1 - 1.5w). (18)The intrest represents the region small у (у —> 0), where the experimental statistic arethe best. From (12) the inclusive asymmetries at у -> 0 take the form2(bu 4- bd) ^Auy(x) 4* Ady(x)]Avd = ™ ( ~ r (19)The semi-inclusive asymmetries (16) at у -> 0 equal

_ Д1Г+-Х- _ . (1 - 1
vd Pd (au - ad)[uv(x) + dv(x)] (20)
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The Quark Contributions in the Nucleon Spin from the Neutrino Experiments on the Polarized Deuterons... From (19) we obtain the contribution of the valence quarks in nucleon spinAtty + Ady =
~ 2(bu+bd)(l-l.M [ A^A^) ■ [«(ж) + u(x) + d(x) + d(x) + 2as(s(x) + sW)] dx. 

JoFrom the semi-inclusive asymmetries (20) and the measurable the axial charges a3 — 
(Au 4- Au) — (Ad + Ad) and as = (Au + Au) + (Ad + Ad) — 2( As + As) can to extract the contributions of quarks and antiquarks separately on flavours

Au + Au - (q„ -ud)[uy(x) + dy(rr)]A^ % (A** * ) dx a3 4(6U - bd)(l - 1.5w) + 2 ’
f1 (au - ad)[uv(x) + dv(x)]A^ * (A^ * ) dx a3

Jo 4(bu — bd)(l — lAa>) 2’л . л-_ Г <^^d)\uv^^^
Jo 4(bu-bd)(l-1.5u) 2’Thus, the expressions were obtained for the polarization asymmetries the inclusive and semi-inclusive DIS (anti) neutrino on the polarized deuterons at у —> 0. In this region the contributions we obtained for the quarks and antiquarks (Au + Au, Ad + Ad, As + As) and the valence quarks (Auy + Ady) in nucleon spin.
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