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The expressions for the contributions light quark flavors (u, d, s) in the nucleon 
spin were obtained using the measurable polarization asymmetries A_p and A-n at 
deep inelastic scattering the (anti)neutrino on polarized protons and neutrons. The 
asymmetries A+p and A+n give the access to the polarization of the valence quarks 

without use additional measurable quantities.
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In the deep inelastic scattering (DIS) (anti)neutrino on polarized targets is a possibility 
to separate the contributions of the valence quarks and the quark sea in the nucleon spin 
unlike traditional lepton-nucleon DIS. A perspective is to obtain high-focused neutrino 
beams from neutrino factories [1, 2]. In this case the polarized targets need that already 
can to create. Therefore the neutrino experiments with polarized targets become real.

Here we consider the method the receipt of the quark contributions in nucleon spin 
from measurable quantities in neutrino DIS on polarized targets.

The differential cross-sections of the inclusive processes

W + N —> + X, (1)
neutrino DIS on the polarized nucleons with the neutral weak current were obtained in 
the following form:

(2)
where a — dxdy, PN = ±1 is degrees longitudinal polarization of nucleon,

a X(Tq l"v^/ i _
w = ~ ач ± 2yi bqMx) + ^(ytaq T 2yTbq)q(x (3)

(4)

O'O ^■ME, (,9v + 92A)q, bq = (gvgA)q, q = u, d, s; 
9Au = 2’ 9Vd = 9Vs = ^ + l sin2 ©jy, gAd = gAs = -1,

9vu4 * 2 лл3 sin - w, _yAu _ gVd _ gVs — - + £ sinz ©qz, gAd = gAs - -1, Qw js Weinberg 
~ \ *s target mass of nucleon, E is energy initial

Sr к FeJmi 5onstant; x,y are scaling variables; and
distribution functions unpolarized and polarized quarks (antiquarks) 

respectively. and are unpolarized and polarization parts of cross section (2).
sections ^2 asymmetries we determine as the following combinations of cross

a+ = ± 4+)
(5)

i
2
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The first arrow correspond the helicity of neutrino (J,) or antineutrino (f), and the second 
- direction spin of nucleon f (PN = +1) and | (PN = -1). Substituting cross sections (2) 
to (5) we have for asymmetries

A± =
<jp ±ap у у
Ga І (J-V' у —1— W у (6)

With the help (3), (4) the polarization asymmetries (5) for the proton we obtain in 
the following form:

a„[Au(z) + Ди(ж)] + ad[Ad(x) + Дгі(ж)] + as ^s(z) + As(z)] 
2[b„uy(z) + bddy(x)]

A_____________ 2[buAuy(x) + bdAdy(x)]____________
+p au [u(s) + й(ж)] + ad [d(®) + d(rr)] + as [s(x) + s(x)]

The polarization SF of the neutron have measure in DIS on the deutrons and the 
nuclei 3He (SLAC, COMPASS, HERMES). They necessary for the separation of the 
parton distributions on the flavors in the combination with the data DIS on the protons.

The possibilities measurements SF neutron will expand in the experiments at EIC 
and in JLab 12 GeV. We consider such the approach for the neutrino DIS (1). For the 
scattering off the neutrons the asymmetries (5) are

_ оДДиСгр^Хи(^^
2[bduy(x) + budv(x)]

A_____________ 2[bdAuv(x) + buAdv(x)]____________
+” ad [«(ж) + u(x) + au [d(x) + d(z)] + as [s(®) + s(z)]

In (7) and (9) we cross to the first moments of the parton distributions

аи(Ди + Дй) + ad(£±d + Ad) + as(As + As) = У 2A_P[buuy(x) + bddy(s)]dx, (11)

ad^u + Afi) + au(Ad + Ad) + as(As + As) = [ 2A_n [bduv(x) 4- budv(x)] dx. (12)

For the separation of quark flavors in (11), (12) we use the octet axial charge a$ 
3F - D = 0,579 ± 0,025, that in QPM is

a8 = (Au + Afi) + (Ad + Ad) — 2(As + As). (13)

Therefore, from (11), (12), (13)

Au + Au =

(au - ad)(au + ad + as)
8

+ 2(aM + ad + ’

+ Ad —

(2du as) Jq -4—n [bduy(a;) + budv(x)]dx — (2nd + Qs) Jp A-P\buuy(x) + Ь^аЛа)]---- 1_
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As+As “ au + ad + as
These the contributions of the quark flavors in the spin nucleon can to obtain 

data on the proton (11) and the apply quantities as (13) and аз-
аз = (Ди + Дй) - (14)

2 ft A-P(buuv(x) + b;dM}dx + ada3 + М«з + M/g
Au + Дй = TT------ -au + ad + as

_ 2 fg A p(buuv(x) + bddv(x))dx - ацаз + аз)/2

аи + ad + as
(15)

2 fg A_p(buuv(x) + b^(x))dx - aua3 - + adHa& ~ аз)/2
As + As =----------------------------------  , „ , “ "au + ad + as

The analogous expressions can to obtain for the neutron, if in (15) to make the re­
placements A p -> A~n, au <4 ad, bu о bd. The first moments distnbutwns of the valence 
quarks Auv and Ady from A+p (8) and A+n (10) we perform as

bMAuv + bdAdy = [ A+J 22 ач^ + 
ІО q=u,d,s

bdAuy + buAdv =
= - f1 A+n [ad(u(s) + u(x)) + au(d(x) + d(x)) + as(s(x) + sCr))]^.

2 Jo L
Therefore the polarization of the valence quarks we obtain the expressions

bl

Auy =
Jo A+P ач dx—^ fo A+” dx

Ady =
/0 A+n (u(x}+u{x}} -j-a-u +а3 j Jp A+P[22g=u,d,5 а9 dx

2

Thus, with the help the polarization asymmetries A-p and A_n DIS the neutrino and 
the antineutrino on the longitudinally polarized protons and the neutrons the expressions 
were obtained for the quark contributions (Да + Au), (Ad+Ad), (As + As) in the nucleon 
spin. The asymmetries A+p and A+n give the access at the polarization valence quarks 
Auv and Adv without the using complementary measurable quantities.
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