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1 Introduction

The investigation of spin structure of the nucleon is one of the actual
problems of particle physics [1]. According to recent experimental data
[2]-[5]the quarks are responsible for 33-35% of nucleon spin and the strange
quarks contribution is near to zero As ~ 0.1 The nucleon spin problem
requires the further experimental research of all contributions. In present
work the possibilities of determination of the quark contributions to the
nucleon spin based on observable asymmetries of the semi-inclusive deep
inelastic scattering (SIDIS) with the charged current are considered.

2 The semi-inclusive deep inelastic [p— scat-
tering

Let us consider the process of semi-inclusive deep inelastic lp— scattering
with charged weak current

(+pov+h+X. (1)

The differential cross sections of the process (1) in the case of a lepton
have the form
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Here 0 = dxdydz p = 7;(5?0—_"_"—03) , 1 = 1 —vy, G is Fermi
Q _ra Q= —¢* =
2p-q’ p-k’
—(k — k)2, s = 2p-k, k(k') and p are the initial (final) lepton and pro-
ton 4-momenta, respectively, Py is the degree of longitudinal polariza-
tion of proton, ¢(z)(Aq(z))/d(z)(Ag(z)) are the unpolarized (polarized)
quark/antiquark distribution functions, D}(z)(D2(2)) are the fragmenta-
tion functions of quark (antiquark) with flavor ¢ to the hadron h.Similary
we received the cross section in the case of antilepton.

We define the polarization asymmetries in the form of [6]

constant, m,, is the W-boson mass, z =

PR (G s i (2 0 Rl
(@) ) |+ [ (o)™ ]
where g P = ght _ gh™.
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The first arrow corresponds to the helicity of the initial lepton (}) or
antilepton (1) and the second - to the polarization degree of the proton:
T (Pv=+1), L (Pv = -1).

Let us consider the case h = 7. Equations (3),(4), (5) for the case of a
proton targets for asymmetries give us
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where

uy(z) = u(z) — u(z), dv(z) = d(z) — d(z).
It takes into account the correlations for #— meson fragmentation func-
tions [7],[8]

at—n— _ wt—m— mt—m— _ wt—m—
DIt=" = _prt-r prt-r — _pr

In the same way we receive asymmetries for the case h = K*. For
K —meson fragmentation function look like Df+‘K_ = 0, hence the
asymmetries (3)-(5) have the following form

s - o
g - S0 (1)
AKKT = —%%, (12)
AKX KT = g(f_)d:—(;(%’ - (13)

where Ady (z) = Ad(z) — Ad(z).
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For nucleon spin structure analysis we introduce the first moments of
parton distributions as follows

Ag(Ag) = / Aq(z)(Ag(z))d, (14)

which correspond to the quark g(antiquark §) contributions to the spin of
nucleon.

Then the quark contributions to the nucleon spin can be defined from
the asymmetries (10)—(13), (6), (7) as

1 .
Ad = / d(@) A K dg, (15)
0

1
Ad = — / d(z) A" K" da, (16)
0

Ay = /1 (A;’f“”— (u(z) — y2d(z)) + yP AKX J(m)) dz, (17)
0

sa = [ (~AzT (@) + ) + R AS T d(@))ds. (19

Valence d—, u— quarks contribution can be determined from (9) and (13)
as

1
Ady = /O dy (2) AK K, (19)
1

Auy = / ((u(m)+ﬁ(z)+y¥(d(x)+J(z)))A’:f,,-""+

0
+yidy (x)Af’;"K - ) dz. (20)

Strange quarks contributions (As + A3) can be determined using
the asymmetry A’fp"'— (8) and additional observable quantities — axial
charges a3 and ag (see, for example,[9])

a3 = (Au+ Ad)— (Ad+ Ad),

ag = (Au+ AG)+ (Ad+ Ad) — 2(As + A3), (21)
As+A5 = '2'(1—};,5 (2 /O AT (uy (2) — y2dy (2))dz —
—ag(1+92)) 5. (22)
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3 The semi-inclusive neutrino DIS

A similar scheme for obtaining the quark flavours contributions in the case
of the semi-inclusive neutrino DIS on the polarized deuteron targets

v(@)+ N () +h+X. (23)

For the m-mesons production in the case of a deuteron targets for asym-
metry we have

1r+—1r__ (1‘)’{" d.’L‘) (A’E(.’L’)"—Ad( )) _ W

A u(@) ¥ (x>+y1<a<z)+oi(x>>_ (i), (9
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where w = 0.05 is a probability of D— states of the wave function of
the deutron. The quark contributions Au+Ad), (Ad+Ad), (As+AS3) can
be determined using the asymmetry and additional observable quantities—
axial charges a3 and ag

_ 1 xt—g—
Aut A= 1~ 15w) (/ (g™ (ulz) +d(z)+
+y2(a(z) + d(2))) — A%y~ (13 (u(z) + d(x)) + a(z)+ (26)
+ d(z)))dz + ag),

- 1 ! g
Ad+Ad= T i~ 15) (/ A" (ule) +d(z)t
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+ J(x)))dx — a3),
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In the case of K— mesons production we have asymmetries

AKFK _ Au(z) + Ad(z)
vd =T N

(@) d(:l:_) (1 - 1.5w), (29)
k+-x- _ _Au(z) +Ad(z) . y
AL = a@) + d@) (1 - 1.5w). (30)

Then using (29), (30) and (21) the quarks contribution is

But AT = s [ (A @)+ die) -

—AKY K" (g(z) + J(x)] dz + ag), (31)
Ad+ AJ = m /0 CA,{(;—K_ (‘U,(-T) + d(.’lf)) -

— AR K (a(z) + d(s)) | da - a3), (32)
As+ A5 = 2= 1 2= T50) (/ [ K=K (u(z) + d(z)) —

A K (a(e) + d()) | dz — as). (33)

The total valence d—, u— quarks contribution can be determined from
(29) and (30) as

Auy + Ady = (1—_“11?0')‘(\/0 [A,I,(; K_( (z )+d(CL‘))
+AK K (u(z) + d(z)) ] ds), (34)

4 Conclusions

1. Contributions of quark flavors are expressed via measurable asymme-
tries. The polarization asymmetries for the 7— , K— meson production in
SIDIS with charged current do not depend from the fragmentation func-
tions.

2.Spin asymmetries are determined for the case of 7— , K— meson
production in semi-inclusive £N— DIS and ¥N— DIS. The obtained asym-
metries do not depend on fragmentation functions.
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