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Abstract

The spin of nucleon in the processes deep inelastic scattering
leptons on nucleons have been investigated.
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In present time is known that only about 30% of the nucleon spin is
accounted by quarks and antiquarks. The quark contribution is dominated
by the valence component [1, 2]. The polarization of strange quarks and
antiquarks in the nucleon is not well known at present [3, 4, 5, 6].

' In present report we propose to use a measurable quantities of [N-DIS
with charged and neutral current (v, Z exchange) for the extraction data
about the contributions of the quarks in nucleon spin.

The cross sections of the inclusive DIS unpolarized leptons on polarized
nucleons

I+N 25 1+ X (1)

in Born approximation are
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Here 0 = d%0/dzdy, Q* = —¢* = —(k — k)%, s = 2pk, y* = 1+ (1 — y)?,

T = -2%%, y = 24 k(K'), p — 4 — momentum incoming (outcoming) lepton

p.k ) . .
and nucleon respectively; Py is the degree of the longitudinal polarization
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of nucleon; F, 3, and g1,65 are spin-average and spin-dependent structure
functions (SF) of nucleon.
These SF give following expressions:

Fyy=F] + ﬂvngF?Z +nz(g + g3) F7Z,
Fis = —1y294F3% — 2nz9vgaFZ,

(3)
91 = —Thz9A01° — 2129v9ag7,
6s = Thz9v 9y +nz(gy + 94)9% -
In (3) are
G 2
Thz 2\/T1ra 65%11—17’ Nz = T}'YZ’
G is Fermi constant, mz is mass of Z-bozon; gy = —%+23in 0w, 94 = —%,

Oy is Weinberg angle. The expression for Fy'"%Z F1%2 922 416 in [7).
g 2 1,6

The single spin asymmetries determine as following the combinations
of the cross sections (2):

{
g —a
s _ 9 -0+
Al— i+ o + ot (4)
-+ -+

where 1 (Py = +1) and | (Py = -1).
With help (2) from (4) obtain

2z (y+963 F y_gls)
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(5)
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From expressions (5) can to extract SF g;, and gg; through the single
spin asymmetries A}, A},

1
4xy‘

gos = [(A + ALY Pa+ (Af — AL)y oFy].

910 = | (Al = AL )y Fau + (AR + AL )y oFy),

(6)

The single spin asymmetries can to determine also as the combinations
simultaneously the cross sections
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(1 ) (o} +t.)

AS =
* (01— :t‘71+) + (‘71— i"w)

or through the SF

2x965 2gls
A5 = A? = 7
+ F23 ’ F3s ( )

The expressions (7) give a possibility to obtain the polarized SF gy, gss
from the single spin asymmetries A%, A%

1
1s — EFSSAS—,
_ 2 Fy AS
G6s = 25 28 -

For SF gy, (3) in the quark-parton model (QPM) for case scattering on
proton we obtain

9y = —au[Au(z) + AU(z)] + aq[(Ad(z) + Ad(z)) + (As(z) + A@(z))],

where

S—r’

_ 2 2 2
Ay = ggAn’ngV,u —gvganz (gv,u + 9au

)

1
= 39AThz9v4 ~ gv9aTiz (ng + QA ),
4 . 1
Qv = '2" - g sin® Ow, JAu = §a
L2, R
gvd = 9 3 sS1n” Uy, 9Ad = 9

The first moment SF gf, is

1

® - / Pudo = —ay(Au+ AT) + ag[(Ad + Ad) + (As + A3)],  (8)
0 : '

where
Aq(Ag) = f Aq(z)(Ag(z))dz is the contribution quark ¢ (antiquark

g) in nucleon spin.
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For determination from (8) the contributions quark flavours (u,d, s)
are necessary a complementary measurable quantities. For this goal can
to use isovector axial charge a3 (az = 1,2695 % 0,0029) and octet axial
charge ag (as = 0,585+0, 025) that have measure in neutron and hyperon
B decay respectively. These measurable quantities in QPM are

a3 = (Au+ A7) — (Ad + Ad),

as = (Au + AT) + (Ad + Ad) — 2(As + AF). (9)

Therefore from (8) and (9) obtain the contributions the quark flavours
(u,d, s) in spin of nucleon

2%, + a4(3as + ag)

A AT =
utAu 2(2a4 —a,)
— 2T, + 2a,a3 + aq(ag — as3)
Af =120
Ad + 2200 — au) , (10)
As+ A5 = 207, + ay(as + a3) — aq(as — 03)‘
2(2aq4 — ay)

The contributions the quark flavours can to obtain on other scheme if
to use the first moments I';, I'g Ip-DIS with charged current [8]

I 4+ TV = (Au+ AT) + (Ad + Ad) + (As + AS),
IY —TY = (Au+ AG) — (Ad + Ad) — (As + A3).

Then from set the measurable quantities (% +T%, T%,, a5) or
(T —T%, TP, ag) obtain (Au+ AT), (Ad + Ad) and (As + A3)

ag(Ty +1T07) — 1%,

AU + Aﬂ = 3
ay +aq
A a7 45 +T) T2~ aglau + a0
ay -+ ag ’
As+ A5 = 1%, — (ag — ay) (I‘ll + I‘ll+) + az(ay, + ad).
ay + aq

Analogously from set (T — %, T%,, a3).
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Now consider the second SF gg5. In QPM for g5, obtain

gbs = buAuy (z) + bgAdy (), (11)
where
b, = g_ 2 2
= 39v7hng,u + (gv + 94)n29vu9a,u,
1
ba = ~39vThz9Ad + (9% + 93)n29v,a9ad;

Agqy(z) = Ag(z) — Ag(z) (¢ =u,d)
is the distributions of valence quarks.
The first moment SF gg, is

1
Pgs = /ggsdm = buAUV + bdAdV) (12)
0

1
where gy = [ Agy(z)dz; ¢ = u,d respective the contributions the va-
0

lence quarks in nucleon spin.

Obviously the extraction Auy and Ady from (12) is possible by pres-
ence still one any correlation between them.

For that we use the following correlations between I' ¢ and 1'“:6 from
[8] in case charged current

Y - = Auy — Ady,
Y + T = Auy + Ady.

Then from (12) and (13) obtain the contributions the valence quarks
in nucleon spin

(13)

ng - bd (F%— + Fé+)

AUV = bu — bd 3
ng — bu (Fé— + Fg)
Ady = — .

Analogously with (%" —T'{%).

Thus the contributions the quark flavours (Au+ Ag), (Ad+ Ad), (As+
A3) and the valence quarks Auy, Ady in nucleon spin obtained through
the first moments I'1, I'g the polarized SF g, of lepton-nucleon DIS with
charged and neutral current.
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