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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 W-DIS 
with charged and neutral current (7, 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

l + N  l + X (1)
in Born approximation are

^ F 2S ^ ? - XF3S + PN X У+ 9 ^ У  9is (2)

Here a = (Pa/dxdy, Q2 = —q2 — —(k — k')2 , s = 2pk, y±  = 1 ±  (1 — y)2 , 
x =  У =  k(k'), p — 4 -  momentum incoming (outcoming) lepton
and nucleon respectively; PN  is the degree of the longitudinal polarization
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of nucleon; F2St3S and g-[S$s are spin-average and spin-dependent structure 
functions (SF) of nucleon.

These SF give following expressions:

FiS = F% + ^ ZQV F ^  + gz{9v + g2
A )F z  , 

^3s =  —ЩгдАРз2  -  2T]Z 9V9AF Z , 
ди = -щ гдлд]2  -  ^гдудлЭ з, 

gss = ^ z g v g T  + 9z{g2
v  + 9A)9%-

In (3) are
Gm?, Q2 2= ^ z ,

G is Fermi constant, m z  is mass of Z-bozon; gv = — |+ 2 s in 2 dw, 9 A = —
Ow is Weinberg angle. The expression for F^'y Z 'z , F^z ’z , g ^ '2  are in [7].

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

a i-,i+ a t~,i+
(4)

where f  (PN  =  +1) and |  (PN  = —1). 
With help (2) from (4) obtain

^ - , j+  —
2x(y +g6 s ^ y  gl s ^

y+ F2s T y~xF3s
(5)

From expressions (5) can to extract SF g13 and ges through the single 
spin asymmetries A*_, Af+

9is — . [ (Af+ — A s
l-')y+ F2s +  (A®+  +  Af-^y iF 3 s] ,

^Xy L J
56s =  ^ ^ 7  [(-^1+ +  ^ i - ) y + ^2s + (Ai+ ~ .

(6)

The single spin asymmetries can to determine also as the combinations 
simultaneously the cross sections

t  t  4- 4a i~, î+, î+-
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± 4 +) -  ±  af+)
(a i- ± аД) + (а^ ± a/+)

or through the SF

s _ 2x^6s , s _ 2gis
+  F2S ’ F3s

(7)

The expressions (7) give a possibility to obtain the polarized SF gl s , g6s 
from the single spin asymmetries A s_

9is — -^Fi s A s_,

9bs = ТЬМ+’2z
For SF g ŝ (3) in the quark-parton model (QPM) for case scattering on 

proton we obtain 

g ŝ = - a u [Au(x) +  Дй(і)] + ad [(Ad(x) +  Ad(x)) +  (AS(T) +  As(x)) j , 

where

«и = ^длщгду.и -  gvgA9z(gv,u + д л ,^  

ал = -^длщгду^ — д у д л ^ д ^  + g2A,d)̂
1 1

gv,u = -  -  -  sm Ow, дл,й =о
1 2  . 2 д  1

gv,d = — 2 "*■ $ s m  9A ’d ~ — 2 ’

The first moment SF g ŝ is

I* = j  =  - a u (Au + Au) + ad [(Ad + Ad) +  (As +  As)], (8) 
о

where i
Ag(Ag) = J  ^q ^x^A q ^x^d x  is the contribution quark q (antiquark 

о
q) 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 (a3 =  1,2695 ±  0,0029) and octet axial 
charge a8 (a8 =  0, 585±0, 025) th a t have measure in neutron and hyperon 
/3 decay respectively. These measurable quantities in QPM  are

аз =  (Ди +  Дй) — (ДА +  ДА), 

q8 =  (Ди +  Дй) +  (ДА +  ДА) — 2(Да +  Да).

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

Ди +  Д и =
2Tjs  +  ad (3a3 +  a 8 )

2(2aj qu )

ДА +  ДА =
2Tjs  +  2au a3 +  ad (a8 — a 3 )

2^2а^ qu ) (Ю)

Д а +  Да =
2Г*Д +  a u (q8 +  а 3) — a d (a8 — а 3 )

2(2ad  ай )

The contributions the quark flavours can to  obtain on other scheme if 
to  use the first moments Г^Гб Zp-DIS with charged current [8]

r f  +  Г '+  =  (Ди +  Дй) +  (ДА +  ДА) +  (Де +  Да),

-  r f  =  (Ди +  Дй) -  (ДА +  ДА) -  (Да +  Да).

Then from set the measurable quantities (Г( +  Г(+ , Г ^ , a 3 ) or 
(Г8 — Г8

+ , F js , a 3) obtain (Д и +  Дй), (ДА +  ДА) and (Да +  Да)

аХГІ’ + Г П - і г - ^  + аа)
isd  +  Л а  =  — -------------------------------------------

* л _ 2Гіз — (ad  — uu ) ( r i  +  r f )  +  n3 (au  4- uj)
Us +  Д а = -----------------------1----------------------------------

&u ”h G>d

Analogously from set (Tg — Tg+ , Г ^ , q3) .
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Now consider the second SF g6 s . In Q P M  for g ŝ  obtain
g^ =  bu A u v (x) +  bd^dy^x), (11)where

bu  =  +  (gy +  дл^гду^дл^,О
bd =  — ̂ gvThzgA,d +  (gy +  gA.)gzgv,dgA,d',О

A qv(x) =  Aq(x) — &q(x) (q =  u, d)is the distributions of valence quarks. The first moment SF  gQS isi
j  g& fa  =  bu A u v  +  bd ^ d v , (12)о iwhere qy — f  A qy(x)dx; q =  u ,d  respective the contributions the va- olence quarks in nucleon spin.Obviously the extraction Arty and ^ d y  from (12) is possible by pres­ence still one any correlation between them.For that we use the following correlations between Г г1 6  and Г^6 from[8] in case charged current

Г'~ -  Г'+ =  A n y  -  M y ,  (13T f  +  r^+  =  ^ u v  +  ^ d v .Then from (12) and (13) obtain the contributions the valence quarks in nucleon spin гі-М гГ+ г'+)△tty = --------------- -----------,
&U bd

Analogously with (Г( — Г '+ ).Thus the contributions the quark flavours (Au-f-Au), (A d + A d ), (As +  A s) and the valence quarks Arty, A d y in nucleon spin obtained through the first moments Г 1 ; Г 6 the polarized SF  gi>6 of lepton-nucleon DIS with charged and neutral current.
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