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The investigation of the longitudinal polarization degree of Λ0-hyperon in half-inclusive reactions XN Λ⇒ )()( µµµµ νννν  has been 

carried out within framework of the standard theory and quark parton model. The expression for the longitudinal polarization degree of Λ0-
hyperon has been obtained. 

 
As it is known, the weak neutral currents (WNC) firstly 

are observed experimentally in the processes of the deep-
inelastic scattering (DIC) of neutrino and anti-neutrino on 
nucleons XN +⇒+ )()( µµµµ νννν . The study of these 
and others lepton-nucleon’s processes allows us to obtain the 
information about structure of WNC leptons and hadrons, 
about distribution functions of quarks and gluons in the 
nucleons. 

Last time the new process class, which is the half-
inclusive hadron creation in DID of polarized leptons on 
polarized nucleons XhlNl ++⇒+ mm   is widely 
discussed [1-6]. The study of these processes is the source of 
the information about functions of distribution and 
fragmentation of polarized quarks and gluons.  

Here the processes of half-inclusive creation of polarized 
B-baryon in DID of neutrino and anti-neutrino on polarized 
nucleons 

 

             ,)()( XhBhN BN ++⇒+ µµ νν                     (1) 
 
            ,)()( XhBhN BN ++⇒+ µµ νν                      (2) 

 

where hN and hB are longitudinal polarizations of nucleon-
target and baryon B. Within framework of quark-parton 
model the differential cross-section of half-inclusive reaction 
(1) can be written in the following form: 
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hq  is distribution function of polarized quark 

in polarized nucleon, )()(
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q

hB
hq is fragmentation function of 

polarized quark in polarized baryon B, 
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qd )(€ µνσ  is 

differential cross-section of elementary processes 
,qq +⇒+ µµ νν   ,qq +⇒+ µµ νν x, y, and z -usual 

kinematic variables of DID. As quarks’  spirality conserves in 
neglect of its masses, then the elementary subprocess 

qq +⇒+ µµ νν ( qq +⇒+ µµ νν ) is defined only by two 
spiral amplitudes FLL and FLR (FRL and FRR,) which describe 
the following reactions: 

 
                         LLLL qq +⇒+ νν ( LRLR qq +⇒+ νν ), RLRL qq +⇒+ νν ( RRRR qq +⇒+ νν ). 

 
Index L or R means, that quark is left or right particle, but 

neutrino (anti-neutrino) is always left (right) particle. The 
spiral amplitudes in model of Weinberg-Salam are defined by 
the following expressions: 
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where T3 is projection of weak isospin of q quark, q, Qq is its 
charge and xW=sin2θW  is Weinberg parameter. 

The square of amplitude of the process 
LLLL qq +⇒+ νν

( RRRR qq +⇒+ νν ) leads to the isotropic distribution;  the 
differential cross-section of the process doesn’t depend on the 
dispersion angle of neutrino (anti-neutrino) in c.m. system. 
The square of amplitude of the reaction RLRL qq +⇒+ νν  
( LRLR qq +⇒+ νν )leads to (1-y)2 dependence of 
differential cross-section. This difference connects with the 
value of total spirality of neutrino (anti-neutrino)-quark 
system: the total spirality is equal to zero for collisions LLqν  

and RRqν , and the total spirality is equal to unit for 

collisions RLqν  and. LR qν . 
  Let’s present the subprocess’ cross-sections 

qq +⇒+ µµ νν , qq +⇒+ µµ νν , qq +⇒+ µµ νν ,   

qq +⇒+ µµ νν  at the defined spiralities of initial and 
final particles: 
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Here MZ is Z0-boson mass, s  is sum energy of 
neutrino-nucleon in their c.m. system . 

The differential cross-section of the elementary 

subprocess qq +⇒+ µµ νν  taking into consideration the 

spiralities of initial and final quarks hq and 
qh′  can be 

presented in the form: 
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The differential cross-section of subprocess 

qq +⇒+ µµ νν   can be obtained from formula (6) with 

the help of the replacements LRLL FF ⇔ . 
The following expressions have been obtained on the base 

of formulas (3) and (6) for the differential cross-sections of 
half-inclusive reactions: ,XBN ++⇒+ µµ νν   

XBN ++⇒+ µµ νν :
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where 
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)(xf N
q and )(zDB

q  are present themselves the usual quark 

distribution function in nucleon and quark fragmentation 
function in B baryon, the summation on q is carried out on all 
quarks and anti-quarks, which are present in N nucleon. 

Here we are interested in the longitudinal polarization 
degree of inclusive B baryon 
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which can be measured on the angle distribution of decay 
products in B⇒N+π reaction. Neglecting the contribution of 
anti-quarks, we have the following expression for the 
longitudinal polarization degree of baryon: 

 
1) in XBN ++⇒+ µµ νν  reaction 
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 2) in XBN ++⇒+ µµ νν  reaction  
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The phenomenological parameters: quark distribution 

functions in polarized nucleons and fragmentation functions 
of polarized quark in polarized baryon B, the values of which 
are defined from the experiment, present in the expression of 
longitudinal polarization degree of baryon (10) and (11). The 
set of collections of quark distribution functions in nucleons 
are present in references [7-10]. The distribution functions of 
valent and sea polarized quarks in nucleons, mentioned in the 
ref [7] are used by us for the numerical estimations of 
polarizations of baryons (10) and (11).   

The longitudinal polarization degrees of Λ0 –hyperons in 
half-inclusive reactions XP +Λ+⇒+ 0

µµ νν  and 

XP +Λ+⇒+ 0
µµ νν  at the energy 6,9=s  GeV 

(experiment NOMAD in CERN), Weinberg parameter 
sin2θW=0.232 have been calculated by us. 

According to refs. [4,10], fragmentation functions of 
polarized quarks in polarized Λ0 –hyperon are parameterized 
in the form 
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And parameters α and NU are chosen as follows: 
 

Parameter Variant 1 Variant 2 Variant 3 
α 0.62 0.27 1.66 
NU 0 -0.2 1 

 
The dependence of longitudinal polarization degree of Λ0-

hyperon in XP +Λ+⇒+ 0
µµ νν  reaction on variables 

x ,y or z is given on the fig.1. As it is seen, in variant 1 
longitudinal polarization degree of Λ0-hyperon is small and 

almost doesn’t depend on x, y or z (curves 1 on the figures). 
In variant 2 (curves 2 on the figures) the Λ0-hyperon 
polarization is positive, and in variant 3 it increases on 
module with x, y or z increase. The analogical behavior of 
longitudinal polarization degree of Λ0-hyperon is observed in 
the XN +Λ+⇒+ 0

µµ νν  reaction (see fig.2, where the 

dependence of longitudinal polarization degree of Λ0-hyperon 
in XP +Λ+⇒+ 0

µµ νν  process on x, y or z). 

If nucleon-target isn’t polarized, then longitudinal 
polarization degree of B baryon is given by the expression: 

1) in XBN ++⇒+ µµ νν  reaction 
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2) in XBN ++⇒+ µµ νν reaction 
 

 
( )[ ]{ }
( )[ ]{ }∑

∑
−+

−−∆
=

q
RLRR

B
q

N
q

q
RLRR

B
q

N
q

B FyFzDxf

FyFzDxf
P

222

222

1)()(

1)()(
 .(14) 

 
The fig. 3(4) illustrates the dependence of longitudinal 

polarization degree of Λ0-hyperon in 
XP +Λ+⇒+ 0

µµ νν  ( XP +Λ+⇒+ 0
µµ νν ) 

process on x, y or z. 
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Fig.1. The dependence of longitudinal polarization degree )1( −=Λ NhP  on x at y=0,1 and z=0,5(a); on y at x=0,3 and z=0,5(b); on z  
           at x=0,3 and y=0,1(c). 

 

 
Fig.2. The dependence of longitudinal polarization degree )1( −=Λ NhP  on x at y=0,1 and z=0,5(a); on y at x=0,3 and z=0,5(b); on z  

           at x=0,3 and y=0,1(c). 

 
Fig.3. The dependence of longitudinal polarization PΛ on x at y=0,1 and z=0,5(a); on y at x=0,3 and z=0,5(b); on z at x=0,3 and y=0,1(c). 
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Fig.4. The dependence of longitudinal polarization degree ΛP  x at y=0,1 and  z=0,5(a); on y at x=0,3 and z=0,5(b); on z at x=0,3 and y=0,1(c).       
 

 
[1] P.J. Mulders. Phys. Rep., 1990, 185, 83. 
[2] J.Levelt, P.J. Mulders. Phys. Rev., 1994, D 49, 96. 
[3] M. Anselmino et al. hep-ph/0106055, 2001. 
[4] Yuyi Koike. J. Nagashima. hep-ph/0302061, 2003. 
[5] S.K. Abdullayev, A.I. Mukhtarov, S.M. Ragimova. 

Fizika, 2005, № 3, 53. 
[6] S.K. Abdullayev, A.I. Mukhtarov, S.M. Ragimova. 

Mejdunarodnaya Konferenciya “Fizika-2005”, Baku, 

Elm, 2005, № 9, 48. ( in Russian) 
[7] H.Y. Cheng, S.N. Lai, C.Y. Wu. Phys.Rev. 1996, D 53, 

2380. 
[8] A.D. Martin, W.I. Stirling. Phys.Rev. 1995, D 51, 4756. 
[9] M. Gluck et al. Phys.Rev. 1996, D 53, 4775. 

[10] D. de Florian, M. Stratmann, W. Vogelsang. Phys.Rev. 
1998, D 57, 5811. 

 
 

С.Г. Абдуллайев, А.И. Мухтаров, С.М. Рящимова 
 

ЙАРЫМИНКЛЦЗИВ ( ) ( )BXN µµµµ νννν ⇒  ПРОСЕСЛЯРИНДЯ Б-БАРИОНУН ПОЛЙАРИЗАСИЙАСЫ 

 

Стандарт нязяриййя чярчивясиндя вя кварк-партон моделтндя йарыминклцзив XP 0Λ⇒ µµ νν  вя  XP 0Λ⇒ µµ νν  

просесляриндя Λ0-щиперонун узунуна полйаризасийа дяряъяси щесабланмыш вя онун x,y вя z- дяйишянляриндян асылылыьы юйрянилмишдир. 
 
                                                                      
 

С.К. Абдуллаев, А.И. Мухтаров, С.М. Рагимова 
 

ПОЛЯРИЗАЦИЯ В-БАРИОНА В ПОЛУИНКЛЮЗИВНЫХ РЕАКЦИЯХ 
BXN )()( µµµµ νννν ⇒  

 
В рамках стандартной теории и в кварк партонной модели проведено исследование степени продольной поляризации Λ0-

гиперона в полуинклюзивных реакциях  XN Λ⇒ )()( µµµµ νννν . Получено выражение для степени продольной поляризации 

Λ0-гиперона. 
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