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Different low-x behavior of the spin structure functions g;(x) and h;(x)
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We consider the low behavior of the spin structure functiogg(x) and h,(x) in the unitarized chiral
quark model that combines the ideas on constituent quark structure of hadrons with a geometrical scattering
picture and unitarity. A nondiffractive singular low-dependence off(x) and g7(x) is obtained and a
diffractive type smooth behavior ¢f,(x) is predicted at smak. A comparison with the experimental data is
given. The estimations for the double-spin asymmetries in the low-mass Drell-Yan production at BNL RHIC
in the central region are presented als80556-282(98)01711-1
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INTRODUCTION havior of the structure functions. In particular, unitarity pro-
vides the following upper bounds fgr(x) andh;(x) [12] at
Low-x behavior of the spin structure functiogg(x) and  x—0:
h,(x) is an important issue under studies of the nucleon spin
structure. Experimental evaluation of the first momentg,of
andh; (and the total nucleon helicity carried by quarks and
tensor charge, respectivelis sensitive to the particular ex-
trapolation of the structure functiorgg (x) andh;(x) to x ~ The experimental data are in agreement with these bounds.
=0. This extrapolation is a nontrivial matter in the view of  In perturbative QCD the functional dependencies based
the CERN Spin Muon Collaboratioi8MC) [1], SLAC E154 either on the standard Dokshitzir-Gribov-Lipatov-Altarelli-
[2], and HERMES][3] data indicating a possible rising be- Parisi(DGLAP) evolution[13] or resummation of the lead-
havior of g;(x) at smallx. The most recent SM{4] data  ing 1/ logarithm contribution§14—16 provide the increas-
cast doubts on such behavior but do not exclude it due ting behavior of the structure functiamy (x) at smallx. The
both rather large error bars and the limited kinematical retising behavior was also predicted in the nonperturbative ap-
gion which covers the values af>10 2 only. proacheg11,17.
The experimental data faxo (s) andA o(s) could also On the other hand the spin structure functiorfx), ap-
be a useful source of information on the lowbehavior of  proximately constant at small was obtained in perturbative
the spin structure functions. Unfortunately, only the low-QCD [18]. hy(x) was calculated in the MIT bag modél9],
energy data are available at the momgsit Were the ex- chiral chromoelectric moddR0], and within the QCD sum
perimentally observed decreasing behaviorAaf, (s) and  rules method21] as well.
Ao+(s) also valid at high energies, it would be possible to  As has been mentioned, a number of models associate the
conclude that increase ofg,(x) with the diffractive contribution at small
values ofx. Such a contribution, being dominant at the
smallest values ok, would lead to the “equal” structure
functionsgf(x) andgj(x) in this kinematical region: i.e.,

gl(x)s%m(llx) and hl(x)s%m(llx). 2

Xg;(X)—0 and xh;(x)—0. (1)

The essentlal point in the study of Ivadynamlcs is that 9°(x)/gl(x)—1
the space-time structure of the scattering at small values of

involves large distancels~1/Mx on the light conel6] and  atx—,0. Such behavior has not been confirmed in the recent
the regionx~0 is therefore sensitive to nonperturbative dy- experiments. In particular, the SMC data demonstrate the

namics. . . following approximate relation in the region of 0.083
The standard part of the experimental analysis of the po= 1:

larized deep-inelastic scattering is the use of a smooth Regge

behavior (corresponding to the contribution of the Regge g (x)=—gl(x). 3

pole of unnatural parity to the difference of the helicity am-

plitudes g;~x"“a (—0.5<a,, <0) for extrapolation of the  |n this connection it might happen that the diffractive contri-

data tox=0 [7]. bution would not be able to serve as a single explanation of
Meanwhile the non-Regge behavior gf(x) at smallx  the observed experimental regularitiexat0. In the light of

and its connection with a diffractive contribution were con-the available experimental data one could assume importance

sidered in[8] and continue to be under active discusdieh  of a nondiffractive contribution tg,(x) at smallx.

since the first Europan Muon Collaborati@MC) data have In this paper we consider a nonperturbative model and

been published10]. show that the non-Regge, nondiffractive behavior of the spin
The general principles such as unitarity and analyticity arestructure functiong;(x) can be described in the unitarized

useful tools and provide some constraifit4,12 on the be- chiral quark mode[22] which combines ideas on the con-
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stituent quark structure of hadrons with the geometrical scateated form, however, in the approximation when the helicity-
tering picture and unitarity. As a consequence different funcflip functions are less than the helicity nonflip ones we get
tional dependence is predicted for the structure functiorsimplified expressions

h,(x) at smallx which contrary tog; has a diffractive origin ]

and obey the relatioh?(x)/h}(x)—1 atx—0. We discuss Fias,b)=Us4(s,b)/[1-iU14s,b)], (6)
also some predictions which might be interesting for the B . 2
forthcoming RHIC spin experiments. For that purpose we Fa(s,b)=Ux(s,b)/[1-iU4(s,b)]" @
consider the corresponding quark spin densitiegx) and Unitarity requires ImJ; «(s,b)=0. The amplitudes=;(s,t)

6q(x) at smallx which determine the spin asymmetries in 56 the corresponding Fourier-Bessel transforms of the func-
hadron-hadron interactions, in particular, double-spin asymﬁonsp(s b):
itsb).

metriesA; | and Ay which are to be measured at RHIC in
Drell-Yan processes with low-mass lepton pairs. s (=
Fi(s,t)= — f bdbF(s,b)Jy(bv—t), (8)

0

. OUTLINE OF THE MODEL

. - . ... _wherei=1,2,3.
To obtain the explicit forms for the quark spin densities  tha main points of the model usé@2] which allows us

Ag(x) and &g(x) it is convenient to use the relations be- v, get explicit form for thel matrix are the following.
tween these functions and discontinuities of the helicity am- \y/a consider quark as a structured hadronlike object since
plitudes of _the antiquark-hadron forwe_lrd scatterifs]. t smallx the photon converts to a quark pair at long dis-
These relations are based on the dominance of the “handz,ce pefore it interacts with the hadron. At large distances
bag” diagrams in deep-inelastic processes and have the fofe rhative QCD vacuum undergoes transition into a non-

lowing form: perturbative one with formation of the quark condensate. Ap-
1 pearance of the condensate means the spontaneous chiral

q(x)= 5 IM[F1(s,t)+F3(s,0)]l0, symmetry bre:_;tkmg and the current q_uark transforms into a

massive quasiparticle state—a constituent quark. The con-

stituent quark is embedded into the nonperturbative vacuum
1 (condensateand therefore we can treat it in a way similar to
Ag(x) =3 Im[F3(s,t) = F1(s,t)]lt=0, a hadron. Arguments in favor of such a picture have been
given in[6,22,29. Thus, quark-hadron scattering at small
1 can be considered similar to the hadron-hadron scattering.
5q(x)= 5 Im Fy(s,t)]i=0, (4 A hadron is consisting of the constituent quarks located at
the central part embedded into a quark condeng28e27).
) L , We refer to effective QCD approach and use the Nambu-—
where s=Q"/x and F; are the helicity amplitudes for the j5n4.| asiniqNJIL) model[28] as a basis. The Lagrangian in
elastic quark-hadron scattering in the notation used for theygition to the four-fermion interaction of the original NJL

nucleon-nucleon scattering, i.e., model includes the six-fermion U(4reaking term. Tran-
sition to partonic picture in this model is described by the
Fi=Fieazin1a Fo=Fuziz-12-12, introduction of a momentum cutofk =A =1 GeV, which
corresponds to the scale of chiral symmetry spontaneous
Fs=Fio-1212-12: Fa=Fuo-12-1212 breaking.
The constituent quark masses can be expressed in terms
and of quark condensatdg9]; e.g.,
Fs=Fuz1212 12- My =my,—204(0|uu|0) — 2g¢(0|dd|0)(0[ss|0).  (9)

The unitarity is explicitly taken into account using the In this approach constituent quarks appear as quasiparticles,
unitary representations for the helicity amplitudes, which fol-i.e., as current quarks and the clouds of quark-antiquark pairs
low from their relations to th&) matrix [24]. In the impact  which consist of a mixture of quarks of the different flavors.

parameter representation, It is worth to stress that in addition to andd quarks the
constituent quarkU, for example contains pairs of strange
Fa aga,0,(SP)=UA A, 0,(8.0) quarks[cf. Eqg. (9]. Quantum numbers of the constituent

quarks coincide with the quantum numbers of the respective
current quarks due to conservation of the corresponding cur-

+|p(s)g‘y UAlv*l**"V(S’b) rents in QCD. The only exception is the flavor-singlet, axial-
vector current, it has ®2 dependence due to axial anomaly
XF uva, n,(S:D), (5 which arises under quantizati¢&o].

Quark radii are determined by the radii of the clouds sur-
where\; andA; are the quark and hadron helicities, respecrounding it. We assume that the strong interaction radius of
tively, andb is the impact parameter of quark-hadron scat-quark Q is determined by its Compton wavelength,
tering. The kinematical factgs(s) is close to unity at high =&/mq, where constang is universal for different flavors.
energies. Explicit solution of Eqs5) has a rather compli- The quark form factoF 5(q) is taken in the dipole form, i.e.,
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Fola)=(1+£q%mj) 2 (100 correlations around the anisotropy directioand to the par-
] o ) ticle currents induced by the pairing correlations. In other
and the corresponding quark matter distributey(b) is of  words it means that a particle of the condensed fluid is sur-
the form[27] rounded by a cloud of correlated particigsump™) which

do(b)cexp( —mgb/£). (11)  rotate around it with the axis of rotatidn[cf. Eq.(12)]. The
calculation of the orbital momentum shows that it is propor-
Spin of constituent quarg in this approach is given by tional to the density of the correlated particles. Thus, it is
the following sum: clear that there is a direct analogy between this picture and

10— — —\_ — — that describing the constituent quark. An axis of anisotrbpy
Ju=1/2=], + I +(L =12+ Jgo +{L .
v o, " g+ {Laa)) @+ (L) 12 " be associated with the polarization vector of current va-
lence quark located at the origin of the constituent quark.

The value of the orbital momentum contribution into the spinThe orbital angular momentuin lies alongl [cf. Eq. (12)].

of constituent quark can be estimated according to the rela- we argued that the existence of this orbital angular mo-
tion between contributions of current quarks into a protonmentum, i.e., orbital motion of quark matter inside the con-
spin and corresponding contributions of current quarks into &tituent quark, is the origin of the observed asymmetries in
spin of the constituent quarks and that of the constituenfnclusive production at moderate and high transverse mo-

quarks into a proton spif81]: menta[35]. Thus, we assume the standard(6)uspin struc-
ture of a nucleon consisting of the three constituent quarks
(AX)p=(AU+AD)(AZ)y. 13 (embedded into the condensatee., all the nucleon spin is

composed from the spins of the constituent quarks. Constitu-

It is algo Important to note the exact compensation betW?e nt quarks, however, have a complex internal spatial and
the spins of quark-antiquark pairs and their angular orbita pin structure

momenta: Such a picture for the hadron structure implies that over-
(L) =—Jim (14) lapping and interaction of peripheral condensates in hadron
{qa} {aa}- collision occurs at the first stage. In the overlapping region

Since we consider an effective Lagrangian approach wher@e condensates interact and as a result virtual massive quark
Jairs appear. Being released, a part of the hadron energy

gluon degrees of freedom are overintegrated, we do not di2a!" : ;
cuss problems of the principal separation and mixing of thecame.d by the peripheral condensates_goes to generation of
quark orbital angular momentum and gluon effects in QCDmaSS'Ve qu_arks_. In other _Woro_ls nonlinear field couplings
(see Ref[32]). The only effective degrees of freedom here 'ansform kinetic energy into intemal energy of dressed
are quasiparticles; mesons and baryons are the bound sta rks(see the arguments for this mechanism(3a], and

arising due to residual interactions between the quasipart{*'c'€Nces therein, for the earlier workef course, the num-
cles. In the NJL mod€]29] the six-quark fermion operator . er of suqh quarks quctuates._The average number O.f qgarks
simulates the effect of gluon operator is proportional to the convolution of the condensate distribu-

tions D" of the colliding constituent quark and hadron:
o _~
5-G.G4", N(s,b)=N(s)-DZ& D, (15)

whereG,,, is the gluon field tensor in QCD. where the fun_ctlorN(s) is de_termlned by_ a trans_formanon
thermodynamics of the kinetic energy of interacting conden-

Account for axial anomaly in the framework of chiral . : .
quark models results in compensation of the valence quarﬁtates to the internal energy of massive quarks. To estimate

helicity by helicities of quarks from the cloud in the structure e N(S) itis feasible to assume that it is proportional to the
of the constituent quark. The specific nonperturbativeM@ximal possible energy dependence

mechanism of such compensation is different in different ap-

proacheg29,33,34, e.g., the modification of the axial(l) K(1_<XQ>)\/5
charge of the constituent quark is considered to be generated (mg)

by the interaction of current quarks with flavor singlet field

¢O

N(s)= , (16)

. where(xg) is the average fraction of energy carried by the

On these grounds we can conclude that significant part ofonstituent quarks an¢ing) is the mass scale of the con-

the spin of the constituent quark should be associated witktituent quarks.

the orbital angular momentum of quarks inside this constitu- In the model each of the constituent valence quarks lo-

ent quark, i.e., the quarks from the cloud should rotate coeated in the central part of the hadron is supposed to scatter

herently inside the constituent quark. in a quasi-independent way by the produced virtual quark
The important point what the origin of this orbital angular pairs at a given impact parameter and by the other valence

momentum is. It was proposd85] to use an analogy with quarks. When smeared over longitudinal momenta the scat-

an anisotropic extension of the theory of superconductivitytering amplitude of constituent valence qu&kmay be rep-

which seems to match well with the above picture for a contesented in the form

stituent quark. The studid86] of that theory show that the

presence of anisotropy leads to axial symmetry of pairing (fo(s,b))=[N(s,b)+N—1(Vq(b)), a7
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whereN=Ny+1 is the total number of quarks in the system quark and an appropriate quark with relevant orientation of
of the colliding constituent quark and hadron gw(b)) is its spin and the same flavor will provide the necessary helic-
the averaged amplitude of single quark-quark scattering. ity flip transition, i.e.,Q,.—Q_.

For simplicity consider for a moment the case of spinless Of course, such processes are relatively suppressed in
particles. In this approach the elastic scattering amplitudeomparison with the quark scattering preserving helicity and
satisfies the unitarity since it is constructed as a solution otherefore do not contribute into to the spin-averaged observ-

the following equatiori38]: ables at the leading order. However, measuring the trans-
) verse spin asymmetries is sensitive to the subleading contri-
F=U+iUDF (18 bution and serves therefore as a filter of the quark exchange

processefQ, —Q_. This transition occurs when the va-

lence quark knocks out a quark with the opposite helicity and

OEe same flavor. The quark helicity flip amplitude in the
odel is determined by the relation

which is presented here in operator form. The function
U(s,b) (generalized reaction matji{38]—the basic dy-
namical quantity of this approach—is then chosen as a pro
uct of the averaged quark amplitudes

N (fo(s,0))=(V5(b)),
U(s,b)= 11 (fo(s,b)) (19

Q=1 [cf. Eq. (17)], where(V5(b))~exp(—amgb/) and the pa-
Lametera determines the smaller radius of quark helicity flip
Iinteraction. The value okx>1 corresponds to the central
type of the quark helicity flip mechanism accepted in the
model[24].
This interaction has energy suppression by the factor

in accordance with assumed quasi-independent nature of v.
lence quark scattering.

The b dependence of the functio(fy) related to the
quark form factor Fo(q) has a simple form(fg)
xexp(—mph/€). The smeared quark amplitudes can have - ) X
nontrivigl%hase, but for simplicity we suppose that they ariN(S’b)f N] ! and leads to the obvious relation between
such that the resulting generalized reaction matrix is a purI—:he functionsU (s,b) andU5(s,b)
imaginary function. Thus, the generalized reaction matrix in 2
this case can be represented in the form Ua(s,b)  (mo)

U,(s,b) s

exg2(a—1)(my)b/g] (23
N

U(s,b)=i exp(—Mb/¢). (20

ays
YNp+ (mgy at large values o§.

Consider now the helicity nonflip functiorld; andU;.
In Eq. (20) Ny is the number of the constituent quarks in the These differ in the helicities of the initial and the final states
hadron,MzE(N?:lmQ, andb is the impact parameter of the but both functions describe helicity nonflip scattering. The
colliding constituent quark and hadr§®2]; a andy are the second term in the square brackets of E2f)) results from

constants. the quark interaction with the component of the effective
In impact parameter representation the scattering amplifield which in its turn arises from the interaction of the con-
tude may be written in the form densates. Since the hadron spin is composed from the spins
of the constituent quarks, this part of the interaction does not
F(s,b)=U(s,b)[1-iU(s,b)] "% (21)  depend on the quark spin orientation and should be the same

for the functiondJ, andU; due to parity conservation. This

argument does not work for the first term of EQ0) which

follows from the quark interaction with a self-consistent field

Im U(s,b)=0 (220  of the valence quarks. Indeed, we should assume different

forms for the quark amplitudes with parallgd) and antipar-

is fulfilled. Note that the more familiar way to provide the allel (a) spin to the hadron’s one

direct channel unitarity consists in representation of the scat-

tering amplitude in the eikonal form (f5%(s,0))=N(s,b)(Vq(b)) +Ny(VE(b)), (24

This is solution of Eq(18) at s>4m?. The unitarity is sat-
isfied provided the inequality

i _ .
F(s,b)= E(l_elx(s,b)), and assuming that

V23(b))= V(b
where x(s,b) is the eikonal function related to the function (V' (b)) =7p.a(Vo(b)

U(s,b) by the equation we obtain that the constant in fact, has different values in

1-iU(s,b) the expressions for the function$; and U;. It is flavor

=iln———— dependent also. Thus, instead of h
x(s,b)=iIn 17iUGsD) ependent also. Thus, instead of E20) we have

N

Now we can return to our case of the two 1/2 spin par- U, «s.b :i[ N+ ays exo — Mb/ 25
ticles scattering. The mechanism of quark helicity flip in this 148:b) [ (mg) " £. @
picture is associated with the constituent quark interaction

with the quark generated under interaction of the condenThen Egs.(4), (6), and (7) allow us to obtain the quark

sateq 24]. The quark exchange process between the valenodensitiesAg(x) and dq(x) at small values ok.
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II. RESULTS AND DISCUSSION 2 — . —
Now we can calculate the helicity amplitudes o ach eﬂrap"'aﬁ"'n
F124S,1)|=0 at high values of and obtain then the func- P ~~ Regge extrapolation
tional dependencies for the quark densitiés), Ag(x), and 91( X )1 i ® SMC proton data ]
6q(x) at smallx. It can be done using explicit forms for the o,
functionsU , i(s,b). L
U, 5(s,b) can be represented at large valuesafs fol- i
lows: i
0
U14(s,b)=Uq(s,b)(1+ B1{mo)/s), (26) I
where L ]
-1+ —
ays |" ) | '
U (s,b)=i[— exp(—Mb/&) EALE s
° (mg) I
| ® SMC neutron data
and oL A 1

0.01 x 0.10

B135= v1,Nu(Ny+1)/a.
FIG. 1. Thex dependence of the proton spin structure function
We need to keep the subleading terms in the expressions fgf(x) and the neutron spin structure functigf(x) atx<0.1 in the
U,(s,b) andU;(s,b) since theAq(x) is determined by their model (solid line9 and comparison with SMC experimental data
difference. FolU,(s,b) one can keep only leading term and evolved to commoiQ? values(proton data are taken from R¢#]

the expression for this function is and neutron data are taken from Ref1]).
m 2

uz(s,b)=g$< §> exf] 2(a—1)(mg)b/E]U(s,b). FEO)/FI()—1,

(27) hP(x)/h2(x)—1

For the difference of the helicity amplitudds,(s,b)

—F4(s,b) one has at x—0, and the explicit forms are as follows:

Ui(s,b)—U;(s,b) P 1.,
— = FL(x)~ =In“(1/), 31
Fa(8.0) = Fo(S:0)= o117 S B TT=1U(5.0)] 1(%)~ 2 In“(1/x) 3D
and calculating integrals of E@8) at high energies we can hP(x)~x¢ In(1/x). (32)

obtain the corresponding quark densitigx), Aq(x), and
8q(x) at smallx according to Eq(4) (wherex=Q%s at  Equations(31) and(32) originate from the leading contribu-
large values 06): tions and in that sense have a feature of a diffractive contri-
bution. It is also seen thdt;(x) has a smooth behavior at
1 x—0, i.e.,h;(x)—0 in this limit sincec>0
a(x)~ ~In“(1/x), (28 P L - .
X The behavior ofAq(x) and correspondinglg,(x) is de-
termined by the differenc&5(s,b)—U4(s,b) or the sub-

1 leading terms inJ, ; and therefore the smal-dependence
Aq(x)~ ﬁln(llx), (29 of g,(x) shows different constant factors for the proton and
neutron: i.e.,
and
cPn
8G(X) ~x° In(1/x), (30) gh"(x)= x In(1/x). (33
where
Contrary toh; the spin structure functiog, has a singular
a—1 behavior atx— 0.
€= Ny+1° The values of the paramete€$"" do not follow from the

model and can be determined by the fit to the SMC experi-

The analysis of the experimental data on elastic hadron scatrental data available at lowest Comparison with the SMC
tering [24] provides the value of the parameter=2 and data provides a satisfactory agreement of B8) at smallx
then the value ot is about 0.25. (0<x<10™Y) (cf. Fig. 1) and leads to the valued”=2.07

The behavior ofy(x) [andF;(x)] and 5q(x) [andh;(x)] X102 andC"=—2.10x 10" 2. As was mentioned the 1996
is determined by the leading termslh 5(s,b) andU,(s,b) SMC data are less supportive of the singular dependence of
and therefore the smak-dependence oF;(x) andh;(x) g1(x) atx—0 but as it follows from the Fig. 1 do not ex-
will be universal for the proton and neutron: i.e., clude it. A Regge-type extrapolation gf(x),
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g1(x)~const is in a good agreement with the new E124 and HERMES
data[3] as well.
and the perturbative QCD extrapolation It is important to note that Eq$29) and(30) demonstrate

that the relatioM g(x)=6q(x) is not valid at smallk con-
_ 5 5 trary to the result of the nonrelativistic quark model. The
9:() ~exp{CInf ars(Qg)/ as(Q?) JIn(1/x)} explicit forms Eqgs(29) and(30) lead to the conclusion that

based on the DGLAP resummation and assumption that th e longitudinal and transverse double-spi_n asymmetries for
initial structure function is flat were also used to fit the data.l'® Préll-Yan processes ag=0 are small, i.e.,

Our analysis of the data has a qualitative character and its _ _

aim is to demonstrate that the model does not contradict to Al =0 and Al;=0 (39
experiment. The same is true for the Regge and perturbative

QCD extrapolations represented in Fig. 1. Comprehensivevhen the invariant mass of the lepton pairl\lﬁﬁ«s. It is
NLO QCD analysis of the world data was performed2}.  just this kinematical region which is sensitive to lowbe-

The essential point of this analysis is the particular paramhavior of the spin densitieAq(x) and 5q(x) since

etrizatiozn of the polarized parton densities at the low initial
scaleQy=0.34 which, in fact, has a model nature and the 2 — —

final result has a nontrivial dependence on the particular A'L'_—— 2i€[1A0i(x1)A0(xz) + AGi(X1)Adi(x2)]

choice. =670 (X1) G (X2) + i (X1 Gi(%7)]
To evaluate the first moment (40
) and
ry= f 91(x)dx (34 , o
0 Al g 2] 60;(X1) G(X2) +60i(X1) 6Gi(X2) ]
we use the value of T S @20 (%) Gi(%0) + G (%) Gi( %) ]
(41
1 2
|(01,1) — f gE(X)dXZoogzy (35) Whel’eX1X2= M”—/S and XE=X1—X5.
0.1

The ratio of the asymmetrie§; andA}!, is also small in

obtained with the standard parametrization of the data at mébe central region of low-mass Drell-Yan production:
dium and large values of [11]. Equation(33) then gives

AlL/A!l =o0. 42)
1(0,0.1)= fo'lgﬁ(x)dx=0.057 (36) This result agrees with the predictions madé¢38)].
0 The above results were obtained in the lisit o which

corresponds tx—0, i.e., they have an asymptotic nature.

and for the first momeni’} we obtain However, it might happen that the kinematical region of the
SMC experiment lies in the preasymptotic domain and the

1 above formulas, in fact, are valid at much smaller values of
FEZI gf(x)dx=0.149. (37)  x, than the range covered by the present experiments. In-
0 deed, it was shown that the preasymptotic effects are very

important to understand the experimental regularities ob-
served in the hadron interactions and unpolarized deep-

inelastic scattering40].

Thus, the measurements of the double-spin asymmetries
at the BNL Relativistic Heavy lon CollidefRHIC) would
A%=0.25, Au=0.81, Ad=-0.45, As=-0.11, provide important information on the dependence of the

(38)  spin quark densitiedq(x) and 5q(x).

The above simple estimation bf alongside with the known
ga=1.257 and & —D=0.579 provides the following values
for the quark spin contributions:

which are in agreement with the results obtained in the com-
prehensive analysis with account for the QCD evolution and
higher twist contribution$1,2,13,14. Equation(38) demon- We have obtained the low-behavior of the quark spin
strates that the singular behaviorgif(x) in the form of Eq.  densitiesAq(x) and 8q(x) [and spin structure functions
(33) does not lead to significant deviations from the resultsy;(x) and h;(x)] in the framework of the nonperturbative
of the experimental analys[4] where the smooth extrapo- approach based on the assumed structures of the hadron and
lation of the data toc=0 is used. The functional dependencethe constituent quarks and their scattering picture in the ef-
of the spin structure function fective two-component field. Thus, our considerations could
be regarded as a kind of a bootstrap approach.
The dependence af;(x) at x—0 can describe the data
g?(x)~iln(1/x) mea§ured at smak in the SMC experimen_t. The model
Jx predicts a smooth behavior bf(x) atx—0 which, contrary

CONCLUSION
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to g4, corresponds to the leading diffractive contribution. It ACKNOWLEDGMENTS
was also shown that the singular behavior of the structure
functiong;(x) does not affect much the numerical results on  The authors are grateful to V. Barone, L. Lipatov, and G.
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