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DETERMINATION OF POLARISED PARTONDISTRIBUTIONS IN THE NUCLEON �NEXT TO LEADING ORDER QCD ANALYSISStanisªaw TaturNi
olaus Coperni
us Astronomi
al CenterPolish A
ademy of S
ien
esBarty
ka 18, 00-716 Warsaw, PolandJan Bartelski and Mirosªaw KurzelaInstitute of Theoreti
al Physi
s, Warsaw UniversityHo»a 69, 00-681 Warsaw, Poland(Re
eived September 8, 1999)We have made next to leading order QCD �t to the deep inelasti
spin asymmetries on nu
leons and we have determined polarised quark andgluon densities. The fun
tional form for su
h distributions was inspired bythe Martin, Roberts and Stirling �t for unpolarised 
ase. In addition tousually used data points (averaged over x and Q2) we have also 
onsideredthe sample 
ontaining points with similar x and di�erent Q2. It seems thatsplitting of quark densities into valen
e and sea 
ontribution is stronglymodel dependent and only their sum (i.e., �u and �d) 
an be pre
iselydetermined from the data. Integrated polarised gluon 
ontribution, 
on-trary to some expe
tations, is relatively small and the sign of it dependson the fa
t whi
h sample of data points is used.PACS numbers: 12.38.Bx, 13.88.+eThe �nal analysis of data on polarised deep inelasti
 s
attering takenin E143 experiment at SLAC and SMC at CERN on proton and deuterontargets were published re
ently [1, 2℄. Together with the older data fromSLAC [3�9℄, CERN [10�14℄ and DESY [15℄ one has quite a lot of data on spinasymmetries. However, the newest data have smaller statisti
al errors andhen
e dominate in �2 �ts. Study of polarised deep inelasti
 s
attering werefor the �rst time performed by SLAC-Yale group [3, 4℄. After the analysisof EMC group results [10℄ whi
h lead to the so 
alled spin 
risis there was(647)



648 S. Tatur, J. Bartelski, M. Kurzelaenormous interest in studying polarised stru
ture fun
tions. It was suggested[16℄ that polarised gluons may be responsible for the little spin 
arried byquarks. Experimental groups have measured spin asymmetries on proton,neutron (3He) and deuteron targets. On the other hand, after 
al
ulationof two loop polarised splitting fun
tions [17℄ several Next to Leading Order(NLO) QCD analysis were performed [18�21℄ (re
ently Ref. [22℄) making�ts to the a
tually existing data and trying to determine polarised partondistributions. Determination of polarised gluon distribution was parti
ularlyinteresting in this 
ontext. The aim of this paper is similar. We wantto perform next to leading order �t to the data taking into a

ount there
ently published data from the new analysis (SLAC E143 and CERN SMCexperiments). We will divide the data into two groups. Many experimentalgroups published data [1, 2℄ sets for the 
lose values of x and di�erent Q2in addition to the �averaged� data where one averages over x and Q2 (theerrors are smaller and Q2 dependen
e is smeared out). In prin
iple whenwe take into a

ount Q2 evolution of polarised and unpolarised fun
tions(in NLO analysis) the �rst group of data points, i.e. non averaged, shouldgive better �t. In most of the �ts to experimental data (ex
ept [22℄) onlyse
ond group of data namely with averaged x and Q2 dependen
e was used.We will make �ts to the both sets of data (the �rst group 
ontains 374points and the se
ond 130 points) and 
ompare them with the �ts withoutQ2 evolution taken into a

ount (in other words assuming that asymmetriesdo not depend on Q2). One should add that many experimental groupshave not su

eeded in �nding Q2 dependen
e for approximately the samevalue of x and di�erent Q2 [9, 13, 14℄. The open question is if we reallysee the Q2 evolution of stru
ture fun
tions from the existing experimentaldata. In our analysis we limit ourselves, as one usually does, to the datawith Q2 � 1 GeV2. As was already mentioned in our earlier papers [23℄ andwas later stressed by other authors [18℄ making a �t to spin asymmetriesand not dire
tly to g1(x;Q2) enables to avoid the problem with higher twist
ontributions whi
h are probably less important in su
h 
ase. Experimentson unpolarised DIS provide information on the unpolarised quark densitiesq(x;Q2) and G(x;Q2) inside the nu
leon. These densities 
an be expressedin term of q�(x;Q2) and G�(x;Q2), i.e. densities of quarks and gluonswith heli
ity along or opposite to the heli
ity of the parent nu
leon. Theunpolarised quark densities are given by the sum of q+, q� and G+ , G�,namely: q = q+ + q�; G = G+ +G� : (1)The polarised DIS experiments give also information about the so 
alledpolarised parton density, the di�eren
e of q+, q� and G+, G�:�q = q+ � q�; �G = G+ �G� : (2)



Determination of Polarised Parton Distributions in the Nu
leon: : : 649We will a
tually try to determine q�(x;Q2) and G�(x;Q2), in otherwords, we will have in some sense a simultaneous �t to unpolarised and po-larised data. In prin
iple the asymptoti
 x behaviour of q+ and q� will betaken from the unpolarised data. We will use �ts of MRS (
alled R2) [24℄taking into a

ount the behaviour at small x of quarks and gluon distri-butions obtained from experiments in Hera. It is of 
ourse very restri
tiveassumption that �q and �G have the same behaviour (when the integralsof �q and �G exist) as q and G. On the other hand the small x behaviourof unpolarised stru
ture fun
tions is determined from the x values of Heramu
h smaller than in the polarised 
ase. We will also 
onsider the integralsover the region measured in the experiments with polarised parti
les withthe hope that in this 
ase the behaviour of q� and G� 
ould be more plau-sible. The values of integrals in the whole region (0 � x � 1) involvingasymptoti
 behaviour taken from the unpolarised stru
ture fun
tions maybe not as reliable as for the measured region. But it is an alternative forusing Regge type behaviour.It is known [18℄ that the behaviour of the quark and gluon distributionsin small x region is extremely important in extrapolation of integrals overwhole 0 � x � 1 range. It 
ould happen that in �q = q+ � q� (whenwe assume that q+, q� and q = q+ + q� have similar x dependen
e) mostsingular x terms 
an
el (that is espe
ially important in 
ase of d valen
equark, sea and gluon where the x behaviour is relatively singular). We willsee how su
h des
ription infers the �ts and 
al
ulated parameters. Withthe less singular distributions for �dv, �M (total sea polarisation) and �G(gluon polarisation) there is no strong dependen
e of 
al
ulated quantitiesin an unmeasured region but the �ts have higher �2. One of the maintasks of 
onsidering NLO evolution in Q2 is the determination of the gluon
ontribution �G. In MS s
heme �G(x;Q2) 
omes in through the higherorder 
orre
tions. In our �ts we obtain �G relatively small 
ontrary tosome expe
tations. In addition when we use the averaged sample of data�G 
ontribution is opposite to that in a set without averaging over x andQ2. In our �ts the averaging over x and Q2 
hanges the sign of the gluon
ontribution with rather small 
hanges in quark region. It means that gluon
ontribution is extremely sensitive and 
annot be reliably determined.Let us start with the formulas for unpolarised quark parton distributionsgiven (at Q2 = 1GeV2) in the �t performed by Martin, Roberts and Stir-ling [24℄. In this �t �nf=4MS = 0:344 GeV and �s(M2Z) = 0:120. We have forthe valen
e quarks:uv(x) = 2:251x�0:39 (1� x)3:54 (1� 0:98px+ 6:51x) ;dv(x) = 0:114x�0:76 (1� x)4:21 (1 + 7:37px+ 29:9x) ; (3)



650 S. Tatur, J. Bartelski, M. Kurzelaand for the antiquarks from the sea (the same distribution is for quarks fromthe sea): 2�u(x) = 0:4M(x) � Æ(x) ;2 �d(x) = 0:4M(x) + Æ(x) ;2�s(x) = 0:2M(x) :In Eq. (4) the singlet 
ontribution M = 2[�u+ �d+ �s℄ is:M(x) = 0:37x�1:15(1� x)8:27(1 + 1:13px+ 14:4x) ; (4)whereas the isove
tor Æ = �d� �u part:Æ(x) = 0:036x�1:15(1� x)8:27(1 + 64:9x) : (5)For the unpolarised gluon distribution we get:G(x) = 14:4x�0:49(1� x)5:51(1� 4:20px+ 6:47x) : (6)We assume, in an analogy to the unpolarised 
ase, that the polarisedquark distributions are of the form: x�(1 � x)�P2(px), where P2(px) isa se
ond order polynomial in px and the asymptoti
 behaviour for x ! 0and x! 1 (i.e. the values of � and �) are the same (ex
ept for �M , see adis
ussion below) as in unpolarised 
ase. Our idea is to split the numeri
al
onstants (
oe�
ients of P2 polynomial) in Eqs. (3), (5), (6) and (7) in twoparts in su
h a manner that the distributions are positive de�ned. Ourexpressions for �q(x) = q+(x) � q�(x) (q(x) = q+(x) + q�(x)) and �G(x)are: �uv(x) = x�0:39(1� x)3:54(a1 + a2px+ a3x) ;�dv(x) = x�0:76(1� x)4:21(b1 + b2px+ b3x);�M(x) = x�0:65(1� x)8:27(
1 + 
2px) ;�Æ(x) = x�0:65(1� x)8:27
3(1 + 64:9x) ;�G(x) = x�0:49(1� x)5:51(d1 + d2px+ d3x) : (7)We will not 
onsider �Æ, the parameter that breaks the isospin SU(2)symmetry of a sea, (we assume�Æ = 0) be
ause one gets that the determina-tion of su
h parameters is not reliable. It is very important what assumptionsone makes about the sea 
ontribution. From the MRS �t for unpolarisedstru
ture fun
tions the natural assumption would be: ��s = ��d=2 = ��u=2.If we add the 
ondition that g8 value (g8 = �u + �d � 2�s should beequal to the value determined from the semileptoni
 hyperon de
ays, �s ispra
ti
ally determined and though also nonstrange sea is determined. For
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omparison we will also 
onsider su
h model. We assume that �s (strangesea) is des
ribed by additional parameters namely�Mi = x�0:65(1� x)8:27(
1i + 
2ipx) ; (8)where i = u; d; s and 
1i and 
2i for u and d are equal. For the strangequarks we have additional independent parameters. Comparing with theexpression (5) we see that in �Mi there is no term behaving like x�1:15 atsmall x (we assume that �Mi and hen
e all sea distributions are integrable)whi
h means that in �Mi 
oe�
ient in front of this term have to be splittedinto equal parts in �M+i and �M�i . On the other hand we have still rela-tively strong singular behaviour of �dv, �M and �G for small x values. For
omparison we will also 
onsider the model in whi
h leading most singularterms are put equal to zero namely b1 = 
1i = d1 = 0, that means that plusand minus 
omponents have the same value for this powers of x that meansthat we investigate the dependen
e of the model on the leading x behaviourof �q and �G (we know from the Ref. [19℄ that su
h dependen
e is strong).In the less singular models the dependen
e of 
al
ulated parameters in theunobserved region (below x � 0:003) is weak. In the earlier papers we 
on-sidered the extrapolation of various 
al
ulated integrals below x = 0:003up to 0 assuming Regge type of behaviour for small x values. As will bedis
ussed later the less singular models give slightly higher �2.In order to get the unknown parameters in the expressions for polarisedquark and gluon distributions (Eq. (8)) we 
al
ulate the spin asymmetriesstarting from initial Q2 = 1 GeV2 for measured values of Q2 and make a�t to the experimental data on spin asymmetries for proton, neutron anddeuteron targets. The asymmetry AN1 (x;Q2) 
an be expressed via the po-larised stru
ture fun
tion gN1 (x;Q2) asAN1 (x;Q2) �= gN1 (x;Q2)FN1 (x;Q2) = gN1 (x;Q2)FN2 (x;Q2) [2x(1 +RN (x;Q2)℄ ; (9)where RN �= (FN2 � 2xFN1 )=2xFN1 whereas FN1 and FN2 are the unpolarisedstru
ture fun
tions. We will take the value of RN from the [25℄. Polarisedstru
ture fun
tion gN1 (x;Q2) in the next to leading order QCD is related tothe polarised quark, antiquark and gluon distributions�q(x;Q2),��q(x;Q2),�G(x;Q2), in the following way:gN1 (x;Q2) = 12Xq e2qn�q(x;Q2) +��q(x;Q2) + �s2� hÆ
q � (�q(x;Q2)+��q(x;Q2)) + 1f Æ
g ��G(x;Q2)io (10)
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onvolution � de�ned by:(C � q)(x;Q2) = 1Zx dzz C�xz �q(z;Q2) : (11)The expli
it form of the appropriate spin dependent Wilson 
oe�
ient inthe MS s
heme 
an be found for example in Ref. [17℄. The NLO expressionsfor the unpolarised (spin averaged) stru
ture fun
tion is similar to the one inEq. (11) with �q(x;Q2)! q(x;Q2) and the unpolarised Wilson 
oe�
ientsare given for example in [26, 27℄.The Q2 evolution of the parton densities is governed by the DGLAPequations [28℄. For 
al
ulating the NLO evolution of the spin dependentparton distributions �q(x;Q2) and �G(x;Q2) and spin averaged q(x;Q2)and G(x;Q2) we will follow the method des
ribed in [18,27℄. We will 
al
u-late Mellin n-th moment of parton distributions �q(x;Q2) and �G(x;Q2)a

ording to �qn(Q2) = 1Z0 dxxn�1�q(x;Q2) (12)and then use NLO solutions in Mellin n-moment spa
e in order to 
al
ulateevolution in Q2 for non-singlet and singlet i.e. of��n(Q2) =Pq[�qn(Q2)+��qn(Q2)℄ and �Gn(Q2).In 
al
ulating evolution of ��n(Q2) and �Gn(Q2) with Q2 we havemixing governed by the anomalous dimension 2x2 matrix. We used expli
itformulae given in [27℄. Having evolved moments one 
an insert them intothe n-th moment of Eq. (11).gn1 (Q2) = 12Xq e2qn�qn(Q2) +��qn(Q2) + �s2� hÆ
nq � (�qn(Q2)+��qn(Q2)) + 1f Æ
ng ��Gn(Q2)io (13)and then numeri
ally Mellin invert the whole expression. In this way we getg1(x;Q2). The same pro
edure is applied taking the appropriate formulasgiving the di�erent Q2 dependen
e and the 
orre
tion 
oe�
ients for theunpolarised stru
ture fun
tions. Having 
al
ulated the asymmetries a

ord-ing to equation (10) for the measured in experiments value of Q2 we 
anmake a �t to a measured asymmetries on proton neutron and deuteron tar-gets. We will take into a

ount for proton 7 points of E80 [3℄ and 16 pointsof E130 [4℄ of SLAC experiments, 10 points of EMC [10℄ and 59 points ofSMC [2℄ from CERN and 82 points of E143 [1℄ from SLAC. For deuteron we
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leon: : : 653have 65 points from SMC [2℄ and 82 points from E143 [1℄ whereas for neu-tron 33 points of E142 [5℄ and 11 points of E154 [8℄ experiments from SLACand 9 points from DESY Hermes experiment [15℄. The last two sets of datafrom E154 and Hermes are taken in order to have more data from neutrontarget and to balan
e huge number of points from proton and deuteron tar-gets. All together we have 374 data points and together with the assumedg8 = 0:579� 0:1 value we have 375 points (174 for proton, 147 for deuteronand 53 for neutron).We get the following values of parameters from the �t to all existing(above mentioned) data for Q2 � 1GeV2 for spin asymmetries:a1 = 0:66 ; a2 = �4:21; a3 = 14:6 ;b1 = �0:02 ; b2 = �0:84 ; b3 = �1:74 ;
1u = 
1d = �0:28 ; 
2u = 
2d = 3:08 ;
1s = �0:42 ; 
2s = �1:15 ; 
3 = 0 (input) ;d1 = 2:201 ; d2 = �22:47 ; d3 = 42:20 : (14)The resulting �2 per degree of freedom is �2=NDF = 308:66375�13 = 0.853.The obtained quark and gluon distributions lead for Q2 =1 GeV2 tothe following integrated quantities: �u = 0:77 (�uv = 0:70, 2��u = 0:07),�d = �0:49 (�dv = �0:56, 2� �d = 0:07), �s = �0:15. These numbers givethe following predi
tions: �� = 0:13 , �M = 0:0, �G = 0:22, � p1 = 0:113,� n1 = �0:062, � d1 = 0:024, gA = �u��d = 1:26.We have relatively small positively polarised sea for up and down quarksand stronger negatively polarised sea for strange quarks. The gluon polar-isation is positive but very small. The value of gA was not assumed as aninput in the �t and 
omes out 
orre
tly.As was already stressed in [18℄, the asymptoti
 behaviour at small x ofour polarised quark distributions is determined by the unpolarised ones andthese do not have the expe
ted theoreti
ally Regge type behaviour or pQCDwhi
h is also used by experimental groups, to extrapolate results to smallvalues of x. Some of the quantities 
hange rapidly for x � 0:003.Now we will present quantities integrated over the region from x=0.003to x=1 (it is pra
ti
ally integration over the region whi
h is 
overed by theexperimental data, ex
ept of non 
ontroversial extrapolation for highest x).The 
orresponding quantities are �u = 0:78 (�uv = 0:67, 2��u = 0:11),�d = �0:42 (�dv = �0:53, 2� �d = 0:11), �s = �0:12, �� = 0:24, �M =0:11, �G = 0:06. We 
an also 
al
ulate � p1 , � n1 and � d1 in the measuredregion for Q2 = 5 GeV2 and 
ompare them with the quantities given by theexperimental groups.We get � p1 = 0:119, � n1 = �0:078 and � d1 = 0:019 in the whole region,whereas in the region between x = 0:003 and x = 0:8 (
overed by the data)



654 S. Tatur, J. Bartelski, M. Kurzelawe have � p1 = 0:125, � n1 = �0:051 and � d1 = 0:034. The experimental groupSMC present [20℄ the following values in the measured region (for Q2 =5GeV2): � p1 = 0:130 � 0:007 ;� n1 = �0:054 � 0:009 ;� d1 = 0:036 � 0:005 : (15)The world average for su
h Q2 is [20℄ for the whole region (0 � x � 1):� p1 = 0:121 � 0:018 ;� n1 = �0:075 � 0:021 ;� d1 = 0:021 � 0:017 : (16)Our results are in good agreement with given experimental values. For
omparison we have also made �ts using formulas of the simple parton model(as in our papers before [23℄) negle
ting evolution of parton densities withQ2. More detailed result of these �ts (integrated densities and so on) willbe given later.In Figs. 1, 2 and 3 we present the 
omparison of our basi
 �t withmeasured asymmetries for proton (1), deuteron (2) and neutron (3) targets.The 
urves are obtained by joining the 
al
ulated values of asymmetries
orresponding to a
tual values of x and Q2 for measured data points. For thesame value of x we have experimental points 
orresponding to di�erent Q2values. We see that distribution of experimental points is mu
h bigger thanthe lengths of verti
al lines measuring the 
hanges of in�uen
e of evolutionin Q2 for di�erent values of Q2 and the same value of x. It seems that withsu
h errors it is di�
ult to see Q2 dependen
e of asymmetries.
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Fig. 1. Plots of proton spin asymmetry predi
ted by our basi
 �t (for experimentalQ2). The data points from di�erent experiments (E143, SMC) with total errorsare also shown.
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Fig. 2. Plots of deuteron spin asymmetry predi
ted by our basi
 �t (for experimen-tal Q2). The data points from di�erent experiments (E143, SMC) with total errorsare also shown.
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Fig. 3. Plots of neutron spin asymmetry predi
ted by our basi
 �t (for experimentalQ2). The data points from di�erent experiments (E142, E154) with total errorsare also shown.For asymmetries the 
urves with Q2 evolution taken into a

ount andevolution 
ompletely negle
ted do not di�er very mu
h so we do not presentthem. We see that in the 
ase of g1 fun
tion for proton (Fig. 4) the dashedline 
orresponding to the �t with no evolution in Q2 taken into a

ount(parton model) follows for small x E143 data (with small errors) but layswithin experimental errors of SMC results. May be it 
ould be 
onsideredas some tenden
y in eviden
e for seeing Q2 dependen
e in the data but
ertainly not a very strong one. In the deuteron and neutron data the e�e
tis even less pronoun
ed.Polarised quark distributions for up and down valen
e quarks as well asnon strange, strange quarks and gluons for Q2 = 1 GeV2 are presented in�gure 5. They are 
ompared with the distributions when Q2 evolution isnot taken into a

ount and with the 
orresponding unpolarised quark andgluon distributions. We see that espe
ially in the 
ase of polarised gluon
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ture fun
tion g1(x;Q2) obtained in our �t (for experimentalvalues of Q2) and 
ompared with data points for proton, deuteron and neutrontargets. The solid 
urves are predi
tions for SMC or E142 experimental points,whereas dot-dashed ones are for E143 or E154 data. The dashed 
urves are pre-di
tions from the �t with no Q2 evolution of 
onsidered stru
ture fun
tions.distribution fun
tion does not resemble the distribution fun
tion for unpo-larised 
ase. This fun
tion is also quite di�erent from the gluon distribution(given in [29℄) used to estimate �G=G in COMPASS experiment plannedat CERN [30℄.Fixing the value of g8 is very important for the �t. When we relax the
ondition for g8 = 0:579, �2 goes a little bit down to the value 308.65. We getthe �t with the parameters not very di�erent from our basi
 �t but with verysmall g8 = 0:03 and bigger �� = 0:27, (�� = 0:37 for 0:003 � x � 1) andpositive �s = 0:08, ��u = ��d = 0:03. It means that �xing the value of g8equal to experimental value (gotten from hyperon �-de
ays data) enfor
esthe negative value of �s between -0.15 and -0.12. The obtained solutionwithout �xing g8 value is somehow dual to our �t, g8 very small and ��relatively large 
omparing with g8 
lose to its experimental value and ��rather small.
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Fig. 5. Polarised quark (x�uv , x�dv), antiquark (x��u, x��s) and gluon distribu-tions (x�G) predi
ted by our basi
 �t at Q2 = 1GeV2 (solid 
urve). For 
om-parison predi
tion for su
h quantities for the �t without Q2 evolution taken intoa

ount (long-dashed 
urves) as well as nonpolarised quark, antiquark and gluondistributions from [24℄ (dashed ones) are also shown.In order to 
he
k how the �t depends on the assumptions made about thesea 
ontribution we have also made �t with��u = ��d = 2��s, the assumptionthat follows dire
tly from MRS unpolarised �t. The �2 value per degree offreedom �2=NDF = 311:50375�11 = 0.856 is a little bit worse. In this 
ase wehave �u = 0:76 (�uv = 0:98, 2��u = �0:21), �d = �0:48 (�dv = �0:26,2� �d = �0:21), �s = �0:11, �� = 0:18, �M = �0:53, �G = 0:28. Hen
e,



658 S. Tatur, J. Bartelski, M. Kurzelawe see that with the di�erent assumption about sea behaviour the overall sea
ontribution 
hanges quite drasti
ally. The quantity �s must be negativein order to get experimental value for g8 and be
ause of our assumption(��u = ��d = 2��s) we obtain relatively big negative values of non strange seafor up and down quarks. We see that the values for sea polarisation dependvery strongly on the taken assumptions (in many papers [18, 19, 29℄ SU(3)symmetri
 sea is assumed that also together with �xing of g8 value givesnegative non strange sea). It means that the sea 
ontribution is not verywell determined. On the other hand �u = �uv+2��u and �d = �dv+2��dpra
ti
ally do not 
hange (however, �uv and �dv also 
hange). Also �Gdoes not 
hange.Looking at the dependen
e of unpolarised quark and gluon densities wesee that the most singular behaviour for small x we have for dv(x), M(x)and G(x). For 
omparison we have investigated the model when in polariseddensities these most singular 
ontributions are absent. In this 
ase �dv,�M and �G are px less singular than in our basi
 �t. For su
h a �t weget �2=NDF =314:63375�9 = 0.864 i.e. only slightly higher than in our basi
 �t.We get in this 
ase: �u = 0:78 (�uv = 0:71, 2��u = 0:07), �d = �0:41(�dv = �0:48, 2� �d = 0:07), �s = �0:10, �� = 0:27, �M = 0:05,�G = �0:40. If we do not modify �G(x;Q2) omitting the most singularterm �G remains positive. In this �t integrated quantities taken over thewhole range of 0 � x � 1 and in the trun
ated one (0:003 � x � 1) di�ervery little. The quantity �G is negative whi
h is opposite to the result of abasi
 �t. So it is possible to get the �t of 
omparable quality to our basi
�t with pra
ti
ally no 
hange of integrated quantities in the region betweenx = 0 and x = 0:003. For Q2=1 GeV2 we have � p1 = 0:121 and � n1 = �0:044(to be 
ompared with � n1 = �0:062) and relatively big �� = 0:27.The obtained results 
an be 
ompared with the �t when instead of 374points for di�erent x and Q2 values we take spin asymmetries for only 130data points with the averaged values for the same x, averaged Q2 and smallererrors. We have then for proton target points obtained at CERN (10 fromEMC, 12 for SMC) and at SLAC (4 from E80, 8 from E130 and 28 for E143).For deuteron we take into a

ount 12 points from SMC and 28 from E143whereas for neutron target data points from SLAC (8 from E142 and 11from E154) and DESY(9 from Hermes). In this �t �rst of all the errors aresmaller than in our basi
 �t and the ratio of number of neutron to numberof deuteron and proton data points are di�erent. It seems that the in�uen
eof neutron points is stronger than in basi
 �t �2=NDF = 99:55131�13 = 0.844 isa little bit better than in our basi
 �t. The integrated values for quark andgluon densities are: �u = 0:80 (�uv = 0:57, 2��u = 0:23), �d = �0:54(�dv = �0:78, 2� �d = 0:23), �s = �0:16, �� = 0:10, �M = 0:31,�G = �0:69 and gA = 1:35. We see that averaging over x and Q2 and
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leon: : : 659di�erent numbers of data points leads to not a very di�erent �t (for example�2 = 101:2 when the parameters of the basi
 �t are used) but the values forintegrated valen
e densities and nonstrage sea 
ontribution are di�erent (�uand �d do not di�er very mu
h and the di�eren
e is smaller for integratedquantities in the region 0:003 � x � 1). Integrated gluon density is negative.The �ts be
ome more similar when in the average �t we �x the gA value,i.e. the 
ondition for valen
e 
ontribution.The fa
t that the averaged and non averaged samples of data pointsresults for valen
e quark densities and sea 
ontributions are di�erent and inthe 
ase of integrated gluon density even sign is di�erent means that thesequantities are not very pre
isely determined in the �ts. After assuming g8value from experiment and �xing �s 
ontribution we 
an determine �u and�d values (the splitting of �q in �qv and 2��q depends on data sample andassumptions about sea 
ontribution). It 
ould be that di�eren
es that 
omeout in 
omparing �ts to the averaged and non averaged data are 
onne
tedwith the fa
t that rather singular polarised parton distributions are ableto pi
k up di�eren
es in two experimental data samples, due to di�erentnumber of neutron to proton and deuteron data points. The �t with lesssingular densities (�dv, ��u, ��d and �G) with �2 a little bit higher 104.87(�2=NDF =104:87131�9 )=0.860) is for averaged data points nearly identi
al to thatfor non averaged one. �G is like in previous 
ase negative: �G = �0:4.As was already mentioned before we have also made for 
omparison �tsnegle
ting evolution of parton densities with Q2 (formulas from the simpleparton model). We get for non averaged data sample �2=NDF = 318:25375�10 )=0.872 (higher than in our basi
 �t, where: �2=NDF = 0.853): �u = 0:68(�uv = 0:46, 2��u = 0:22), �d = �0:41 (�dv = �0:63, 2� �d = 0:22),�s = �0:16, �� = 0:11, �M = 0:27, � p1 = 0:120, � n1 = -0.062. Foraveraged data points we get �2=NDF = 103:79131�10 )= 0.858 (this number shouldbe 
ompared with �2=NDF = 0.844, the 
orresponding quantity from NLO�t) and we have: �u = 0:69 (�uv = 0:40, 2��u = 0:29), �d = �0:42(�dv = �0:72, 2� �d = 0:29), �s = �0:16, �� = 0:11, �M = 0:42. Hen
e,�2 is smaller in the 
ase of averaged sample. We see that also in this 
asethe value �u and �d and �s are pra
ti
ally the same and there are someshifts in valen
e values and non strange sea 
ontribution (the di�eren
es aresmaller in the 0:003 � x � 1 region). Similarly to the 
ase with evolutiontaken into a

ount the �ts are nearly identi
al when we make them with lesssingular �dv, ��u = ��d and �G densities (�2 is in this 
ase higher than inthe basi
 �t for non averaged data sample or for averaged one).It has been pointed out [19℄ that the positivity 
onditions 
ould be re-stri
tive and in�uen
e the 
ontribution of polarised gluons. We have alsomade a �t to experimental data without su
h assumption for polarised par-tons. The �2 value does not 
hanged mu
h �2=NDF = 308:32375�13 = 0.852 and



660 S. Tatur, J. Bartelski, M. Kurzelawe get �u = 0:79 (�uv = 0:35, 2��u = 0:44), �d = �0:50 (�dv = �0:94,2� �d = 0:44), �s = �0:12, �� = 0:17, �M = 0:76, �G = 0:12. Hen
e, sea
ontribution for non strange quarks be
ame big and there are shifts betweenvalen
e and sea 
ontribution. The gluon 
ontribution does not 
hange stay-ing 
lose to zero for non averaged data and small and negative for averageddata. The most important restri
tion is for the valen
e d quark (in the 
asewithout positivity assumption it be
omes big 
lose to �1). Relaxing thepositivity of other quantities does not 
hange the �t. It seems that with-out positivity the values of parton distributions are strongly pushed in thedire
tion of small 
ontribution of valen
e u quark and big (and negative)valen
e d quark. The gluon 
ontribution is not modi�ed very mu
h. Hen
e,we de
ided to use the positivity assumptions in our �t.In summary we have made �ts to two samples of data with averagedx and Q2 values and nonaverged ones (adding averaged neutron data fromE154 and Hermes experiments). To 
he
k the in�uen
e of di�erent modeldependent assumptions we 
onsider �ts without �xing g8 value, with mod-i�ed sea 
ontribution and less singular behaviour for valen
e d quark, sea
ontribution and gluon densities. For 
omparison we have also 
onsidered�ts to the simple parton model negle
ting Q2 dependen
e of parton densi-ties. It seems that splitting of integrated densities �u, �d in valen
e and sea
ontribution is model dependent (�u and �d were more or less the same).The integrated gluon 
ontribution 
omes out relatively small and of di�erentsign in averaged and nonaveraged data sample. The 
omparison of g1 for�ts without evolution and with Q2 evolution of parton densities taken intoa

ount is given. It seems that experimental a

ura
y is still not enough tomake pre
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