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A NEW EVALUATION OF POLARIZED PARTONDENSITIES IN THE NUCLEON� ��Elliot LeaderImperial College, University of LondonLondon WC1E 7HX, EnglandAleksander V. SidorovBogoliubov Theoreti
al Laboratory, Joint Institute for Nu
lear Resear
h141980 Dubna, Russiaand D.B. StamenovInstitute for Nu
lear Resear
h and Nu
lear EnergySo�a 1784, Bulgaria(Re
eived June 27, 2002)We present a new Next-to-Leading Order (NLO) QCD analysis of theworld data on in
lusive polarized deep inelasti
 s
attering. A new set ofpolarized parton densities is extra
ted from the data and the sensitivity ofthe results to the newly in
orporated SLAC/E155 proton data is dis
ussed.PACS numbers: 12.38.Aw, 12.38.Bx, 13.88.+e1. Introdu
tionIn this talk we present an updated version of our NLO polarized PartonDensities (PD) determined from the world data [1, 2℄ on in
lusive polarizedDIS. Comparing to our previous analysis [3℄:(i) For the axial 
harges a3 and a8 their updated values are used:a3 = gA = F +D = 1:2670 � 0:0035 ;a8 = 3F �D = 0:585 � 0:025 : (1)� Presented at the X International Workshop on Deep Inelasti
 S
attering (DIS2002)Cra
ow, Poland, 30 April�4 May, 2002.�� This resear
h was supported by the UK Royal So
iety and the JINR-Bulgaria Col-laborative Grants, by the RFBR (No 00-02-16696), INTAS 2000 (No 587) and by theBulgarian National S
ien
e Foundation under Contra
t Ph-1010.(3695)



3696 E. Leader, A.V. Sidorov, D.B. Stamenov(ii) In our Ansatz for the input polarized PD�fi(x;Q20) = Ai x�i fMRSTi (x;Q20) (2)we now utilize the MRST'99 set [4℄ of unpolarized parton densitiesfi(x;Q20) instead of the MRST'98 one. In (2) Ai; �i are free parameters(6 parameters in our �t after using the sum rules (1) for the quarkpolarizations).(iii) The re
ent SLAC/E155p data [2℄ are in
orporated in the analysis.2. Method of analysisThe spin-dependent stru
ture fun
tion of interest, gN1 (x;Q2), is a linear
ombination of the asymmetries ANk and AN? (or the related virtual photon-nu
leon asymmetries AN1;2) measured with the target polarized longitudinallyor perpendi
ular to the lepton beam, respe
tively. Negle
ting as usual thesub-dominant 
ontributions, AN1 (x;Q2) 
an be expressed via the polarizedstru
ture fun
tion gN1 (x;Q2) asAN1 (x;Q2) �= (1 + 
2) gN1 (x;Q2)FN1 (x;Q2) ; N = p; n; d ; (3)where FN1 is the unpolarized stru
ture fun
tion and 
2 is a kinemati
fa
tor.All details of our approa
h to the �t of the data are given in [5℄. Here wewould like to emphasize that a

ording to this approa
h the NLO QCDpredi
tions have been 
onfronted with the data on the spin asymmetryAN1 (x;Q2), rather than on the gN1 (x;Q2). The 
hoi
e of AN1 appears tominimize the higher twist (HT) 
ontributions to gN1 whi
h are expe
ted topartly 
an
el with those of FN1 in the ratio (3), allowing use of data atlower Q2 (in polarized DIS most of the small x experimental data pointsare at low Q2). Indeed, we have found [6℄ that if for g1 and F1 Leading-Twist (LT) QCD expressions are used, the higher twist 
orre
tions h(x) toA1(x;Q2) = A1(x;Q2)LT + h(x)=Q2 are negligible and 
onsistent with zero(see Fig. 1). On the other hand, it was shown [7℄ that if F2 and R (F1 in(3) 
an be expressed via usually measured F2 and R) are taken from ex-periment (as has been done in some of the analyses) the HT 
orre
tions toA1 are sizeable and important. So, in order to extra
t the polarized partondensities from g1 data the HT 
ontribution to g1 (unknown at present) hasto be in
luded in the data �t. Note that a QCD �t to the g1 data, keepingin g1(x;Q2)QCD only the leading-twist expression, leads to some �e�e
tive�,parton densities whi
h involve in themselves the HT e�e
ts and, therefore,
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leon 3697are not quite 
orre
t. These results suggest that in order to determine po-larized parton densities less sensitive to higher twist e�e
ts, it is preferableat present to analyze A1 data dire
tly using for g1 and F1 their leading twistexpressions.
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Fig. 1. Higher twist 
ontribution hN(x) to the spin asymmetry AN1 (x;Q2) extra
tedfrom the data.What we 
an dedu
e from in
lusive DIS in the absen
e of 
harged 
urrentneutrino data is the sum of the polarized quark and anti-quark densities(�u+��u)(x;Q2) ; (�d+��d)(x;Q2) ; (�s+��s)(x;Q2) (4)and the polarized gluon density �G(x;Q2). The non-strange polarized sea-quark densities ��u(x;Q2) and ��d(x;Q2), as well as the valen
e quark den-sities �uv(x;Q2) and �dv(x;Q2):�uv � �u���u; �dv � �d���d (5)
annot be determined without additional assumptions about the �avourde
omposition of the sea. Nonetheless (be
ause of the universality of the



3698 E. Leader, A.V. Sidorov, D.B. Stamenovparton densities) they are of interest for predi
ting the behaviour of otherpro
esses, like polarized pp rea
tions, et
. That is why, we extra
t from thedata not only the quark densities (4) and �G(x;Q2), but also the valen
eparts �uv(x;Q2), �dv(x;Q2) and anti-quark densities using the assumptionon the �avour symmetri
 sea: �usea = ��u = �dsea = ��d = �s = ��s:3. ResultsThe results of analysis [8℄ are presented in both the JET [9℄ and MS fa
-torization s
hemes. A remarkable property of the JET [and Adler�Bardeen(AB)℄ s
hemes is that the singlet ��(Q2), as well as the strange sea polar-ization �s(Q2), are Q2 independent quantities. Then, in these s
hemes it ismeaningful to dire
tly interpret �� as the 
ontribution of the quark spinsto the nu
leon spin and to 
ompare its value obtained from DIS region withthe predi
tions of the di�erent (
onstituent, 
hiral, et
.) quark models atlow Q2. It is important to mention that the di�eren
e between the values ofthe strange sea polarization, obtained in the MS and JET s
hemes 
ould belarge due to the axial anomaly. To illustrate how large it 
an be, we presentthe values of (�s + ��s) at Q2 = 1 GeV2 obtained in our analysis of theworld DIS data in the MS and JET s
hemes (�G = 0:68):(�s+��s)MS = �0:13� 0:04; (�s+��s)JET = �0:07� 0:02: (6)Note that if �G is larger than 0.68, (�s+��s)JET 
ould vanish in agree-ment with what is intuitively expe
ted in quark models at low-Q2 region(Q2 � 0). As in our previous analysis a very good des
ription of the worlddata on AN1 and gN1 is a
hieved (for the best �t �2 = 155:9 for 179 DOF).The new theoreti
al 
urves for A1 and g1 
orresponding to the best �t pra
ti-
ally 
oin
ide with the old ones. The agreement with the SLAC/E155p datais also very good. This is illustrated in Fig. 2. The extra
ted NLO(JET)polarized parton densities at Q2 = 1 GeV2 are shown in Fig. 3. The newparton densities are found to be within the error bands of the old ones. The
hanges of the 
entral values of the parton polarizations (the �rst momentsof the polarized parton densities) are negligible and within the errors ofthe quantities. Note that for the 
entral value of the axial 
harge a0(Q2)(equal to �� (Q2)MS inMS s
heme) we obtain now somewhat smaller value:a0(1 GeV2) = 0:21� 0:10 than the old one: a0 = 0:26� 0:10. For the gluonpolarization �G 
orresponding to the best NLO(JET) �t we have found�G = 0:68 � 0:32 at Q2 = 1 GeV2. However, if one takes into a

ountthe sensitivity of �G to variation of the non-singlet axial 
harge a8 from itsSU(3) symmetri
 value of 3F � D, the positive values of �G 
ould lie inthe wider range [0, 1.5℄ [10℄. A negative �G is still not ex
luded from thepresent DIS in
lusive data.
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Fig. 2. Comparison of our NLO(JET) result for Ap1 with SLAC/E155p experimentaldata. Error bars represent the total errors. The predi
tions for Ap1 (dot 
urves)from our old analysis [3℄ are also shown.
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lusionWhat follows from our analysis is that the limited kinemati
 range andthe pre
ision of the present generation of in
lusive DIS experiments areenough to determine with a good a

ura
y only the polarized parton den-sities (�u + ��u)(x;Q2) and (�d + ��d)(x;Q2). The polarized strange seadensity (�s+��s)(x;Q2) as well as the polarized gluon density �G(x;Q2)are still weakly 
onstrained, espe
ially �G. The non-strange polarized sea-quark densities ��u and ��d 
annot be determined, in prin
iple, from thein
lusive DIS experiments alone without additional assumptions. The fur-ther study of �avour de
omposition of the sea as well as a more a

uratedetermination of the gluon polarization are important next steps in our un-derstanding of the partoni
 stru
ture of the nu
leon and this will be donein the forth
oming and future polarized lepton-hadron and hadron�hadronexperiments. REFERENCES[1℄ J. Ashman et al. (EMC Coll.), Phys. Lett. B206, 364 (1988); Nu
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