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6 NNLO ANALYSIS OF UNPOLARIZED DIS STRUCTUREFUNCTIONSJ. BL�UMLEIN, H. B�OTTCHERDESY Platanenallee 6, 15738 Zeuthen, GermanyA. GUFFANTIShool of Physis, University of Edinburgh King's Buildings, May�eld Road,Edinburgh EH9 3JZ, United KingdomWe present the results of a NNLO QCD analysis of the World data on unpolarizedDIS Non-Singlet Struture funtions.
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1. IntrodutionThe inreasing auray of DIS experiments will further redue the experi-mental errors on the determination of the strong oupling onstant allingfor an improvement on the theoretial errors, whih are by now the dom-inant ones. One way to ahieve it is to inlude NNLO QCD e�ets in theanalysis.Our goal is to perform a NNLO QCD analysis of World data on unpo-larized DIS struture funtions to determine �s with an auray of O(2%)along with a parametrization of the parton distribution funtions with fullyorrelated errors. As a �rst step in this diretion we onentrate on the non-singlet (NS) setor.We presented the �rst results of our analysis in1. Here we give an updateof the main results and refer the interested reader to2 for all the details.2. Theoretial FrameworkWe arried out our analysis in Mellin�N spae3, where the non-singlet partof the eletromagneti DIS struture funtion F2(N;Q2) is written in termsof the non-singlet quark ombinations q�;v(N;Q2) and the orrespondingWilson oeÆients C(k)2 (N ) asF�;v2 (N;Q2) = f1 + as(Q2)C(1)2 (N ) + a2s(Q2)C(2)2 (N )gq�;v(N;Q2) ; (1)1



2with as(Q2) � �s(Q2)=4�, the normalised oupling onstant.In the region x > 0:3 we adopt the quark valene dominane hypothesisunder whih the proton and deuteron struture funtions are given by thefollowing quark distribution ombinationsF p2 = 49xuv + 19xdv ; F d2 = 518x(uv + dv) : (2)For x < 0:3 we analyse the NS ombinationFNS2 � 2(F p2 � F d2 ) = 13x(uv � dv)� 23x(d� u) : (3)The valene parton distribution funtions are parametrized at the ref-erene sale Q20 = 4 GeV2 with the funtional formxuv(Q20; x) = Auxau(1� x)bu(1 + �upx+ ux) (4)and xdv(Q20; x) = Adxad(1� x)bd(1 + �dpx+ dx) ; (5)where the normalization onstants Au and Ad are not free parameters of the�t but are determined to satisfy the valene quark ounting: R 10 uv(x)dx = 2and R 10 dv(x)dx = 1.The remaining non-singlet parton density, (d � u), is not onstrainedby the eletomagneti struture funtion data and we adopted the formgiven in4, whih provides a good desription of the Drell-Yan dimuon pro-dution data from the E866 experiment. The heavy avor orretions wereaounted for as desribed in5.3. DataThe results we present are based on 551 data points for the struture fun-tion F2(x;Q2) measured on proton and deuteron targets. The experimentsontributing to the statistis are: BCDMS6, SLAC7, NMC8, H19 andZEUS10.The BCDMS data were realulated replaing RQCD with R199811. Alldeuteron data were orreted for Fermi motion and o�-shell e�ets12.We used the measured struture funtions F p2 and F d2 in the regionx > 0:3 whih is expeted to valene dominated, while in the region x < 0:3we onstrut the non-singlet struture funtion FNS2 � 2(F p2 � F d2 ) fromproton and deuteron data measured at the same x and Q2.We imposed di�erent uts on the data. Only data points with Q2 > 4GeV2 were inluded in the analysis and a ut on the hadroni mass of



3W 2 > 12:5 GeV2 was imposed in order to redue higher twist e�ets onthe determination of �QCD and the PDF parameters. The latter ut wasthen relaxed in the extration of higher twist e�ets. Moreover we imposedadditional uts on BCDMS (y� > 0:3) and NMC (Q2 > 8 GeV2) data inorder to exlude regions with potentially signi�ant orrelated systematierrors.In the �tting proedure we allowed for a relative normalization shiftbetween the di�erent data sets within the systemati unertainties quotedby the single experiments. These normalization shifts were �tted one andthen kept �xed.4. ResultsThe results we obtain for the �t parameters are olleted in Table 1. Wenote that the �t doesn't onstrain the �i and i parameters, whih havetherefore been kept �xed after the �rst minimization and their value isquoted without errors.The remaining parameters to be determined in the �t are the low- andhigh-x ones (ai and bi) alongside with �QCD. From the value for �(4)QCDTable 1. Parameters values deter-mined in the NNLO QCD �t.uv a 0.291 � 0.008b 4.013 � 0.037� 6.227 35.629dv a 0.488 � 0.033b 5.878 � 0.239� -3.639 16.445�(4)QCD, MeV 226 � 25�2=ndf 472/546 = 0.86obtained in the �t we extrat the following value for the strong ouplingonstant �s(M2Z) = 0:1134 +0:0019�0:0021 (expt) : (6)We note that this value is in agreement within the errors with results ob-tained from other NNLO QCD analyses13;14 and with the the world aver-age 0:1182� 0:002715 within 2�.In Figure 1 we ompare the parton distribution funtions xuv(x) and



4xdv(x) at the referene sale Q20 = 4 GeV2 as extrated from our �t withthe results obtained in other NNLO QCD �ts.
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