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H1 HIGH Q2 RESULTS IN NEUTRAL AND CHARGEDCURRENT e+p AND e�p SCATTERING�Malte EllerbrokPhysikalishes Institut, Universität HeidelbergPhilosophenweg 12, 69120 Heidelberg, Germany(Reeived July 3, 2002)Inlusive neutral and harged urrent ross setions in deep inelastieletron proton sattering at high four momentum transfer Q2 have beenmeasured by the H1 experiment at HERA. The struture funtions F2, xF3and FL are extrated from neutral urrent ross setions. Charged urrentross setions are used to determine the W propagator mass. The valenequark distributions are derived using exlusively H1 data. All results, in-luding those at highest Q2, are found to be in good agreement with theStandard Model.PACS numbers: 13.60.Hb 1. IntrodutionThe preise measurements of the inlusive ross setions in Deep InelastiSattering (DIS) provide tests of both the eletroweak and the QCD setorsof the Standard Model (SM). The interation between the proton p andthe lepton e� is mediated by the exhange of neutral bosons (, Z0) in theNeutral Current (NC) reations or harged bosons (W�) in the ChargedCurrent (CC) reations.The ross setions for e�p sattering presented here are measured in therange of four momentum transfer squared Q2 between 150 and 30000 GeV2and Bjorken x between 0.0013 and 0.65. The e+p (e�p) data were takenin 1999�2000 (1998�1999) at a enter of mass energy of ps� 318 GeV andorrespond to an integrated luminosity of 45.9 (16.4) pb�1. The e+p datahave been ombined with previous H1 measurements [1℄ at ps� 300 GeVproviding a total e+p data sample of 81.5 pb�1. The results are omparedto SM preditions, alulated with parton densities obtained from the H1 97PDF �t [1℄.� Presented at the X International Workshop on Deep Inelasti Sattering (DIS2002)Craow, Poland, 30 April�4 May, 2002.(2879)



2880 M. Ellerbrok2. ResultsThe double di�erential NC ross setion for unpolarized e�p satteringan be deomposed into three struture funtions F2, xF3 and FLd2��NCdx dQ2 = 2��2xQ4 hY+ F2(x;Q2)� Y� xF3(x;Q2)� y2 FL(x;Q2)i ; (2.1)where � is the �ne struture onstant and Y� = 1� (1�y)2 and y is theinelastiity. The proton struture funtion F2(x;Q2), whih in the quarkparton model ontains the harge squared weighted quark momentum dis-tributions, yields the dominant ontribution to the ross setion in a largeregion of the kinemati phase spae. The struture funtion xF3(x;Q2) isrelated to the di�erene between quark and antiquark densities and ontainsthe parity violating part of the NC ross setion. The xF3 ontribution to theross setion depends on the lepton harge and is signi�ant at highest Q2.The longitudinal struture funtion FL(x;Q2) emerges in higher order QCDand is diretly sensitive to the gluon distribution in the proton. It is negli-gible exept at highest y. The measurements of the Q2 dependene of thesingle di�erential NC and CC ross setions d�=dQ2 are shown in Fig. 1.
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4Fig. 1. Measurements of the single di�erential NC (irles) and CC (squares) rosssetions as funtion of Q2 for e�p (solid symbols) and e+p data (open symbols).The SM preditions are given as dashed (NC) and solid urves (CC). Statistialand total errors are given as inner and outer error bars, respetively.At Q2 beyond M2Z , the NC data show a lear e�et of the xF3 ontributionwhih enters with a di�erent sign for e+p and e�p. The double di�erentialNC ross setion measurements are presented in Fig. 2 in the form of theredued ross setion
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NLO QCD FitFig. 2. Measurements of the NC redued ross setions for e�p (solid points) ande+p data (open irles). The SM preditions are given as full (e�p) and dashedlines (e+p). Statistial and total errors are given as inner and outer error bars,respetively. e��NC(x;Q2) = xQ42��2 Y+ d2��NCdx dQ2 : (2.2)The NC measurements are in good agreement with the SM preditions. Theproton struture funtion F2 has been extrated from the redued ross se-tion in the kinemati phase spae where the xF3 and FL ontributions aresmall and an be orreted for [1℄. The results are onsistent for e+p and e�pdata. The struture funtion xF3 is extrated from the di�erene betweenthe e�p and e+p ross setions [2℄ as shown in Fig. 3(a). The measurement
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Fig. 3. (a) Struture funtion xF3 (lower plots) in three bins of Q2, extrated fromthe di�erene of the redued ross setions (upper plots) of e�p and e+p data.(b) The longitudinal struture funtion FL for y=0:75 derived from e+p and e�pdata. For displaying purposes, the e�p results are slightly shifted to the right.reveals diret sensitivity to the valene quark distributions. To get aess tothe longitudinal struture funtion FL, the ross setion measurements wereextended to highest y, i.e. lower energies of the sattered eletron. FL is
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Fig. 4. (a) CC redued ross setions for e�p (solid points) and e+p data (open ir-les). SM preditions are given as full urves, dashed lines represent orrespondingvalene quark ontributions. (b) Valene quark distributions xuv (left) and xdv(right) at highest x, derived using the loal extration method (points) and froma QCD �t to H1 data only (bands). Lines show results from global QCD analysis.



2884 M. Ellerbrokextrated by subtrating the F2 ontribution, whih is extrapolated into thehigh y region using the QCD �t [1℄, from the measured ross setions. Theresults for e�p and e+p data are presented in Fig. 3(b). Both measurementsare onsistent and in agreement with the QCD �t, showing the overall on-sisteny of the parton deomposition of the proton.The CC ross setion for unpolarized e�p sattering is given byd2��CCdx dQ2 = G2F2�x � M2WQ2 +M2W �2 e��CC : (2.3)GF is the Fermi oupling onstant and MW the propagator mass. In leadingorder QCD, the CC redued ross setion e��CC is given by quark momentumdistributions with heliity dependent weightse�+CC = x[(u+ ) + (1� y)2(d+ s)℄ ;e��CC = x[(u+ ) + (1� y)2(d+ s)℄ : (2.4)The measurements of the single di�erential CC ross setions d�=dQ2, shownin Fig. 1, are still statistially limited. The shape of the ross setions issensitive to the propagator mass, whih has been derived from a �t to thee�p data [2℄, MW = 79:9 � 2:2(stat.) � 0:9(syst.) � 2:1(pdf) GeV. TheCC redued ross setions e�CC are presented in Fig. 4(a) and reveal thesensitivity to individual parton densities.All H1 NC and CC e�p ross setion measurements are used to determinethe uv and the dv valene distributions at high x. Fig. 4(b) shows the resultsobtained with the loal extration method [1℄:xqv(x;Q2) = �meas(x;Q2) �xqv(x;Q2)�(x;Q2) �QCD�t :Fig. 4(b) also shows the valene quark distributions obtained from a NLOQCD �t to the H1 data alone. Both methods are onsistent with globalanalysis but not yet ompetitive to global PDF �ts due to limited statistis.3. ConlusionsThe H1 data at high Q2 provide a rih testing ground for both theeletroweak theory and QCD evolution. Presently, the SM preditions arein good agreement with the data. At HERA II, inreased luminosity ande�ets of the polarized lepton beam will improve the preision of suh tests.REFERENCES[1℄ C. Adlo� et al. [H1 Collaboration℄, Eur. Phys. J. C13, 609 (2000).[2℄ C. Adlo� et al. [H1 Collaboration℄, Eur. Phys. J. C19, 269 (2001).


