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MEASUREMENTS OF THE CHARGED CURRENTCROSS SECTIONS WITH THE ZEUS DETECTOR�S.J.L.A. Grijpinkfor the ZEUS Collaboration at HERANIKHEF, P.O. Box 41882, 1009 DB Amsterdam, The Netherlandse-mail: s.grijpink�nikhef.nl(Reeived June 24, 2002)A new measurement of the harged urrent ross setion in e�p sat-tering is presented in the range of Q2 > 200GeV2, using the 1998 and 1999data with an integrated luminosity of 16:4 pb�1. This ross setion is om-pared to the preliminary harged urrent ross setion in e+p satteringusing the 1999 and 2000 data with an integrated luminosity of 61:0 pb�1,and to preditions of the Standard Model using PDFs extrated from �tsto NC data. Finally, the mass of the W boson determined from a �t tod�=dQ2 of the e�p sattering data is presented.PACS numbers: 13.60.Hb 1. IntrodutionDeep Inelasti Sattering (DIS) of leptons on nuleons has been vital inthe development of our understanding of the struture of the nuleon. Inthe Standard Model (SM), Charged Current (CC) DIS is mediated by theexhange of the W boson. In ontrast to Neutral Current (NC), where allquarks and antiquarks �avors ontribute, only up(down)-type quarks anddown(up)-type antiquarks partiipate at leading order in e�(e+) CC DISinterations.The Born level di�erential ross setions for the CC DIS proessese�p ! �eX and e+p ! ��eX with longitudinal unpolarized lepton beamsare given by:� Presented at the X International Workshop on Deep Inelasti Sattering (DIS2002)Craow, Poland, 30 April�4 May, 2002.(2891)



2892 S. Grijpinkd2�CC(e�p)dxdQ2 = G2F2�x � M2WM2W +Q2�2 hx(u+ ) + (1� y)2x( �d+ �s)i ; (1)d2�CC(e+p)dxdQ2 = G2F2�x � M2WM2W +Q2�2 hx(�u+ �) + (1� y)2x(d+ s)i ; (2)where GF is the Fermi onstant, MW the mass of the W boson, x theBjorken saling variable, y = Q2=xs the inelastiity with ps = 2pEeEpthe enter-of-mass energy, with Ee and Ep the eletron and proton beamenergies, respetively, and d; u; s and  ( �d; �u; �s and �) the quark (antiquark)momentum distributions. The ontribution from the third generation quarksin CC DIS at HERA an be negleted.Due to the vetor axial-vetor (V�A) struture of the weak interation,partiles (anti-partiles) are in the ase of the exhange of theW boson for thee+p (e�p) interation suppressed by the fator (1�y)2 where y=1=2(1�os ��)with �� the angle of the sattered neutrino.2. Charged urrent ross setion measurement2.1. Data setsIn 1998 and part of 1999 HERA ollided 27:5GeV eletrons on 920GeVprotons, providing ZEUS with an integrated luminosity of 16:7 pb�1 ata entre-of-mass energy of ps � 318GeV. In 1999 HERA hanged theeletron beam to a positron beam, maintaining the same beam energies,and providing ZEUS with an integrated luminosity of 66:3 pb�1. After ap-plying data quality riteria an integrated luminosity of 16:4 pb�1 (61:0 pb�1)of e�p (e+p) data is used in the analyses presented here.2.2. Event seletionThe signature of CC DIS at HERA is the presene of a large miss-ing transverse momentum, PTmiss, that arises from the energeti �nal-state(anti-)neutrino that esapes detetion. The quantity PTmiss was alulatedfromP 2Tmiss = P 2x + P 2y = �XEi sin �i os�i�2 + �XEi sin �i sin�i�2 ;where the sums run over all ZEUS alorimeter [1℄ energy deposits, and �iand �i are the polar and azimuthal angles of the energy deposits as viewedfrom the interation vertex.



Measurements of the Charged Current Cross Setions with . . . 2893Charged urrent DIS andidates are seleted by requiring a large PTmiss anda reonstruted event vertex onsistent with an ep interation. The eventswere lassi�ed aording to 0, the value of h measured with respet to thenominal interation point, where h, the polar angle of the hadroni system,is de�ned by os h = (P 2Tmiss�Æ2)=(P 2Tmiss+Æ2), and Æ =P(Ei�Ei os �i) =P(E � Pz)i.For events with 0 > 0:4 rad the urrent jet lies in the entral region of thedetetor, and traks in the Central Traking Detetor (CTD) [2℄ an be usedto reonstrut an event vertex. The CC andidates are seleted by requiringPTmiss > 12GeV. For events with 0 < 0:4 rad the harged partiles fromthe hadroni �nal state are often outside the aeptane of the CTD, and thealorimeter timing is used to reonstrut an event vertex. The CC andidatesin the e�p (e+p) data are seleted by requiring PTmiss > 25(14)GeV.The main soures of bakground ome from NC sattering and high-ET photoprodution, where ET, the total transverse energy, is given byET =PEi sin �i. Events other than ep ollisions, suh as beam-gas intera-tions, beam-halo muons or osmi rays an also ause substantial apparentimbalane in the transverse momentum and so onstitute other soures ofbakground. The seletion riteria used in these analyses were imposed toseparate CC events from all bakgrounds, and are detailed in [4℄ and [5℄ forthe e�p and e+p data, respetively.2.3. ResultsThe single di�erential ross setions d�=dQ2, d�=dx and d�=dy for e�pfor Q2 > 200GeV2, extrapolated to the full y range, are shown in Fig. 1.Also the ZEUS NLO QCD �t [6℄, CTEQ5D [7℄ and MRST(99) [8℄ parame-terisations for the PDFs are shown.The single di�erential ross setions d�=dQ2 for e�p and e+p are shownas funtion of Q2 in Fig. 2. The e�p CC ross setion is higher than thee+p ross setion starting with about a fator of two at Q2 = 200GeV2and going up to about an order of magnitude at Q2 > 10000GeV2. Thisdi�erene is mainly due to the higher u quark ontent of the proton w.r.t.the d quark ontent and to the additional suppression, with (1 � y)2 of thed quark distribution in the ase of e+p.The redued double di�erential ross setion, ~� = [(G2F=2�x)(M4W =(M2W+Q2)2)℄�1d2�=dxdQ2 is shown in Fig. 3 for e�p and e+p as funtion of x,for various values of Q2. It is lear that the e�p ross setion is ompletelydominated by the u quark distribution at higher x and Q2, whereas thee+p ross setion is sensitive for the d quark distribution in the proton athigher x.
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Fig. 2. The single-di�erential ross setion d�=dQ2 for the e�p data (solid points) withthe SM expetation evaluated using the CTEQ5D PDFs (solid line) and for the e+p data(solid triangles) with the CTEQ5D PDFs (dashed line).
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2896 S. Grijpink3. Eletroweak analysisEq. 1 shows that the magnitude of the CC DIS ross setion is deter-mined by GF and the PDFs. The fall in the ross setion with inreasingQ2 is dominated by the propagator term M4W =(Q2 + M2W )2. An eletro-weak analysis performed by �tting d�=dQ2 with GF �xed at the PDGvalue of 1:16639�10�5 GeV�1 and MW as free parameter gives MW = 80:3� 2:1(stat:)� 1:2(syst:) � 1:0(PDF)GeV. This measurement, in the spae-like region, is in good agreement with the more preise measurements ofW -boson prodution in the time-like region, and with the previous ZEUSmeasurement of MW for e+p CC DIS at ps = 300GeV [3℄REFERENCES[1℄ M. Derrik et al., Nul. Instrum. Methods A309, 77 (1991); A. Andresen et al.,Nul. Instrum. Methods A309, 101 (1991); A. Caldwell et al., Nul. Instrum.Methods A321, 356 (1992); A. Bernstein et al., Nul. Instrum. Methods A336,23 (1993).[2℄ N. Harnew et al., Nul. Instrum. Methods A279, 290 (1989); B. Foster et al.,Nul. Phys. Pro. Suppl. B 32, 181 (1993); B. Foster et al., Nul. Instrum.Methods A338, 254 (1994).[3℄ ZEUS Collab., J. Breitweg et al., Eur. Phys. J. C12, 411 (2000).[4℄ ZEUS Collab., J. Breitweg et al., Measurement of high-Q2 harged urrentross setions in e�p deep inelasti sattering at HERA, ontributed paper#633 to EPS01, Budapest (2001).[5℄ ZEUS Collab., J. Breitweg et al., Measurement of high-Q2 harged urrentross setions in e+p deep inelasti sattering at HERA, ontributed paper#631 to EPS01, Budapest (2001).[6℄ E. Tassi, these proeedings.[7℄ CTEQ Collab., H.L. Lai et al., Eur. Phys. J. C12, 375 (2000).[8℄ A.D. Martin et al., Nul. Phys. Pro. Suppl. B 79, 105 (1999). Contib. to7th Int. Workshop on Deep Inelasti Sattering and QCD (DIS99), Zeuthen,Germany, April 1999.


