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Abstra
tMeasurements of the 
ross se
tions for 
harged 
urrent deep inelasti
 s
atter-ing in e�p 
ollisions with longitudinally polarised ele
tron beams are presented.The measurements are based on a data sample with an integrated luminosity of175 pb�1 
olle
ted with the ZEUS dete
tor at HERA at a 
entre-of-mass energy of318 GeV. The total 
ross se
tion is given for positively and negatively polarisedele
tron beams. The di�erential 
ross-se
tions d�=dQ2, d�=dx and d�=dy arepresented for Q2 > 200 GeV2. The double-di�erential 
ross-se
tion d2�=dxdQ2 ispresented in the kinemati
 range 280 < Q2 < 30 000 GeV2 and 0:015 < x < 0:65.The measured 
ross se
tions are 
ompared with the predi
tions of the StandardModel.
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1 Introdu
tionDeep inelasti
 s
attering (DIS) of leptons o� nu
leons has proved to be a key pro
ess inthe understanding of the stru
ture of the proton and testing of the Standard Model (SM).Neutral 
urrent (NC) DIS is mediated by photons and Z bosons and is sensitive to allquark 
avours. However, at leading order only up-type quarks and down-type antiquarks
ontribute to e�p 
harged 
urrent (CC) DIS. Thus this pro
ess is a powerful probe of
avour-spe
i�
 parton distribution fun
tions (PDFs). Due to the 
hiral nature of theweak intera
tion, the SM predi
ts a linear dependen
e of the CC 
ross se
tion on thedegree of longitudinal polarisation of the ele
tron beam. The 
ross se
tion is expe
ted tobe zero for a right-handed ele
tron beam.The HERA ep 
ollider allowed the exploration of CC DIS [1{12℄ up to mu
h higherQ2 than previously possible in �xed-target experiments [13{16℄. This paper presentsmeasurements of the 
ross se
tions for e�p CC DIS with longitudinally polarised ele
tronbeams. The measured 
ross se
tions are 
ompared to SM predi
tions and previous ZEUSmeasurements of e+p CC DIS with longitudinally polarised positron beams [17℄. Similarresults in e+p CC DIS have been published by the H1 Collaboration [18℄.2 Kinemati
 variables and 
ross se
tionsDeep inelasti
 lepton-proton s
attering 
an be des
ribed in terms of the kinemati
 vari-ables x, y and Q2. The variable Q2 is de�ned as Q2 = �q2 = �(k � k0)2 where k andk0 are the four-momenta of the in
oming and s
attered lepton, respe
tively. Bjorken x isde�ned by x = Q2=2P � q where P is the four-momentum of the in
oming proton. Thevariable y is de�ned by y = P �q=P �k. The variables x, y and Q2 are related by Q2 = sxy,where s = 4EeEp is the square of the lepton-proton 
entre-of-mass energy (negle
ting themasses of the in
oming parti
les) and Ee and Ep are the energies of the in
oming ele
tronand proton, respe
tively.The longitudinal polarisation of the ele
tron beam, Pe, is de�ned asPe = NR �NLNR + NL ;where NR and NL are the numbers of right- and left-handed ele
trons in the beam. Theele
troweak Born-level 
ross se
tion for the CC rea
tion, e�p! �eX, with longitudinallypolarised ele
tron beams, 
an be expressed as [19℄d2�CC(e�p)dxdQ2 = (1�Pe) G2F4�x� M2WM2W + Q2�2�Y+FCC2 (x;Q2)+Y�xFCC3 (x;Q2)�y2FL(x;Q2)�;1



where GF is the Fermi 
onstant, MW is the mass of the W boson and Y� = 1� (1� y)2.The longitudinal stru
ture fun
tion gives a negligible 
ontribution to the 
ross se
tion,ex
ept at values of y 
lose to 1. Within the framework of the quark-parton model, thestru
ture fun
tions FCC2 and xFCC3 for e�p 
ollisions 
an be written in terms of sums anddi�eren
es of quark and anti-quark PDFs as follows:FCC2 = x[u(x;Q2) + 
(x;Q2) + �d(x;Q2) + �s(x;Q2)℄;xFCC3 = x[u(x;Q2) + 
(x;Q2)� �d(x;Q2)� �s(x;Q2)℄;where, for example, the PDF u(x;Q2) gives the number density of up quarks withmomentum-fra
tion x at a given Q2. Sin
e the top-quark mass is large and the o�-diagonalelements of the CKM matrix are small [20℄, the 
ontribution from third-generation quarksmay be ignored [21℄.3 Experimental apparatusA detailed des
ription of the ZEUS dete
tor 
an be found elsewhere [22℄. A brief outlineof the 
omponents most relevant for this analysis is given below.Charged parti
les were tra
ked in the 
entral tra
king dete
tor (CTD) [23℄, whi
h operatedin a magneti
 �eld of 1:43 T provided by a thin super
ondu
ting solenoid. The CTD
onsisted of 72 
ylindri
al drift 
hamber layers, organised in nine superlayers 
overingthe polar-angle1 region 15Æ < � < 164Æ. A sili
on mi
rovertex dete
tor (MVD) [24℄ wasinstalled between the beampipe and the inner radius of the CTD. The MVD was organisedinto a barrel with three 
ylindri
al layers and a forward se
tion with four planar layersperpendi
ular to the HERA beam dire
tion. Charged-parti
le tra
ks were re
onstru
tedusing information from the CTD and MVD.The high-resolution uranium{s
intillator 
alorimeter (CAL) [25℄ 
onsisted of three parts:the forward (FCAL), the barrel (BCAL) and the rear (RCAL) 
alorimeter, 
overing 99.7%of the solid angle around the nominal intera
tion point. Ea
h part was subdivided trans-versely into towers and longitudinally into one ele
tromagneti
 se
tion (EMC) and eitherone (in RCAL) or two (in BCAL and FCAL) hadroni
 se
tions (HAC). The smallestsubdivision of the 
alorimeter was 
alled a 
ell. The CAL relative energy resolutions,as measured under test-beam 
onditions, were �(E)=E = 0:18=pE for ele
trons and1 The ZEUS 
oordinate system is a right-handed Cartesian system, with the Z axis pointing in theproton beam dire
tion, referred to as the \forward dire
tion", and the X axis pointing left towardsthe 
entre of HERA. The polar angle, �, is measured with respe
t to the proton beam dire
tion. The
oordinate origin is at the nominal intera
tion point.2



�(E)=E = 0:35=pE for hadrons, with E in GeV. The timing resolution of the CAL wasbetter than 1 ns for energy deposits ex
eeding 4.5 GeV.An iron stru
ture that surrounded the CAL was instrumented as a ba
king 
alorimeter(BAC) [26℄ to measure energy leakage from the CAL. Muon 
hambers in the forward,barrel and rear [27℄ regions were used in this analysis to veto ba
kground events indu
edby 
osmi
-ray or beam-halo muons.The luminosity was measured using the Bethe-Heitler rea
tion ep ! e
p with the lumi-nosity dete
tor whi
h 
onsisted of two independent systems, a photon 
alorimeter and amagneti
 spe
rometer.The lepton beam in HERA be
ame naturally transversely polarised through the Sokolov-Ternov e�e
t [28, 29℄. The 
hara
teristi
 build-up time for the HERA a

elerator wasapproximately 40 minutes. Spin rotators on either side of the ZEUS dete
tor 
hangedthe transverse polarisation of the beam into longitudinal polarisation and ba
k again.The ele
tron beam polarisation was measured using two independent polarimeters, thetransverse polarimeter (TPOL) [30℄ and the longitudinal polarimeter (LPOL) [31℄. Bothdevi
es exploited the spin-dependent 
ross se
tion for Compton s
attering of 
ir
ularlypolarised photons o� ele
trons to measure the beam polarisation. The luminosity andpolarisation measurements were made over times that were mu
h shorter than the polar-isation build-up time.The measurements are based on data samples 
olle
ted with the ZEUS dete
tor from 2004to 2006 when HERA 
ollided protons of energy 920 GeV with ele
trons of energy 27:5 GeV,yielding 
ollisions at a 
entre-of-mass energy of 318 GeV. The integrated luminosities ofthe data samples were 104 pb�1 and 71 pb�1 at mean luminosity weighted polarisationsof �0:27 and +0:30, respe
tively. Figure 1 shows the luminosity 
olle
ted as a fun
tionof the longitudinal polarisation of the ele
tron beam.4 Monte Carlo simulationMonte Carlo (MC) simulations were used to determine the eÆ
ien
y for sele
ting eventsand the a

ura
y of kinemati
 re
onstru
tion, to estimate the ba
kground rates from eppro
esses other than CC DIS and to extra
t 
ross se
tions for the full kinemati
 region.A suÆ
ient number of events was generated to ensure that the statisti
al un
ertaintiesarising from the MC simulation were negligible 
ompared to those of the data. The MCsamples were normalised to the total integrated luminosity of the data.Charged 
urrent DIS events, in
luding ele
troweak radiative e�e
ts, were simulated us-ing the hera
les 4.6.3 [32℄ program with the djangoh 1.3 [33℄ interfa
e to the MC3



generators that provide the hadronisation. Initial-state radiation, vertex and propagator
orre
tions and two-boson ex
hange are in
luded in hera
les. The parameters of theSM were set to the PDG [20℄ values. The events were generated using the CTEQ5D [34℄PDFs. The 
olour-dipole model of ariadne 4.10 [35℄ was used to simulate O(�S) plusleading-logarithmi
 
orre
tions to the result of the quark-parton model. This programuses the Lund string model of jetset 7.4 [36℄ for the hadronisation. A set of NC DISevents generated with djangoh was used to estimate the NC 
ontamination in the CCsample. Photoprodu
tion ba
kground was estimated using events simulated with herwig5.9 [37℄. The ba
kground from W produ
tion was estimated using the epve
 1.0 [38℄ gen-erator, and the ba
kground from produ
tion of 
harged-lepton pairs was generated withthe grape 1.1 [39℄ program.The vertex distribution in data is a 
ru
ial input to the MC simulation for the 
orre
tevaluation of the event-sele
tion eÆ
ien
y. Therefore, the Z-vertex distribution used inthe MC simulation was determined from a sample of NC DIS events in whi
h the event-sele
tion eÆ
ien
y was independent of Z.The ZEUS dete
tor response was simulated with a program based on geant 3.21 [40℄.The simulated events were subje
ted to the same trigger requirements as the data, andpro
essed by the same re
onstru
tion programs.5 Re
onstru
tion of kinemati
 variablesThe prin
ipal signature of CC DIS at HERA is large missing transverse momentum,PT;miss, arising from the energeti
 �nal-state neutrino whi
h es
apes dete
tion. PT;miss isrelated to the total hadroni
 momentum, PT , by P 2T;miss = (��!P T )2, where(�!P T )2 =  Xi Ei sin �i 
os�i!2 + Xi Ei sin �i sin�i!2 :The sums run over all CAL energy deposits, Ei and �i and �i are the polar and azimuthalangles. The 
alorimeter energy deposits are 
lustered 
ell energies 
orre
ted for energy lossin ina
tive material and re
onstru
tion de�
ien
ies [41℄. The polar angle of the hadroni
system, 
h, is de�ned by 
os 
h = ((�!P T )2 � Æ2)=((�!P T )2 + Æ2);where Æ = Pi Ei(1 � 
os �i) = Pi (E � PZ)i. In the naive quark-parton model, 
h isthe angle of the s
attered quark. Finally, the total transverse energy, ET , is given byET = Pi Ei sin �i. 4



The ratio of the parallel, VP , and anti-parallel, VAP , 
omponents of the hadroni
 transversemomentum 
an be used to distinguish CC DIS from photoprodu
tion events. Thesevariables are de�ned asVP = Xi �!P T;i � �!n PT for �!P T;i � �!n PT > 0;VAP = �Xi �!P T;i � �!n PT for �!P T;i � �!n PT < 0;where the sums are performed over all 
alorimeter 
ells and �!n PT = �!P T=PT .The kinemati
 variables were re
onstru
ted using the Ja
quet-Blondel method [42℄. Theestimators of y, Q2 and x are: yJB = Æ=(2Ee), Q2JB = P 2T=(1�yJB), and xJB = Q2JB=(syJB).The resolution in Q2 is about 20%. The resolution in x improves from about 20% atx = 0:01 to about 5% at x = 0:5. The resolution in y ranges from about 14% at y = 0:05to about 8% at y = 0:83.6 Event sele
tionCharged 
urrent DIS 
andidates were sele
ted by requiring a large PT;miss. The mainsour
es of ba
kground 
ame from NC DIS and high-ET photoprodu
tion in whi
h the�nite energy resolution of the CAL or energy that es
apes dete
tion 
an lead to signi�
antmeasured missing transverse momentum. Non-ep events su
h as beam-gas intera
tions,beam-halo muons or 
osmi
 rays 
an also 
ause substantial imbalan
e in the measuredtransverse momentum and 
onstitute additional sour
es of ba
kground. The sele
tion
riteria des
ribed below were imposed to separate CC events from all ba
kgrounds.6.1 Trigger sele
tionZEUS had a three-level trigger system [22,43,44℄. At the �rst level, only 
oarse 
alorimeterand tra
king information was available. Events were sele
ted using 
riteria based on theenergy, transverse energy and missing transverse momentum measured in the 
alorimeter.Generally, events were triggered with low thresholds on these quantities if a 
oin
iden
ewith CTD tra
ks from the event vertex o

urred, while higher thresholds were requiredfor events with no CTD tra
ks.At the se
ond level, timing information from the 
alorimeter was used to reje
t eventsin
onsistent with the bun
h-
rossing time. In addition, the topology of the CAL energydeposits was used to reje
t ba
kground events. In parti
ular, a tighter 
ut was made5



on missing transverse momentum, sin
e the resolution in this variable was better at these
ond level than at the �rst level.At the third level, full tra
k re
onstru
tion and vertex �nding were performed and usedto reje
t 
andidate events with a vertex in
onsistent with an ep intera
tion. Cuts wereapplied to 
alorimeter quantities and re
onstru
ted tra
ks to further redu
e beam-gas
ontamination.6.2 O�ine sele
tionWhen 
h is large, 
harged-parti
le tra
ks 
an be used to re
onstru
t the event vertex,strongly suppressing non-ep ba
kgrounds. For CC events with small 
h, the 
harged par-ti
les of the hadroni
 �nal state are often outside the a

eptan
e of the tra
king dete
tors.Su
h events populate the high-x region of the kinemati
 plane. The events were 
lassi�eda

ording to 
0, the value of 
h measured with respe
t to the nominal intera
tion point.For events with large 
0 the kinemati
 quantities were re
al
ulated using the Z-
oordinateof the event vertex (Zvtx) determined from 
harged-parti
le tra
ks.In events with 
0 > 0:4 rad a re
onstru
ted vertex was required. Additional requirementsfor event sele
tion are given below.� sele
tion of CC events:{ jZvtxj < 50 
m;{ PT;miss > 12 GeV;� reje
tion of beam-gas events:{ P 0T;miss > 10 GeV and P 00T;miss > 8 GeV where P 0T;miss is the missing transversemomentum 
al
ulated ex
luding the ring of FCAL towers 
losest to the beampipe and P 00T;miss is the 
orresponding quantity 
al
ulated ex
luding the two ringsof FCAL towers 
losest to the beam pipe. These requirements strongly suppressbeam-gas events while maintaining high eÆ
ien
y for CC events;{ tra
ks asso
iated with the event vertex with transverse momentum in ex
ess of0:2 GeV and a polar angle in the range 15Æ to 164Æ were de�ned as \good" tra
ks.In order to remove beam-gas ba
kground, at least one su
h tra
k was required anda 
ut was also applied in two dimensions on the number of good tra
ks versus thetotal number of tra
ks. This 
ut was NGoodTrks > 0:3_(NTrks � 20);� reje
tion of photoprodu
tion:{ VAP=VP < 0:4 was required for events with PT;miss < 30 GeV. For events withPT;miss < 20 GeV this 
ut was tightened to VAP=VP < 0:23. This sele
ted eventswith a 
ollimated energy 
ow, as expe
ted from a single s
attered quark;6



{ for 
harged 
urrent events, there is a 
orrelation between the dire
tion of the PT;missve
tor 
al
ulated using tra
ks and that obtained using the CAL. The di�eren
e be-tween these quantities was required to be less than 0.5 radians for PT;miss < 45 GeV.As less ba
kground is expe
ted for high PT;miss this requirement was loosened toless than 1.0 radian for PT;miss � 45 GeV;� reje
tion of NC DIS: NC DIS events in whi
h the energies of the s
attered ele
tronor the jet are poorly measured 
an have a 
onsiderable apparent missing transversemomentum. To identify su
h events, a sear
h for 
andidate ele
trons was made usingisolated ele
tromagneti
 
lusters in the CAL [45℄ for events with PT;miss < 30 GeV.Candidate ele
tron 
lusters within the tra
king a

eptan
e were required to have anenergy above 4 GeV and a mat
hing tra
k. Clusters with � > 164Æ were requiredto have a transverse momentum ex
eeding 2 GeV. Events with a 
andidate ele
tronsatisfying the above 
riteria and Æ > 30 GeV were reje
ted, sin
e for fully 
ontainedNC events, Æ peaks at 2Ee = 55 GeV;� reje
tion of non-ep ba
kground: muon-�nding algorithms based on CAL energy de-posits or muon-
hamber signals were used to reje
t events produ
ed by 
osmi
 rays ormuons in the beam halo.In events with 
0 < 0:4 rad some requirements were tightened to 
ompensate for therelaxation of the tra
k requirements. Additional requirements for event sele
tion aregiven below.� missing transverse momentum: events were required to satisfy PT;miss > 14 GeV andP 0T;miss > 12 GeV;� reje
tion of non-ep ba
kground: A 
lass of ba
kground events arose from beam-halomuons that produ
ed a shower inside the FCAL. To redu
e this ba
kground, in ad-dition to the muon-reje
tion 
uts des
ribed above, topologi
al 
uts on the transverseand longitudinal shower shape were imposed. These 
uts reje
ted events in whi
h theenergy deposits were more 
ollimated than for typi
al hadroni
 jets.The kinemati
 region was restri
ted to Q2JB > 200 GeV2 and yJB < 0:9 to ensure goodresolution.A total of 7198 events satis�ed these 
riteria. A ba
kground 
ontamination from eppro
esses of 0.5%, dominated by the photoprodu
tion 
omponent, is predi
ted. Figure 2
ompares the distributions of data events entering the �nal CC sample with the MCexpe
tation for the sum of the CC signal and ep ba
kground events. The MC simulationsgive a reasonable des
ription of the data. 7



7 Cross-se
tion determination and systemati
un
ertaintiesThe measured 
ross se
tion in a parti
ular kinemati
 bin, for example for d2�=dxdQ2, wasdetermined from d2�dxdQ2 = Ndata �NbgNMC � d2�SMBorndxdQ2 ;where Ndata is the number of data events, Nbg is the number of ba
kground events esti-mated from the MC simulation and NMC is the number of signal MC events. The 
ross-se
tion d2�SMBorndxdQ2 is the Standard Model predi
tion evaluated in the on-shell s
heme [46℄using the PDG values for the ele
troweak parameters and the CTEQ5D PDFs [34℄. Asimilar pro
edure was used for d�=dQ2, d�=dx and d�=dy. Consequently, the a

eptan
e,as well as the bin-
entring and radiative 
orre
tions were all taken from the MC simula-tion. The 
ross-se
tions d�=dQ2 and d�=dx were extrapolated to the full y range usingthe SM predi
tions 
al
ulated with the CTEQ5D PDFs.The systemati
 un
ertainties in the measured 
ross se
tions were determined by 
hangingthe analysis pro
edure in turn and repeating the extra
tion of the 
ross se
tions.� 
alorimeter energy s
ale: the relative un
ertainty of the hadroni
 energy s
ale was 2%.Varying the energy s
ale of the 
alorimeter by this amount in the dete
tor simula-tion indu
es small shifts of the Ja
quet-Blondel estimators of the kinemati
 variables.The variation of the energy s
ale for ea
h of the 
alorimeters simultaneously up ordown by this amount gave the systemati
 un
ertainty on the total measured energy inthe 
alorimeter. The resulting systemati
 shifts in the measured 
ross se
tions weretypi
ally within �5%, but in
reased to �(20� 30)% in the highest Q2 and x bins ofthe single-di�erential 
ross se
tions and rea
hed �45% in the double-di�erential 
rossse
tion;� re
onstru
tion: an alternative analysis [47℄ was performed using jets to re
onstru
tthe kinemati
 quantities and reje
t ba
kground. The di�eren
e between the nominaland jet analyses was taken as an estimate of the systemati
 un
ertainity on the re
on-stru
tion and ba
kground reje
tion. The di�eren
e was found to be typi
ally within�10%, but in
reased up to �(20 � 25)% in the highest Q2 and x bins of the 
rossse
tions;� ba
kground subtra
tion: the un
ertainty in the small 
ontribution from photopro-du
tion was estimated by varying the normalisation by �60%, resulting [48, 49℄ inmodi�
ations of the 
ross se
tions within �2%;8



� sele
tion 
riteria: in order to estimate the bias introdu
ed into the measurementsfrom an imperfe
t des
ription of the data by the MC simulation, the eÆ
ien
ies forea
h of the sele
tion 
riteria were measured using the hadroni
 �nal state in NC DISdata. Using the measured eÆ
ien
ies to extra
t the 
ross se
tions instead of the CCMC gave 
hanges in the 
ross se
tions that were typi
ally within �2%, ex
ept for thetwo-dimensional tra
king 
ut whi
h gave an e�e
t of 10% at high Q2;� the un
ertainties asso
iated with the trigger, 
hoi
e of PDFs in the MC and themeasurement of the vertex positions were negligible.The individual un
ertainties were added in quadrature separately for the positive andnegative deviations from the nominal 
ross-se
tion values to obtain the total systemati
un
ertainties. The O(�) ele
troweak 
orre
tions to CC DIS have been dis
ussed by severalauthors [50,51℄. Various theoreti
al approximations and 
omputer 
odes gave di�eren
esin the CC 
ross se
tions of typi
ally �(1�2)% or less. However, the di�eren
es 
an be aslarge as �(3� 8)% at high x and high y. No un
ertainty was in
luded in the measured
ross se
tions from this sour
e.The relative un
ertainty in the measured polarisation was 3:6% using the LPOL and 4:2%using the TPOL. The 
hoi
e of polarimeter measurement was made on a run-by-run basis.The LPOL measurement was used when available, otherwise the TPOL measurement wasused. The un
ertainty of 2:6% on the measured total luminosity was not in
luded in thedi�erential 
ross-se
tion �gures or the tables.8 ResultsThe total 
ross se
tion, 
orre
ted to the Born level of the ele
troweak intera
tion, for e�pCC DIS in the kinemati
 region Q2 > 200 GeV2 was measured to be�CC(Pe = +0:30� 0:01) = 47:1� 1:1(stat:)� 2:2(syst:) pb;�CC(Pe = �0:27� 0:01) = 83:1� 1:2(stat:)� 3:3(syst:) pb:The un
ertainty in the measured luminosity is in
luded in the systemati
 un
ertainty.The total 
ross se
tion is shown as a fun
tion of the longitudinal polarisation of thelepton beam in Fig. 3, in
luding previous ZEUS measurements from both e�p and e+pdata [11,12,17℄. Figure 4 shows only the e�p data, with a �ner binning to emphasise thedependen
e on the lepton beam polarisation. The 
ross-se
tion values are tabulated inTable 1. The data are 
ompared to the SM predi
tions evaluated at next-to-leading-orderin QCD using the ZEUS-JETS [52℄, CTEQ6D [53℄ and MRST04 [54℄ PDFs whi
h des
ribethe data well. 9



The single-di�erential 
ross-se
tions d�=dQ2, d�=dx and d�=dy for CC DIS are shownin Figs. 5, 6 and 7 and given in Tables 2, 3 and 4. The measurements for positive andnegative longitudinal polarisation di�er by a 
onstant fa
tor whi
h is independent of thekinemati
 variables. The e�e
ts are well des
ribed by the SM evaluated using the ZEUS-JETS, CTEQ6D and MRST04 PDFs. The pre
ision of the data is 
omparable to theun
ertainties in the SM predi
tions, therefore these data have the potential to further
onstrain the PDFs.The redu
ed double-di�erential 
ross se
tion, ~�, is de�ned as~� = 24 G2F2�x M2WM2W + Q2!235�1 d2�dx dQ2 :At leading order in QCD, ~�(e�p! �eX) depends on the quark momentum distributionsas follows: ~�(e�p! �eX) = x �u+ 
 + (1� y)2( �d+ �s)� :The redu
ed 
ross se
tion was measured in the kinemati
 range 280 < Q2 < 30 000 GeV2and 0:015 < x < 0:65 and is shown as a fun
tion of x, at �xed values of Q2 in Fig. 8 andtabulated in Tables 5, 6 and 7. The data points were 
orre
ted to Pe = 0 using the SMpredi
tion. The predi
tions of the SM evaluated using the ZEUS-JETS, CTEQ6D andMRST04 PDFs give a good des
ription of the data. The 
ontributions from the PDF
ombinations (u + 
) and ( �d + �s), obtained in the MS s
heme from the ZEUS-JETS �t,are shown separately.The W boson 
ouples only to left-handed fermions and right-handed anti-fermions. There-fore, the angular distribution of the s
attered quark in e�q CC DIS will be 
at in theele
tron-quark 
entre-of-mass s
attering angle, ��, while it will exhibit a (1 + 
os ��)2 dis-tribution in e��q s
attering. Sin
e (1 � y)2 / (1 + 
os ��)2, the heli
ity stru
ture of CCintera
tions 
an be illustrated by plotting the redu
ed double-di�erential 
ross se
tionversus (1� y)2 in bins of x. This is shown in Fig. 9. In the region of approximate s
aling,i.e. x � 0:1, this yields a straight line. At leading order in QCD, the inter
ept of this linegives the (u + 
) 
ontribution, while the slope gives the ( �d + �s) 
ontribution.9 SummaryThe 
ross se
tions for 
harged 
urrent deep inelasti
 s
attering in e�p 
ollisions withlongitudinally polarised ele
tron beams have been measured. The measurements are basedon a data sample with an integrated luminosity of 175 pb�1 
olle
ted with the ZEUSdete
tor at HERA at a 
entre-of-mass energy of 318 GeV. The total 
ross se
tion is given10



for positive and negative values of the longitudinal polarisation of the ele
tron beam. Inaddition, the di�erential 
ross-se
tions d�=dQ2, d�=dx and d�=dy for Q2 > 200 GeV2 andd2�=dxdQ2 are presented in the kinemati
 range 280 < Q2 < 30 000 GeV2 and 0:015 <x < 0:65. Overall the measured 
ross se
tions are well des
ribed by the predi
tions of theStandard Model.A
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Pe �CC (pb)�0:32� 0:01 89:7� 2:9� 3:6�0:29� 0:01 81:9� 2:9� 3:3�0:27� 0:01 82:0� 2:9� 3:3�0:23� 0:01 78:2� 2:5� 3:1�0:16� 0:01 72:5� 2:6� 2:9+0:15� 0:01 58:7� 2:6� 2:7+0:25� 0:01 48:4� 2:3� 2:3+0:32� 0:01 47:1� 2:3� 2:2+0:36� 0:01 38:7� 2:3� 1:8Table 1: Values of the total 
ross se
tion with statisti
al and systemati
 un
er-tainties.
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Q2 range ( GeV2) Q2 ( GeV2) d�=dQ2 (pb/ GeV2)Pe = +0:30 Pe = �0:27200� 400 280 (3:00� 0:25� 0:21) � 10�2 (5:13� 0:27 +0:37�0:36) � 10�2400� 711 530 (1:93� 0:13� 0:08) � 10�2 (3:57� 0:15� 0:15) � 10�2711� 1265 950 (1:40� 0:08� 0:05) � 10�2 (2:30� 0:08� 0:09) � 10�21265� 2249 1700 (8:86� 0:44 +0:31�0:29) � 10�3 (1:49� 0:05 +0:05�0:04) � 10�22249� 4000 3000 (4:19� 0:22� 0:27) � 10�3 (8:14� 0:26� 0:24) � 10�34000� 7113 5300 (1:99� 0:12 +0:10�0:09) � 10�3 (3:46� 0:13� 0:17) � 10�37113� 12469 9500 (6:74� 0:53 +0:61�0:58) � 10�4 (1:34� 0:06� 0:12) � 10�312469� 22494 17000 (1:65� 0:19 +0:25�0:21) � 10�4 (2:88� 0:21 +0:43�0:36) � 10�422494� 60000 30000 (3:47� 0:67 +1:36�1:20) � 10�5 (5:50� 0:71 +1:85�1:54) � 10�5x range x d�=dx (pb)Pe = +0:30 Pe = �0:270:01� 0:021 0:015 424:6� 33:4 +24:3�23:4 730:1� 36:3 +50:6�49:30:021� 0:046 0:032 302:2� 16:2 +21:7�21:4 573:9� 18:6 +36:1�35:60:046� 0:1 0:068 210:5� 9:2 +7:7�7:6 352:1� 9:9 +12:5�12:30:1� 0:178 0:13 119:5� 5:9� 4:4 202:9� 6:4� 7:80:237� 0:316 0:24 53:0� 3:0 +2:8�2:7 104:4� 3:5 +5:1�4:90:316� 0:562 0:42 18:8� 1:5 +1:9�1:7 32:0� 1:6 +3:1�2:80:562� 1 0:65 1:69+0:78�0:56 +0:49�0:42 5:33� 0:84 +1:75�1:56y range y d�=dy (pb)Pe = +0:30 Pe = �0:270:0� 0:1 0:05 118:6� 6:4� 5:4 210:2� 7:1 +10:3�10:20:1� 0:2 0:15 80:2� 3:9� 2:3 137:9� 4:3� 2:70:2� 0:34 0:27 57:0� 2:8� 2:1 101:5� 3:1� 3:70:34� 0:48 0:41 41:9� 2:5� 1:9 73:7� 2:7� 3:80:48� 0:62 0:55 36:4� 2:4� 2:2 62:5� 2:6� 4:20:62� 0:76 0:69 27:3� 2:2 +1:4�1:3 55:6� 2:6 +2:8�2:70:76� 0:9 0:83 24:5� 2:4 +2:2�2:1 44:6� 2:6 +4:9�4:7Table 2: Values of the di�erential 
ross-se
tions d�=dQ2, d�=dx and d�=dy forPe = +0:30� 0:01 and Pe = �0:27� 0:01. The following quantities are given: therange of the measurement; the value at whi
h the 
ross se
tion is quoted and themeasured 
ross se
tion, with statisti
al and systemati
 un
ertainties.
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d�=dQ2Q2 ( GeV2) d�=dQ2 (pb/ GeV2) Æstat (%) Æsyst (%) Æun
 (%) Æes (%)280 3:00 � 10�2 �8:5 +7:1�6:9 +5:4�5:4 +4:6�4:2530 1:93 � 10�2 �7:0 +4:2�4:2 +2:0�2:0 +3:7�3:7950 1:40 � 10�2 �5:6 +3:4�3:5 +2:1�2:1 +2:6�2:81700 8:86 � 10�3 �5:0 +3:5�3:3 +3:0�3:0 +1:7�1:33000 4:19 � 10�3 �5:4 +6:4�6:4 +6:4�6:4 �0:1+0:25300 1:99 � 10�3 �5:9 +4:8�4:7 +4:2�4:2 �1:9+2:39500 6:74 � 10�4 �7:8 +9:0�8:5 +7:0�7:0 �4:9+5:717000 1:65 � 10�4 �11:8 +15:2�12:6 +8:1�8:1 �9:7+12:930000 3:47 � 10�5 �19:4 +39:3�34:5 +27:6�27:6 �20:6+27:9d�=dxx d�=dx (pb) Æstat (%) Æsyst (%) Æun
 (%) Æes (%)0.015 424.6 �7:9 +5:7�5:5 +3:9�3:9 +4:2�3:90.032 302.2 �5:4 +7:2�7:1 +6:6�6:6 +2:7�2:50.068 210.5 �4:4 +3:6�3:6 +3:5�3:5 +1:2�1:00.13 119.5 �4:9 +3:7�3:7 +3:6�3:6 �0:2+0:40.24 53.0 �5:6 +5:2�5:1 +4:2�4:2 �2:8+3:10.42 18.8 �7:9 +9:9�8:9 +5:2�5:2 �7:3+8:50.65 1.69 +46:1�33:0 +29:2�25:0 +13:9�13:9 �20:8+25:7d�=dyy d�=dy (pb) Æstat (%) Æsyst (%) Æun
 (%) Æes (%)0.05 118.6 �5:4 +4:6�4:5 +4:3�4:3 +1:5�1:40.15 80.2 �4:9 +2:9�2:9 +2:8�2:8 +0:6�0:70.27 57.0 �4:9 +3:7�3:7 +3:6�3:6 +0:4�0:40.41 41.9 �5:9 +4:6�4:6 +4:6�4:6 +0:3+0:00.55 36.4 �6:5 +6:0�6:1 +6:0�6:0 �0:8+0:40.69 27.3 �7:9 +5:0�4:7 +4:5�4:5 �1:3+2:00.83 24.5 �9:6 +9:0�8:4 +6:5�6:5 �5:3+6:2Table 3: Values of the di�erential 
ross-se
tions d�=dQ2, d�=dx and d�=dy forPe = +0:30� 0:01. The following quantities are given: the value at whi
h the 
rossse
tion is quoted; the measured 
ross se
tion; the statisti
al un
ertainty; the totalsystemati
 un
ertainty; the un
orrelated systemati
 un
ertainty and the 
alorime-ter energy-s
ale un
ertainty (Æes), whi
h has signi�
ant 
orrelations between 
ross-se
tion bins. 17



d�=dQ2Q2 ( GeV2) d�=dQ2 (pb/ GeV2) Æstat (%) Æsyst (%) Æun
 (%) Æes (%)280 5:13 � 10�2 �5:4 +7:2�6:9 +5:5�5:5 +4:6�4:2530 3:57 � 10�2 �4:3 +4:1�4:2 +1:9�1:9 +3:7�3:7950 2:30 � 10�2 �3:6 +4:0�4:0 +2:9�2:9 +2:6�2:81700 1:49 � 10�2 �3:2 +3:2�3:0 +2:6�2:6 +1:7�1:33000 8:14 � 10�3 �3:2 +3:0�3:0 +3:0�3:0 �0:1+0:25300 3:46 � 10�3 �3:7 +5:0�4:8 +4:4�4:4 �1:9+2:39500 1:34 � 10�3 �4:6 +9:2�8:7 +7:2�7:2 �4:9+5:717000 2:88 � 10�4 �7:4 +15:1�12:5 +7:8�7:8 �9:7+12:930000 5:50 � 10�5 �12:8 +33:6�27:9 +18:8�18:8 �20:6+27:9d�=dxx d�=dx (pb) Æstat (%) Æsyst (%) Æun
 (%) Æes (%)0.015 730.1 �5:0 +6:9�6:7 +5:5�5:5 +4:2�3:90.032 573.9 �3:2 +6:3�6:2 +5:7�5:7 +2:7�2:50.068 352.1 �2:8 +3:6�3:5 +3:4�3:4 +1:2�1:00.13 202.9 �3:1 +3:9�3:8 +3:8�3:8 �0:2+0:40.24 104.4 �3:3 +4:9�4:7 +3:8�3:8 �2:8+3:10.42 32.0 �5:0 +9:8�8:8 +4:9�4:9 �7:3+8:50.65 5.33 �15:8 +32:9�29:2 +20:6�20:6 �20:8+25:7d�=dyy d�=dy (pb) Æstat (%) Æsyst (%) Æun
 (%) Æes (%)0.05 210.2 �3:4 +4:9�4:9 +4:6�4:6 +1:5�1:40.15 137.9 �3:1 +1:9�1:9 +1:8�1:8 +0:6�0:70.27 101.5 �3:1 +3:6�3:6 +3:6�3:6 +0:4�0:40.41 73.7 �3:7 +5:2�5:2 +5:2�5:2 +0:3+0:00.55 62.5 �4:1 +6:7�6:8 +6:7�6:7 �0:8+0:40.69 55.6 �4:6 +5:1�4:9 +4:7�4:7 �1:3+2:00.83 44.6 �5:9 +11:0�10:6 +9:1�9:1 �5:3+6:2Table 4: Values of the di�erential 
ross-se
tions d�=dQ2, d�=dx and d�=dy forPe = �0:27�0:01. The following quantities are given: the value at whi
h the 
rossse
tion is quoted; the measured 
ross se
tion; the statisti
al un
ertainty; the totalsystemati
 un
ertainty; the un
orrelated systemati
 un
ertainty and the 
alorime-ter energy-s
ale un
ertainty (Æes), whi
h has signi�
ant 
orrelations between 
ross-se
tion bins. 18



Q2 (GeV2) x ~�Pe = �0:27 Pe = +0:30 Pe = 0280 0.015 1:39� 0:14� 0:11 1:03� 0:15� 0:07 1:17� 0:10� 0:08280 0.032 1:54� 0:14 +0:12�0:11 0:65� 0:11� 0:05 1:11� 0:09 +0:09�0:08280 0.068 1:54� 0:17 +0:10�0:11 0:91� 0:16 +0:05�0:06 1:21� 0:12 +0:07�0:08280 0.13 0:68+0:29�0:21 +0:05�0:03 0:69+0:37�0:26 +0:05�0:03 0:65� 0:17 +0:04�0:03530 0.015 1:46� 0:12 +0:10�0:09 0:61� 0:09� 0:03 1:05� 0:08� 0:05530 0.032 1:28� 0:10� 0:08 0:67� 0:09� 0:05 0:97� 0:07� 0:07530 0.068 1:04� 0:10� 0:04 0:69� 0:10 +0:03�0:02 0:84� 0:07 +0:04�0:03530 0.13 1:11� 0:12 +0:04�0:05 0:69� 0:12 +0:02�0:03 0:88� 0:09 +0:03�0:04950 0.015 1:14� 0:10 +0:08�0:09 0:74� 0:10� 0:04 0:92� 0:07� 0:05950 0.032 1:15� 0:07� 0:08 0:62� 0:06� 0:04 0:88� 0:05� 0:06950 0.068 0:92� 0:07� 0:04 0:59� 0:07� 0:02 0:74� 0:05� 0:03950 0.13 0:88� 0:08� 0:03 0:59� 0:08 +0:01�0:02 0:72� 0:05� 0:02950 0.24 0:68� 0:08� 0:02 0:40� 0:08� 0:01 0:53� 0:06� 0:021700 0.032 1:00� 0:06� 0:06 0:60� 0:06� 0:04 0:79� 0:04� 0:051700 0.068 0:94� 0:05� 0:04 0:60� 0:05� 0:03 0:76� 0:04� 0:031700 0.13 0:83� 0:06� 0:03 0:47� 0:06 +0:02�0:01 0:64� 0:04� 0:021700 0.24 0:68� 0:06� 0:02 0:38� 0:05� 0:01 0:53� 0:04� 0:011700 0.42 0:41� 0:07� 0:02 0:19� 0:05� 0:01 0:30� 0:05 +0:02�0:013000 0.032 0:96� 0:08� 0:07 0:44� 0:07� 0:04 0:70� 0:06� 0:063000 0.068 0:84� 0:05� 0:03 0:46� 0:04� 0:03 0:64� 0:03� 0:033000 0.13 0:72� 0:05� 0:03 0:45� 0:05� 0:03 0:58� 0:04� 0:033000 0.24 0:68� 0:05� 0:02 0:31� 0:04� 0:02 0:50� 0:03� 0:023000 0.42 0:33� 0:04� 0:02 0:12� 0:03� 0:01 0:23� 0:02 +0:02�0:015300 0.068 0:80� 0:05� 0:04 0:45� 0:05� 0:02 0:62� 0:04� 0:035300 0.13 0:59� 0:04� 0:04 0:34� 0:04� 0:02 0:46� 0:03� 0:035300 0.24 0:55� 0:04� 0:03 0:29� 0:04� 0:02 0:42� 0:03� 0:025300 0.42 0:30� 0:03� 0:02 0:22� 0:03� 0:02 0:25� 0:02� 0:025300 0.65 0:11� 0:03� 0:03 0:07� 0:02 +0:01�0:029500 0.13 0:81� 0:06� 0:07 0:37� 0:05� 0:03 0:59� 0:04� 0:059500 0.24 0:53� 0:04 +0:06�0:05 0:27� 0:04� 0:03 0:40� 0:03� 0:049500 0.42 0:26� 0:03 +0:03�0:02 0:14� 0:03� 0:01 0:20� 0:02� 0:029500 0.65 0:03+0:02�0:01 � 0:01 0:03+0:03�0:02 � 0:01 0:03+0:02�0:01 � 0:0117000 0.24 0:52� 0:05� 0:07 0:25� 0:04 +0:04�0:03 0:39� 0:03� 0:0517000 0.42 0:20� 0:03� 0:03 0:14� 0:03� 0:02 0:17� 0:02 +0:03�0:0217000 0.65 0:05+0:03�0:02 +0:02�0:01 0:03+0:02�0:01 � 0:0130000 0.42 0:26� 0:04 +0:09�0:07 0:21� 0:04 +0:08�0:07 0:23� 0:03 +0:08�0:0730000 0.65 0:05� 0:02 +0:03�0:02 0:03+0:02�0:01 +0:02�0:01Table 5: Values of the redu
ed 
ross se
tions. The following quantities are given:the values of Q2 and x at whi
h the 
ross se
tion is quoted and the measured 
rossse
tion, with statisti
al and systemati
 un
ertainties. Three bins in the Pe = +0:30
ross se
tion were judged to be too statisti
ally impre
ise to be quoted without 
om-bination with the Pe = �0:27 data and are therefore omitted from the table.19



Q2 (GeV2) x ~� Æstat (%) Æsyst (%) Æun
 (%) Æes (%)280 0.015 1.03 �14:7 +7:2�7:1 +5:7�5:7 +4:3�4:1280 0.032 0.65 �16:7 +8:3�7:7 +7:3�7:3 +4:0�2:4280 0.068 0.91 �17:2 +5:9�6:9 +3:7�3:7 +4:6�5:8280 0.13 0.69 +54:0�37:1 +6:5�3:9 +3:5�3:5 +5:5�1:9530 0.015 0.61 �15:4 +5:2�4:8 +2:9�2:9 +4:3�3:8530 0.032 0.67 �12:6 +7:4�7:5 +6:5�6:5 +3:4�3:7530 0.068 0.69 �14:1 +4:4�3:6 +2:1�2:1 +3:9�2:9530 0.13 0.69 �16:8 +3:1�4:2 +1:1�1:1 +2:9�4:0950 0.015 0.74 �12:9 +5:2�5:9 +4:2�4:2 +3:1�4:2950 0.032 0.62 �10:4 +7:2�7:3 +6:6�6:6 +2:9�3:1950 0.068 0.59 �11:0 +4:1�4:0 +3:0�3:0 +2:8�2:7950 0.13 0.59 �12:9 +2:0�3:0 +1:1�1:1 +1:7�2:8950 0.24 0.40 �19:4 +3:5�2:9 +2:3�2:9 +1:7+1:01700 0.032 0.60 �9:3 +7:1�7:1 +6:9�6:9 +1:8�1:71700 0.068 0.60 �8:7 +4:4�4:2 +4:1�4:1 +1:7�1:11700 0.13 0.47 �12:2 +3:8�3:2 +2:6�2:6 +2:8�1:81700 0.24 0.38 �12:9 +3:4�3:5 +3:4�3:3 �0:3�0:91700 0.42 0.19 �29:0 +5:7�5:3 +5:0�5:0 �2:0+2:83000 0.032 0.44 �15:6 +9:7�9:6 +9:4�9:4 +2:5�1:73000 0.068 0.46 �8:8 +7:0�7:0 +7:0�7:0 +0:0�0:63000 0.13 0.45 �10:6 +7:2�7:2 +7:2�7:2 +0:2+0:63000 0.24 0.31 �12:2 +6:4�6:4 +6:3�6:3 �0:9+0:53000 0.42 0.12 �21:4 +8:9�7:8 +7:3�7:3 �2:8+5:25300 0.068 0.45 �10:6 +5:0�4:7 +4:6�4:6 �1:0+2:05300 0.13 0.34 �11:0 +6:1�6:0 +6:0�6:0 �0:8+1:35300 0.24 0.29 �12:6 +5:3�5:3 +4:7�4:7 �2:6+2:65300 0.42 0.22 �13:9 +7:2�7:6 +5:0�5:0 �5:7+5:29500 0.13 0.37 �12:2 +8:3�8:6 +7:2�7:2 �4:6+4:19500 0.24 0.27 �13:4 +11:1�10:2 +9:5�9:5 �3:9+5:89500 0.42 0.14 �18:3 +10:4�9:6 +6:6�6:6 �7:0+8:19500 0.650 0.03 +97:4�54:6 +26:4�21:3 +14:5�14:5 �15:7+22:117000 0.24 0.25 �15:9 +14:2�12:9 +8:9�8:9 �9:3+11:117000 0.42 0.14 �21:4 +16:8�14:0 +10:0�10:0 �9:8+13:530000 0.42 0.21 �20:9 +38:3�34:4 +28:4�28:4 �19:5+25:7Table 6: Values of the redu
ed 
ross se
tion for Pe = +0:30�0:01. The followingquantities are given: the values of Q2 and x at whi
h the 
ross se
tion is quoted;the measured 
ross se
tion; the statisti
al un
ertainty; the total systemati
 un
er-tainty; the un
orrelated systemati
 un
ertainty and the 
alorimeter energy-s
aleun
ertainty (Æes), whi
h has signi�
ant 
orrelations between 
ross-se
tion bins.
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Q2 (GeV2) x ~� Æstat (%) Æsyst (%) Æun
 (%) Æes (%)280 0.015 1.39 �10:4 +8:2�8:1 +7:0�7:0 +4:3�4:1280 0.032 1.54 �8:9 +7:8�7:1 +6:7�6:7 +4:0�2:4280 0.068 1.54 �11:0 +6:3�7:2 +4:2�4:2 +4:6�5:8280 0.13 0.68 +42:9�31:3 +7:0�4:7 +4:3�4:3 +5:5�1:9530 0.015 1.46 �8:3 +6:7�6:4 +5:1�5:1 +4:3�3:8530 0.032 1.28 �7:6 +6:5�6:7 +5:5�5:5 +3:4�3:7530 0.068 1.04 �9:6 +4:3�3:4 +1:8�1:8 +3:9�2:9530 0.13 1.11 �11:1 +3:3�4:3 +1:6�1:6 +2:9�4:0950 0.015 1.14 �8:7 +6:9�7:5 +6:2�6:2 +3:1�4:2950 0.032 1.15 �6:3 +6:7�6:7 +6:0�6:0 +2:9�3:1950 0.068 0.92 �7:4 +4:5�4:5 +3:6�3:6 +2:8�2:7950 0.13 0.88 �8:8 +3:1�3:9 +2:6�2:6 +1:7�2:8950 0.24 0.68 �12:4 +3:7�3:1 +2:5�3:1 +1:7+1:01700 0.032 1.00 �6:0 +6:1�6:1 +5:8�5:8 +1:8�1:71700 0.068 0.94 �5:8 +4:1�3:9 +3:7�3:7 +1:7�1:11700 0.13 0.82 �7:7 +3:7�3:1 +2:5�2:5 +2:8�1:81700 0.24 0.68 �8:0 +2:5�2:7 +2:5�2:4 �0:3�0:91700 0.42 0.41 �16:4 +5:2�4:8 +4:4�4:4 �2:0+2:83000 0.032 0.96 �8:7 +7:2�6:9 +6:7�6:7 +2:5�1:73000 0.068 0.84 �5:4 +4:0�4:1 +4:0�4:0 +0:0�0:63000 0.13 0.72 �7:0 +4:7�4:6 +4:6�4:6 +0:2+0:63000 0.24 0.68 �6:9 +2:3�2:5 +2:3�2:3 �0:9+0:53000 0.42 0.33 �10:7 +6:7�5:1 +4:3�4:3 �2:8+5:25300 0.068 0.80 �6:6 +5:1�4:8 +4:7�4:7 �1:0+2:05300 0.13 0.59 �7:0 +6:3�6:3 +6:2�6:2 �0:8+1:35300 0.24 0.55 �7:6 +5:1�5:1 +4:4�4:4 �2:6+2:65300 0.42 0.30 �10:0 +7:1�7:5 +4:8�4:8 �5:7+5:25300 0.65 0.11 �27:3 +24:1�25:1 +20:5�20:5 �14:5+12:79500 0.13 0.81 �6:9 +8:6�8:8 +7:5�7:5 �4:6+4:19500 0.24 0.53 �8:1 +11:1�10:2 +9:4�9:4 �3:9+5:89500 0.42 0.26 �11:3 +10:4�9:6 +6:6�6:6 �7:0+8:19500 0.65 0.03 +67:8�43:4 +30:5�26:2 +21:0�21:0 �15:7+22:117000 0.24 0.52 �9:3 +14:0�12:6 +8:5�8:5 �9:3+11:117000 0.42 0.20 �14:5 +16:6�13:8 +9:6�9:6 �9:8+13:517000 0.65 0.05 +54:1�37:2 +31:6�28:9 +20:6�20:6 �20:3+23:930000 0.42 0.26 �15:5 +32:4�27:8 +19:8�19:8 �19:5+25:730000 0.65 0.05 +50:1�35:2 +52:5�40:8 +27:7�27:7 �30:0+44:6Table 7: Values of the redu
ed 
ross se
tion for Pe = �0:27�0:01. The followingquantities are given: the values of Q2 and x at whi
h the 
ross se
tion is quoted;the measured 
ross se
tion; the statisti
al un
ertainty; the total systemati
 un
er-tainty; the un
orrelated systemati
 un
ertainty and the 
alorimeter energy-s
aleun
ertainty (Æes), whi
h has signi�
ant 
orrelations between 
ross-se
tion bins.21
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Figure 1: The integrated luminosity 
olle
ted as a fun
tion of the longitudinalpolarisation of the ele
tron beam.
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Figure 2: Comparison of the e�p CC data sample with the expe
tations of the MCsimulation as des
ribed in Se
tion 4 of the text. The distributions of (a) PT;miss,(b) Q2JB, (
) xJB, (d) yJB, (e) VAP=VP and (f) Zvtx are shown.
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Figure 3: The total 
ross se
tions for e�p and e+p CC DIS as a fun
tion of thelongitudinal polarisation of the lepton beam. The lines show the predi
tions of theSM evaluated using the ZEUS-JETS, CTEQ6D and MRST04 PDFs. The shadedbands show the experimental un
ertainty from the ZEUS-JETS �t.
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Figure 4: The total 
ross se
tions for e�p CC DIS as a fun
tion of the longitudinalpolarisation of the ele
tron beam. The lines show the predi
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Figure 5: (a) The e�p CC DIS 
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