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1. Introduction

The HERAepcollider operated at a centre-of-mass energy of 319 GeV in the sebase pf run-
ning from 2003-2007 during which polarised electron or positron beais.& GeV were collided
with unpolarised proton beams at 920 GeV. The lepton beam polarisaticimeicktypical values of
35% to 40%. A total of almost.B fb~! of luminosity was collected by H1 (including unpolarised
lepton scattering in 1994-2000) allowing sensitive tests of both the QCD lantt@veak (EW)
parts of the Standard model to be made.

In this document results are presented for the inclusive cross secti@suraments in both the
neutral current (NC) and charged current (CC) channels, ardktieemination of the EW couplings
of the light quarks to th&®°.

2. Neutral and Charged Current Cross Sections

The NC cross section for the processp — e*X with polarised lepton beams and neglecting the
longitudinal structure function is given by
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wherea is the fine structure constant taken tode= a (Q? = 0). The helicity dependences of the
electroweak interactions are contained in the tevinss 14 (1—y)2. The generalised structure
functionsF, andxF; are related to the guark densities as
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where the sum runs over quark flavours, gad= szszMg The quantitiese andae are the
vector and axial couplings of the electron to #f& andPs is the lepton beam polarisation. The
functionsq; andq; are the parton distribution functions (PDFs) for quarks and anti-quarks
the charge of quark; in units of the electron charge andanda; are the vector and axial-vector
couplings of the quarks.

For CC interactiong®p — vX the cross section may be expressed as
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In the quark parton mod@.ﬁ‘éﬂC can be expressed in terms of the quark densities as
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Fc =x[(+T)+(1-y)2(d+9)], Gec=x[(u+c)+(1-y)*(d+9)] (2.5)

whereu, ¢, d, s are the quark distributions ang ¢, d, s are the anti-quark distributions. The
differing quark contributions to the CE"p and e p scattering cross sections allows a flavour
decomposition of the proton to be achieved. The linear dependance ofCtleeoSs section on
lepton polarisation allows a test of the chiral structure of purely weak ictieres to be tested.
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Figure 1: High Q®> NC e p scattering cross sections
measured in HERA-II for left and right handed longi-
tudinal polarisationP, of the lepton beam.

ysis.

Fig.[d shows an example of the H1 measure-
ments of NCe™ p double differential reduced
cross sections for leftf < 0) and right P, > 0) handed lepton polarisation. At lower values of
Q? the difference betweeR, < 0 andP: > 0 is negligible, but a? increases a suppression of the
e~ pright handed cross sections and enhancement adtpdeft handed cross sections is visible.
The data are compared to two new NLO QCD fits to previously published HHERA inclusive
measurements and which include the data presented here. The fits folltiwatgthe procedures
for the HERAPDF1.0[[5] and H1PDF200[) [4] QCD fits with the additional pelarised HERA-II
H1 measurements. The fits are described in detailjin [6]. Both fits provid®ea description of
the x, Q% dependance of the data, as well as the polarisation behaviour. Furthsurements are
given in [1].

The CC measurements of the reduced double differential cross seati@ipfscattering for right
handed lepton polarisation are shown in fig. 2. Further measurementdtfoateled andet p
scattering are given iff][3]. At fixed polarisation the data are well desdrily the two new NLO
QCD fits. The polarisation dependance of the CC data is also well des¢nbeghown) and
consistent with the Standard Model expectation of zero cross sectideffdranded electron or
right handed positron scattering.

In polarised lepton scattering the NC cross

sections are sensitive to the axial and vector

couplings of the quarks to thg®. A com- $ . L e e T
plete NLO QCD analysis of the HERA NC N u\
and CC data has been performed with simul- "5 S f S 8
taneous extraction of the EW couplind} [6]. 4 S QI S
The results are shown in fi§] 3 separately " \ \ o
for the up type and down type quarks, with § o Ty boomemes Rt w0t
all four couplings free in the fitting proce- wb Wk L | e
dure. The HERA data are able to resolve 4\“ T

the LEP sign ambiguity and achieve a greater

recision than the CDF collaboration and _. . . .
P Figure 2: High Q? CCe" p scattering cross sections

are in agrgement with the Standard _MOd(?I' measured in HERA-II for right handed longitudinal
The precision of the extracted couplings is polarisatiorPs of the lepton beam.
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Figure 3: The 68% CL regions are shown for the determination of thel atid vector couplings of the
up-type (left) and down-type (right) quarks to & The H1 determinations are compared to results from
LEP and the CDF collaborations.

also compared to the H1 determination using

published unpolarised NC and CC cross section data. It can be seémethddition of the HERA-
Il polarised data brings a significant improvement in the determination of ttterveouplings of
almost a factor of two, particularly for thetype couplings.
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