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1. Introduction

At HERA 27.6 GeV leptons (electrons and positrons) weradsd with the 920 GeV protons,
leading to arep center-of-mass energy of 320 GeV. During the second phaBEBRA program
(HERA-II, 2003-2007), the machine provided the longitudipolarization of the lepton beam.

Transverse polarization of the lepton beam arises throygthsotron radiation via the Sokolov-
Ternov effect[1]. As a part of the HERA upgrade in the year@@@in rotators that rotate the
polarization into the longitudinal direction and back werstalled in the lepton beamline around
the collision regions of H1 and ZEUS experiments. The poédion is continuously measured
using two independent polarimeters. The correspondingniocity and longitudinal lepton beam
polarisation for the left-handed (L) and right-handed (Rton and positron data samples are
given in Tab. 1.

In this contribution measurements of the charged curre@) @@oss sectionsc;é%t, do/d@?
and the reduced double differential cross sectigr, Q%) are reported for two values of longi-
tudinal polarizationPe = (Ng — N, ) /(Ng+ N, ), with Ny (N, ) being the number of the right (left)
handed leptons in the beam.

The cross sections from HERA-II are combined with the presimeasurements from HERA-I
to improve the statistical uncertainty of the unpolarizeass sections measurements.

2. Charged Current Cross Section

The measured double differential CC cross section forsiolis of polarized leptons with
unpolarized protons may be expressed as

d’c(e*p)
dxd@

wherex is the Bjorkenx variable andy is the inelasticity of the interactioits; is Fermi constant,
M,y is mass of th&V boson. Thes*p cross section depends on the CC structure funcwjis
xV\éi andWI_i. The helicity dependence of the weak interaction are coethinY, = 14 (1—y)?.

It is convenient to derive the CC reduced cross sectigg in which the dominant part of
the Q% dependence of the cross section (2.1) du&/tpropagator is removed
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In the quark parton model (QPM), whaté*® = 0, the structure functionas" andxW" may be

expressed as the sum and difference of the quark and amk-ouenentum distributionsg(x, Q)
andxq(x, Q%):

W, = x(u+c+d+$), W," = x(U+C+d+9), (2.3)
x\/\g:x(u+cfd_f§), W™ = x(d+x—U-C). (2.9)
The cross section has a linear dependence on the polaniz#titve electron bearR.. For a

fully right handed electron bearR; = 1, or a fully left handed positron beam, = —1, the cross
section is expected to be identically zero in the Standardeé¥lo
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R L

ep| Z=459pb? £ =1032 pb !
Po=(+369+23)% | Po=(-261+1.0)%

etp ¥ =981pb? ¥ =819pb?
Po= (+325+1.2)% | Po= (—37.6+1.4)%

Table 1. Table of integrated luminositiesZ, and luminosity weighted longitudinal polarizatid®, for the
data sets presented.

3. Experimental Technique and M easurement Procedure

The H1 detector components most relevant to this analysigher liquid argon calorime-
ter (LAr), which measures the positions and energies ofgethiand neutral particles over the
polartt angular range 4< © < 154, and the inner tracking detectors, which measure the angles
and momenta of charged particles over the rarige ® < 165’. A full description of the detector
can be found in [2].

The CC events are characterised by large unbalanced traaswementumi, , attributed to

the undetected neutrino. The quantRy, is determined a¥, , = \/(zi Pyi)?+ (3 pyi)? where
the summation is performed over all particles of the hadrdéinal state.

The CC kinematic quantities are determined from the hadrbnal state using the method
introduced by Jacquet and Blondel[4]

(R’ <
2 _ > _
e o 3.1)

Ep— Pz

(TN

whereE, — p,, = 3(E; — p,;) andEc is the incident electron beam energy.

The CC candidates are selected by requihg > 12 Ge\? and reconstructed vertex to be
within 35 cm inz around the nominal interaction pbsition. In order to en$umé trigger efficiency
and good kinematic resolution the analysis is restrictethéodomain M3 < y,, < 0.85. Nonep
background is rejected by searching for typical beam-iediand cosmic muon background event
topologies[5]. The suppression cuts are differentRaand L data sets as the relative photopro-
duction contributions differ in the two samples. The realdtpbackground is negligible for most
of the measured kinematic domain. The simulation is usedtimate this contribution, which is
subtracted statistically from the CC data sample.

4. Results

The measured total CC cross sections are quoted in the @hge400 GeV andy < 0.9
are shown in Fig. 1a. The measurement of the unpolarizetidaiss section in the same phase
space using HERA-I data is also given. The measurementsoarpased to expectations of the
Standard Model using the H1 PDF 2009[3] parametrisatiore ddta exhibit a clear linear polar-
ization dependence of the cross section which is maximaddogly left handed p scattering and

1The polar angl® is defined with respect to the positizexis, the direction of the incident proton beam.



Charged current Interactuons In€p scattering at A1 with longitudinally polarized lepton oea
Stanislav Shushkevich

purely right hande@" p scattering in accordance with the parity violation in webkrged current
interactions in the Standard Model.

Measurements of the single differential cross sectiorid@* have been made for theand
R samples and found to be in a good agreement with the thealrptiedictions over four orders of
magnitude of the measured cross section. &@Rsample is shown in Fig. 1b with the theoretical
expectation based on the PDFs from the H1 PDF 2009 fit.

The double differential cross sectiod$o /dxd@ were measured for four data seandL,
et pande p. The reduced cross sections for electrons are shown in &igl't#eL andR samples
are averaged into an effective unpolarized data sets (@orgefor the small residual polarization).
The resulting cross sections are then averaged with prelyiublished H1 measurements of the
unpolarized cross sections[6] from HERA-I using the mettlesicribed in [7]. The final combined
cross sections make use of the complete HERA data set ealldst H1L and amounts to a total
luminosity of 165.5 pb?! of e p and 280.8 pb! for e* p scattering. The combined reduced cross
section for electrons for the full HERA is shown in Fig. 2b.

These measurements of the double differeretigh CC cross sections are for essential in the
flavour separation in the QCD PDF fit.

5. Summary

Measurements of polarizesf p charged current cross sectioé%t, do/d@ and Occ(X, Q)
using the HERA-II data set have been done. The results aegllmasdata collected from collisions
of unpolarized protons with longitudinally polarized leps. The polarization dependence of the
charged current cross section had been measured at HERAdexg tests of the chiral structure
of the charged current interations into the region of lagpace-likeQ?. The data are found to be
consistent with the Standard Model predictions.
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Figure 1: (a) The dependence of thed p CC cross section on the lepton beam polarizaReor(b) The Q?
dependence of théo/dQ?, shown for thee™ p R data sample. Both measurements are compared to the
Standard Model prediction based on the H1 PDF 2009 parasattm.
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Figure2: (a) The reduced cross sectidp - in polarized. andR e p scattering with HERA-II data(b) The
reduced cross sectiad}. in unpolarizede™ p scattering using complete H1 data set. Both measurements
are compared to the Standard Model prediction based on tHIHF12009 parametrisation.
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