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HERA II with Longitudinal Polarization of ¢ Beams
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Luminosity measurement with Elastic QED Compton Events

-1.21
S | <+ H1 QEDC data
é 4 1: [] period-by-period uncertainty
c 1.1
= BUNE
F ol
_Ig -
0.9} (l) (1) () (IV)
0.8 —

! ] | ! 1 l l ' ' 1 1 I 1
100 200 300
integrated luminosity [pb™]

o

Precision of the integrated luminosity is 2.3%
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Deep Inelastic Scattering (DIS)

Neutral Current (NC) Charged Current (CC) o
& € M
k K
Q* Q* W
q
D I ) o JL e /fj o
P P Q
s=(k+P)’ center-of-mass energy squared (s = 320 GeV?)
Q2 =—q = (k- kr)z boson virtuality negative transferred 4-momentum squared
OE
X=— Bj orken X momentum fraction of proton carried by the struck quark
2(Pq)
) inelasticisy
) >
(PFk) related as O~ = sxy

S. Shushkevich DIS at High Q2 at HERA (H1 experiment) 4



DIS in the H1 Detector

NC scattered electron balanced with
D hadronic final state (HFS)

CC  HFS with large missing P

LAr Liquid Argon Calorimeter

CJC Central Jet Chamber
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Polarized NC Cross Section
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Polarized CC Cross Section
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H1 Collaboration
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HERAII Cross Sections Measurements

Measure NC/CC polarized
cross sections with
electron/positron beam

Provide unpolarized

Cross section

combine lepton data with
different polarizations and
correct for the small residual
polarization

Combine with HERA 1
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Impact on the PDFs

H1 Collaboration
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NC and CC DIS Cross Section

H1 Collaboration
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Total CC Cross Section

Weak CC is purely left-handed

H1 Collaboration
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Combined Charged Current Measurement
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Combined Neutral Current Measurement
H1 Collaboration
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XF3VZ Structure Function
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XF;Z Structure Function

The measurement becomes possible due to all four NC cross sections: LH/RH with e"/e’
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Polarization Asymmetry
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Summary

* The NC and CC cross sections for e*p scattering with longitudinally polarized

lepton beams are measured

o At high Q° the structure functions XF3YZ sensitive to the valence content of the

proton are extracted

« The structure function XFZVZ 1s measured for the first time using lepton beam

polarisation

* The NC lepton polarization asymmetry A”, sensitive
to parity violation, is determined

do/dQ? [pb/GeV?Y]

 The polarisation dependence of the CC total cross
section 1s measured and the limits on the right-handed
Interactions are obtained

» The Standard Model provides an excellent description
of the data
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