
Electroweak constraints from HERA
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o HERA, a QCD-EW machine

o EW constraints from inclusive data

o Search for new physics at high Q2

o Search for new physics in lepton+missing PT events

o Search for new physics in multilepton events

representing



HERA, an ep collider
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H1

ZEUS

A NC event in H1

A CC event in ZEUS



HERA luminosity
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Last Fill 30/6/2007,

0.5 fb-1 per exp., 1 fb-1

H1+ZEUS combined



HERA luminosity
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HERA, for EW studies
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Main goal of HERA: study the
proton parton densities, i.e.
make predictions for LHC

But for Q2 ~ M2
Z/M2

W we can
study EW interactions

ChekelianÔs talk
GeiserÔs talk

this talk

xBjorken

Q2



Inclusive measurements

Elisabetta Gallo, INFN Firenze- 6/33



Neutral Current at high Q2
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H1

! !/Z pure Z



Q2 dependence in NC
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Good agreement with SM (EW+QCD) over
7 orders of magnitude

!

!/Z

Contribution
of
interference
and xF3 only
at very high
Q2



xF3 and x-dependence in NC
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Gives a measure of the u and
d valence at low x

(LHC will measure it in W-
production)



Charged Current at high Q2
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NC/CC at high Q2

Elisabetta Gallo, INFN Firenze - 11/33

Textbook plot, the
NC (EW) and CC
interaction (pure
weak) are of the
same strength at
the mass of the Z
or W squared.



Polarized CC
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Lepton naturally transver. polarized (Sokolov-
Ternov effect) with a build-up time of 30
minutes. Spin rotators to provide longitudinally
polarized beams at the experiments.

Lepton polarization 30-40%, changed every 2-3
months, equal lumi for e+, e-, LH and RH.
Polarization measured by three independent
devices

HERA II



Polarized CC
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Another textbook plot,
absence of right-handed
charged current



( Polarized NC at high Q2 )
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In NC the effect of P is small, but one can measure the asymmetry:
parity-violating effect observed in NC at high Q2 for the first time

2005 e-p

H1+ZEUS



Differential CC cross-sections

Elisabetta Gallo, INFN Firenze -15/33

Differential CC cross
sections can give
information on the
parton densities

u-dominated

d-dominated


