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HERA results on
Deep Inelastic Scattering

Probing the electroweak model at
10" fm in space-like interactions




Boson Exchange at HERA

Neutral Current (NC)
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Experimental Accuracy

Experimental
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measurement of the O
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Neutral Currents
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Observe the proper charge
2 dependence:

« YZ interference

ZEUS NC

T IIIIIII

TTTTIT

® PRELIMINARY e p 1998-99 DATA
— CTEQ4DNLOep Ep=920 GeV
"""" CTEQ4D NLOep Ep=820 GeV

[ 1994-97 ¢'p DATA
......... CTEQ4D NLO e'p E =820 GeV

stat { i } stat @ syst

I Il 1 1 ‘ | 1 1 1 1 1 ‘ . 1

10 10




Neutral Currents cont’d
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NC at high x

o QCD evolution over 2 orders of
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Electroweak Unification

ZEUS DIS Cross Sections
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. forlarge Q° neutral and charged current processes have
cross sections of similar size

» details depend on quark content and coupling
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Charged Current
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At high Q2 coupling to valence quarks prevails:
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Charged Current x-Distrib.

Precision of the e*p data disentangles individual quark
distributions in the scattering process.
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Helicity Structure at Short
Distance

NC: ¢Y,Z~ (1+ (l—y)z)(g(xu+xﬁ) +é(xd+x8))

CC: ¢W~xu+(1—y)2x3 ¢W~xu+(1—y)2xd
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Helicity Structure at Short
Distance
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Electroweak Couplings

The “original” electroweak parameters

.2
o, GF, sin @W

with

have since the advent of LEP/SLC been replaced by the
more accurately known parameters

oG, M

Pz

Since then tests of the electroweak model have been
performed through its radiative corrections, which may be
quoted as a function of other external quantities such as
MHiggs @nd Myyp, etc.




Electroweak Tests
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Both facilities reach rather similar virtualities.

At HERA Q? varies from event to event such that the
validity of the model can be simultaneously tested over a

large range in Q? comparable to the tests in the time-like
region at PEP/PETRA, TRISTAN and LEP/SLC.

The purely weak Charged Current process at HERA
therefore explores

. the precisely known part at small Q% and
 the propagator dependence
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assuming precisely known parton distributions and their
Q? evolution.




Precision of Space-like
Tests

A =3% cross section uncertainty could be cast into an
uncertainty of a single electroweak parameter,
such as Myy. With
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+0.24 +0.13 +0.03
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as expected.

Note %G = 2010 from T,,.




Conclusion

With luminosities of ~50 pb~' HERA starts to explore the
high Q? sector of the SM:

« parton distributions extrapolate well into the high Q®
regime (QCD)

» start to distinguish v and din a single experiment
(flavour separated parton couplings!)

- helicity structure probed at =103 fm

. Z° contributions observed in NC scattering a high Q°
-« Charged Current consistent with a single propagator

- HERA measures propagator mass to =2 GeV,
consistent with My,

but

. high x, high Q2 region needs more data for clarification




