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High Q2and EW




NC Cross Section and Structure

Functions
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Contribution only important at high Q?
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e Note:
e Handle on F;:
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e Valence quarks!

constructive e* destructive
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Charged Current Interactions

ETA PHI UCAL transverse energy
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NC vs CC
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do/dQ? (pb/GeV?)

CC Cross Section
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HERA Charged Current
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Polarization

Longitudinal polarisation of the
lepton beam at HERA: new at
HERA II

e [ransverse polarization builds up naturally in HERA
through synchrotron radiation (Sokolov Ternov effect)

e Build up time is ca. 40 minutes

e Spin rotators flip transvere polarization to longitudinal
before interaction regions and back afterwards
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CC Cross Section: Polarized Beams

Charged Current e*p Scattering ZEUS
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Standard Model weak interaction left-handed
— only LH particles (RH anti-particles) interact
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Jets and o (Q?)




What are Jets?

e Quarks and gluons do not
exist as free particles

e Feynman & Field (1977):
Pencil like emission of
hadrons (jets)

e QCD radiation (gluons)
discovered at DESY 1979

e Strength of this radiation
S e T IS characterized by the

Pl strong coupling constant
Us

e Jets are the observable
sign of QCD radiation.

DESY 1979
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Remark about o

® o is not a constant

;‘I:{:Lrt;;icgliﬁfu*-aery of asymptotic freecdom in the theory of the strong b ut o ru n S i
® o runs against the
historical
prejudice...

It decreases with
Increasing energy

e Effect of ,negative
B-function
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Eta Phi Cone Jets UCAL transverse energ
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Dijet Cross Section in DIS
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e Note:
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take pdfs from inclusive
data (F,)
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Practical consideration:
Use Dijet Fraction

* ZEUS 96-97
DISENT®Had
“e MBFIT (0,=0.123)

—— MBFIT (0,=0.118)
* ZEUS 96-97 : 02 MBFIT («,=0.113)
—— DISENT®Had
DISENT
MBFIT1M

R

2+1 —

o, %
O-tOt

e R,,, has smaller
sensitivity to PDFs

e Some experimental
errors cancel

e FIt:
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o (Q?) from Dijet
Production

o from F{2+1

e ZEUS 96-97

PDG
aS
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ol (Q2)

e QCD fit of F, scaling violations :
= 0.1150 = 0.0019 (expt+fit) £ 0.0050 (scale) H1
= 0.1166 £ 0.0052 (expt+fit) £ 0.0040 (scale) ZEUS

e Jet cross sections: 1, 2, 3 jets
=0.1224 £ 0.00 + 0.00

@ ZEUS (82 pb ) (inclusivejet yp)
m ZEUS(38 pb’ )(dljet DIS) o ZEUS 98-00

I A ZEUS(39pb™) (inclusivejet DIS) om a, (M) = 0.1 224 + 0.0001 *L303 *ases
. v CDF (87 pb™) (inclusivejet pp) a8
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In one experiment
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