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Deep Inelastic scattering at HERA

e Neutral current: exchange of y or Z°

e Probing the proton at small distance
scales

QZ =_q2 =_(k_kl)2

_ 0’ pq
X =5 y — pk

e Q?is the probing power B 5 2
X is the Bjorken scaling variable s=(p+k)” Q" =x-y-s

e VY is the inelasticity
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HERA |

operation

This analysis based on

63 pb-! e*p data collected in
1999 and 2000

(DESY-03-214)

Centre-of-mass energy ~320
GeV

Compared later with 16 pb
e"p data collected in 1998
and 1999

(DESY-02-113)
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Neutral current DIS cross section

_ 2
NC Reduced cross section: O yc (x, Q )
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Dominant contribution T
Sizeable only at high y

Contribution only important at high Q2
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Kinematic range

I
Huge range of HERA E“’Se‘
measurements = o
104:— [ zEuUs
. . i Flxed Target Experiments:
This analysis Q*>185 GeV? 03 comwencons
and extends to high x . mesmac
Pl
102 mﬁcf
Sensitivity to valence quark 7
distributions and electroweak 10 ¢
effects 5
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NC events In the ZEUS detector

EM:
5 & —t== (o 1] 7_1_3%
7 __ ; HAD:
()
0 %E =1-2%
IS ANGLE:
00 = Imrad

Precise calibration in-situ with NC events
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Event selection

Select events with an
Isolated e* with energy of at
least 10 GeV in the
calorimeter with a matched
track

Reject background with

38 GeV < E-p, (d) < 65 GeV
P./VE <4 GeV1?

Signal (Djangoh - CDM)
Includes diffractive
component (RAPGAP)

Background from
photoproduction (HERWIG)

MC gives a good description
of the data
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Binning and event sample

200 < Q2 < 30000 GeV? ——
0.005< x < 0.65 ' ——
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Which gives resolutions of
— Q2: ~3%

— X: 4-15% N TR
_ y: ~10% 10 10 1
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Single differential cross sections

SM describes the data over
six orders of magnitude

v exchange dominates at low
values of Q2

Difference between e*p and
ep at high Q?

— v-Z9 interference

— constructive for ep

— destructive for e*p
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Single differential cross sections
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Reduced cross section

o=tP
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Precision statistically limited at high Q2
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ZEUS
e [ xoms, | xwom
e Extract F, b e |
electromagnetic ol ey N/wd(
structure function el

e Combine with previous
96/97 measurement

(DESY-01-064)

e In good agreement with
other experiments and
well described by the

Standard Model
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That's 1t for HERA 1I....
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Completes the HERA | high Q2 cross section measurements
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Summary

e Measured single and reduced cross sections
e Effect of Z-boson exchange clearly seen

e All cross sections in good agreement with the
Standard Model

» F, electromagnetic structure function extracted and
compared with measurements from other
experiments

e Final ZEUS high Q2 measurement from HERA |
e Looking forward to HERA Il data
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