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Deep inelastic scattering at HERA

Q?is the probing power

X is the Bjorken scaling variable

y is the inelasticity

Neutral current: exchange of y or ZY

Charged current: exchange of W#

Q2 =_q2 =_(k_kl)2

_ 0’ pq

s=(p+k) Q*=x-y-s
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Neutral current DIS cross section
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Charged current DIS cross section

CC e*p cross section:

2 _CC + 2 2 2
D) G ( Mi ) [T+ +(1-y)(d+5)]

dxd0®>  4m\ M2 +0

CC ep cross section:

2
d’0 (e p) _ G [_ My [ 2,9, = ]
a0 = w2 e u+c+{1-y)(d+s)
Electron/positron-proton collisions probe different quark content of proton

Big difference in cross section magnitude

Cross sections suppressed due to large mass of W boson compared to NC DIS
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Polarised DIS cross sections

NC cross section modified by P:

d’c(e*p) _ 2ma? + + _ Nz-N;
dxdQ? B xQ* [HO i PHP] P = Nr+Np

Unpolarised contribution

Polarised contribution - only includes Z and yZ terms

Polarised contribution only significant at high Q? - subtle effect at HERA

CC cross section modified by P:

o’ ’(P)=(1=P) 057 (0)

Polarisation scales P=0 cross section linearly - clear and large effect at HERA
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HERA II operation - luminosity

ZEUS Luminosity 2002 - 2005
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HERA II operation - polarisation

1.on gitudmal

Average HERA polarisation
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NC events in the ZEUS detector

Isolated high P+ positron with hadronic jet balanced in ¢
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CC events in the ZEUS detector

Missing transverse momentum from the undetected neutrino
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Neutral current sample
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Charged current sample
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Charged current cross sections

Q%> 200 GeV?

P=+31.8 + 0.9%
L = 14.1 pb!

o =46.7 £ 2.4 (stat.) £ 1.0 (syst.)
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o =22.5 %+ 1.6 (stat.) £ 0.5 (syst.)
+ 1.1 (lumi) pb

No hint of right-handed charged
current o(P=-1)=0
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Charged current cross sections
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e Well described by
Standard Model

e QOverall normalisation
scaled by (1+P) factor
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Neutral current cross sections
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Neutral current cross sections
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Summary and future prospects

e Preliminary measurements of charged and neutral
current cross sections with longitudinally polarised
positron beams

e Measurements in good agreement with the Standard
Model

o 0.6

os s eplsl pll::i P=+50% '

e Expect first e’p results L champytrn ¥
later in the summer ™ A

e Precision measurements
with full HERA II data set ™ .
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