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Neutral current DIS cross section

neutral current DIS cross section:
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Charged current DIS cross section

charged current DIS cross section:
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Charged and neutral currents at HERA

HERA
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Polarised neutral current measurements

- single differential cross sections with longitudinally polarised lepton beams (HERA 1)
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Polarisation asymmetry in neutral currents

¢ the charge dependent polarisation asymmetries in neutral currents
- direct measure of EW effects

neglecting Z term generalised structure function F_ is expressed:
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H1 Preliminary
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New NC measurement in

ZEUS

- new method to measure neutral current cross sections at large

Bjorken x (ep, Q*>575 GeV?)

Motivation: reduced PDF uncertainty at high x
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New NC measurement in ZEUS
Binning

y=1
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- new X reconstruction method
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New NC measurement in ZEUS

ZEUS
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SM weak interactions: only left-handed particles interact (right-handed

currents forbidden)

HERA Charged Current e“p Scattering
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(polarised) single differential CC x-o0s sections

- single differential cross sections with longitudinally polarised lepton beams (e*p)
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(polarised) double differential CC x-os sections
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Double differential CC x-0s sections
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Helicity structure in CC interactions

e Unpolarised reduced cross
section in bins of x as a

function of (1 — y)?
— helicity structure of CC

Interactions
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Combined QCD & EW fit 2

— neutral and charged current cross sections are used to constrain
Parton Distribution Functions (PDFs)

- weak couplings a ,a v ,v of light quarks to Z boson can be extracted
from DIS data with combined QCD-EW fit

e=(1)

e*(I')

au'ad'vu'vd

EX(P'J
- =

- vZ interference and Z exchange in neutral currents
- NC at high Q? of polarised HERA |l data bring additional sensitivity on v,

- charged currents for u-, d-quark separation
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Combined QCD & EW fit: coupling sensitivity

General NC cross section:

dQJNC B
dzdQ2?

In unpolarised case:

terms with ve(~0)
can be neglected
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v, - constrained from F2Z
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Combined QCD & EW fit: coupling sensitivity

In polarised case (P _#0):

' I' l'
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Combined QCD & EW fit: data =
D

Full HERA low and high Q? data used in the simultaneous QCD-EW fit
(best available precision):

- combined measurement of e*p scattering at low Q* (~2% overall
accuracy) Eur. Phys. J. C63, 625 (2009) [ArXiv 0904.0929]

- medium Q? (e*p) precision measurement (1.3-2% accuracy)
Eur. Phys. J. C64, 561 (2009) [ArXiv 0904.3513]

- preliminary high Q? e*p NC and CC data
Hlprelim-09-043 & H1lprelim-09-042

HERAPDF 1.0 parametrisation strategy used in the fit
JHEP 1001:109,2010, arXiv:0911.0884 [hep-ex]
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Combined QCD & EW fit: results

x2/dof=1183.8/(1244-14)=0.96
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Combined QCD & EW fit: results

Fix d quark couplings & fit v -a -PDF Fix u quark couplings & fit v -a -PDF
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— Reduced correlation and thus much improved precision
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Combined QCD & EW fit: results

- comparison with ZEUS
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— For final precision, need the combined H1+ZEUS data
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— the latest results from HERA on proton structure measurements
were presented:

- high Q? NC/CC cross sections:

- full HERA statistics, measurements of EW effects via
longitudinal lepton polarisation

- QCD+EW fits:
- determination of EW parameters (light quark couplings)
- improved sensitivity due to polarisation effects

— for the combination of H1 and ZEUS measurements and HERAPDF1.0 see talks by
Jolanta Sztuk-Dambietz and Voica Radescu
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HERA2 CC Data =
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Total CC cross section

Total Cross Sections I
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New NC measurement: kinematic reconstruction

Q2 and x reconstruction
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New NC measurement: kinematic reconstruction

Reconstruction of x

Best resolution achieved

multi jets events
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New NC measurement in ZEUS
ZEUS
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Combined QCD & EW fit: results

- comparison to data (high Q? polarised e*p NC)
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