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Ep COLLIDER and EXPERIMENTS
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LUMINOSITY and POLARISATION
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NEUTRAL CURRENT SCATTERING

deep inelastic scattering (DIS): H1 detector
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CHARGED CURRENT SCATTERING

deep inelastic (DIS) scattering:
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CC andNC SCATTERING XSECTION
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HERA CC and NC DATA
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CC XSECTION + STANDARD MODEL

d’c . ~ G’ ( M, O (pdfs)
dxdQ® 2n (O’ +M,,

Mw is propagator mass (enters in Q2 dependency)
Fermi constant G includes most of the radiative
corrections

d’c . o’ 1 Mz .
== 2 7| T | P (pdfs)
& 0 AN

4M,, [1 —

Z
OMS scheme : Mw also enters in normalization
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W Propagator Self Energy
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W-MASS from PROPAGATOR
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STANDARD MODEL OMS SCHEME
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QUARK COUPLINGS to Z and DIS
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NC at large X Improvement ZEUS
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POLARISATION at HERA
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HIGH Pt unbalanced LEPTON Events

i e isolated lepton (e or )
e'p = ut X 4 PTmiss g g

Bvme MU ‘ ¢ high hadronic pr

P 28 GeV, P} = 67 GeV, P 13 GeV o _
® MISSING CE|DI"II'T'1'E'T'E'FPT

Standard Model:

dominated by W production

H1

in NLO-@CD: Diener, C.5., Spira
Eur. Phys. J C 25 (2002) 405
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Unbalanced LEPTON EVENTS

Search for [+P"* events at HERA Il (53 pb” ) I+P7" events at HERA 1994-2005 (e'p, 192 pb”)
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H1 and ZEUS RESULTS

H1 1994-2005 Electron Muon Taybrel W contrib.
L:(Eip] =192 pb~"! obs./exp. 0bs./exp. 0bs./exp. eft(7)

Full sample 25/184 £2.5| 9/49 +08 | 5/581 £1.36 || ~75(15)%

PX > 25 GeV 1129 +0.6 | 629 +0.6 | 0/053+010 | ~85(50)%

ZEUS 1994-2000 Electron Muon Tau W contrib.
L(e*p) =130pb~1 || obs/exp. obs./exp. obs./exp. et (7)

Full sample 24/206£32 | 12/11.9406 | 3/044012 | ~17(48)%

P > 25GeV 2/291046 | 5/2754021 | 2/02£005 | ~50(50)%
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ZEUS Tau EVENT

Example of Tau Candidate

tau candidate, p =39 GaV

P4 =396GeV PX=37 GeV M,=68GeV
T jet: collimated “pencil like”
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Single TOP PRODUCTION?

Motivation: explains the large hadronic Transverse
Momenta observed in the “Isolated Lepton” Events

as Pr of b-Jets resulting from t = bW Decays

m,,,
o —twsl] 3
5

« SM single top Production highly suppressed (o < 1fb)

« Flavour-Changing Neutral Current (FCNC) Interactions
may yield observable Cross-Sections

June 6, 2005 H. Meyer



LIMITS on FCNC TOP
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— These Limits do not exclude the Interpretation of

the “Iscolated Lepton®™ Events as resulting from Decays
of single top Quarks produced by FCNC Interactions
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SUMMARY

Pdf determination at HERA + EW
QCD part and EW fitted together

Polarisation will help to improve
Low rate unbalanced lepton events

are still coming in
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Alpha-S Determination
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