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HERA collided e± (27.5 GeV) and protons (820,920,460,575
GeV) at largest

√
s ≈ 318 GeV

∼ 0.5 fb−1 per experiment
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Isolated Lepton
Production
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Main SM physics source
of isolated leptons in
events with missing
transverse momentum
at HERA is single W
production (σ ≈ 1.3pb)
via γp

Modelled using Epvec generator

NLO QCD corrections applied leaving theoretical error ∼ 15%

Hadronic system typically has low transverse momentum (PX
T )
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http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6TVC-473DJ9W-43-6&_cdi=5531&_user=10&_orig=browse&_coverDate=05%2F11%2F1992&_sk=996249998&view=c&wchp=dGLzVlz-zSkWW&md5=c37b95a51ea62663a1174c4dc6ddb998&ie=/sdarticle.pdf
http://www.slac.stanford.edu/spires/find/hep/www?irn=4897986
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Backgrounds

NC DIS CC DIS Dilepton production

e (kµ) e´ (k´µ)

γ,Zo (qµ)

p (pµ) X

e (kµ) ν (k´µ)

W± (qµ)

p (pµ) X

Genuine electron misidentified lepton Genuine µ and fake
and fake Pmiss

T due and genuine Pmiss
T Pmiss

T due to
to mismeasurement mismeasurement

σ ≈ 8000 pb σ ≈ 40 pb σ ≈ 30 pb
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e Candidate

Well isolated electron

Large hadronic activity not back-to-back with electron
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µ Candidate

ZEUS

µ
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HERA I results

Electron Muon
1994-2000 e±p obs./exp. obs./exp.

(W± contribution) (W± contribution)
Full sample 11 / 11.54 ± 1.50 (71%) 8 / 2.94 ± 0.50 (86%)

H1 pX
T > 25GeV 5 / 1.76 ± 0.30 (82%) 6 / 1.68 ± 0.30 (88%)

118.4 pb−1 pX
T > 40GeV 3 / 0.66 ± 0.13 (80%) 3 / 0.64 ± 0.14 (92%)

In isolated lepton Searches in HERA I data H1 observed an
excess over the SM in both electron and muon channels.

Excess was not confirmed by ZEUS in similar analyses

In the τ channel ZEUS observed 2/0.2± 0.05 (45%) events at
PX

T > 25 GeV
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This Talk

In this talk I present recent results on Isolated lepton Searches:

H1 Isolated (e,µ) searches with full HERA luminosity
(H1prelim-07-063)

ZEUS Isolated (e,µ) searches with full HERA luminosity
(ZEUS-prel-07-021)

Combined H1+ZEUS Isolated Lepton (e,µ) searches
( H1prelim-07-162/ZEUS-prel-07-029)

H1 Isolated τ results (H1prelim-07-064)

Related but covered by other talks at DIS2008:

H1 Single W production results

Single top Production at HERA

Lepton flavour violation

James Ferrando Isolated Leptons at HERA 8 / 21

http://www-h1.desy.de/h1/www/publications/htmlsplit/H1prelim-07-063.long.html
http://www-zeus.desy.de/~ferrando/public_prel/eps07/
http://www-h1.desy.de/h1/www/publications/htmlsplit/H1prelim-07-162.long.html
http://www-h1.desy.de/h1/www/publications/htmlsplit/H1prelim-07-064.long.html


Introduction
Searches

Summary

H1 results
ZEUS results
H1 + ZEUS Working Group Results
H1 Isolated Tau

Selection

A large amount of work has been done by H1 and ZEUS
analysis teams to ensure compatibility of searches
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H1 Results
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ZEUS results
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No excess visible in ZEUS search
in either e+p or e−p data set

SM (dominated by W
production) describes data well
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H1+ZEUS

In 2006 H1+ZEUS working groups were formed with a view
to producing final combined results on important topics

One such group was assembled with a view to producing
combined results on searches

Comparisons of phase space explored by different experiments
were made

Having established compatibility of searches, the results were
combined

http://www.desy.de/h1zeus/exotics/isolated-leptons/
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Combined results
e+p data
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H1 τ
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CC background dominates over
most PX

T

1 event observed compared to 1
expected for PX

T > 25 GeV

H1 Preliminary Tau
τ + Pmiss

T events obs./exp. (W±)
e±p Full sample 20 / 19.5 ± 3.20 (14%)

471 pb−1 pX
T > 25GeV 1 / 0.99 ± 0.13 (63%)
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Searches have been performed for isolated leptons in events
with large missing transverse momentum using the full HERA
data set (0.5 fb−1 per collaboration)

Excess over the standard model at high PX
T observed by H1 in

HERA I data remains in e+p data

ZEUS has not confirmed the H1 excess

H1 and ZEUS have set up a working group to produce final
combined results on isolated leptons:

W production cross section
BSM limits
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RPV SUSY
Significance of H1 excessRPV SUSY?

Possible
interpretation of
excess

For many RPV
scenarios:
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Eur. Phys. J. C51 543 (2007)
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http://www.slac.stanford.edu/spires/find/hep/www?irn=7024258


RPV SUSY
Significance of H1 excessSignificance

The e + p preliminary H1 only has a significance 3.0σ

In the common phase space e + p preliminary H1 only has a
significance 2.9σ

Combining with ZEUS one obtains 2σ !
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