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Outline

Latest HERA luminosity harvest

Searches for exotic signatures: Possible new physics:
Isolated leptons with¥° ) Anomalous single top viBcCNC
Multi-lepton events ) Doubly charged Higgs
Multi-jets with j'ss —> Excited neutrinos
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Sorry, there are yet no new HERA results about...
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Isolated leptons and p,™ (H1

Total analysed luminosity from HERA | + |l data2&8spl?

I+PMss events at HERA 1994-2004 (e "p, 158 pb )
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I+PMss events at HERA 1998-2005 (e p, 121 pb ™
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In 279 pBof ep data the excess is
observed ire'p data onlynot in ep!?
Does ZEUS see the same?
Is there a theoretical concept for
this? FCNC-top, SUSY?



Isolated leptons and p_.™ (ZEUS)

Short answer:
No, ZEUS does not see a significant exce:

Isolated lepton events in HERA Fplidata!
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Anomalous top production via FCNC
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Isolated tau leptons and p_ ™ (H1)

it's very difficult to identify tau leptons at HERA dedicated analysis needed!
H1 + P Mss candidate with large P %

missing p

JY

X

PMss =59 GeV  P; =14 GeV  P) =51GeV

Tau-identification (hadronic decays only) basget®mwith
low track multiplicity and narrow “pencil-like”mha
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Isolated tau leptons and p_ ™ (H1)

© + PSS events at HERA 1994-2004 (e'p, 153 pb™) © + P™ss events at HERA 1998-2005 (e'p, 125 pb™)
(7] (")
-E 102 ® H1 Data (prelim.) Noaa = 8 'E ® H1 Data (prelim.) Npaio = 17
S == AlISM N, = 10.8+ 2.5 S 10° = AllSM N, = 13.5+ 2.8
> [] Signal > [ 1 Signal
L N 1T
10 153 pbtep 10 125 pbtep

] 10-2 I1|||—|I1'|'||||||||||||||||||||
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30/40 50 60 70 80 90 100
P}/ GeV P}/ GeV

H1 (prelim.} &+ p™ss
279 pBb obs. / exp.
Total |25/ 24.22:20 Remarkable events with an isolated

5.80
px> 25 Gev| 3/0.743% tau.lepton and_p*°is observed at high
p. inep data!

ep (125 pt) | 370.3% 50
ep (153 pt) | 0/0.40919

L. Lindfeld, Uni Zirich SUSY'06, Irvine June 16, 2006



Isolated tau leptons and p_.™ (ZEUS)
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Multi-Lepton Events (H1)
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Multi-Lepton Events (H1)
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Multi-Lepton Events (ZEUS)
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Doubly charged Higgs (H1)

Dedicated search for
ee, el orgpairs with equally

charged leptons (=beam charge)'
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[Subm. to Phys.Lett.B, hep-ex/0604027]
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Excited neutrinos (H1)

e ; (€) Signature:
neutral lepton-boson resonance (CC-like)

W 2 (W) extra jets besides* decay products
q(x) q Feature:
cross sections ar®(102) larger in g
D X collisions due to favourable valence u-quark
and helicity enhancement in CC
L. = 1 F g f awa + OfOY B + o.f aGa ZF w* Hagiwara et al, ZPC 29 (1985) 11
it~ 2_ R |g_?z_} ?_{z_} |gS Sg_} L e* Bodeema et a’I, ZPC 57 (1993) 4.
SuU(2) U (1) SU(3)
boson couplings to fermion F and excited fermion F*
1 Y 1 Y o T
Ckee = i(ﬂ q + fOE) Czep = E(ﬂ 3 COt w foitan W) Cwrr = 2P§sin W
1
c = 4 9 photon coupling tem* only for f f'
Cee = E(f + f9 photon coupling to ee* only for f '
4
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Decay: !
Signature:  photon + g"s

SM BKg: radiative CC

Excited neutrinos (H1)

Analysis reaches 80-90% (~70%) acceptance as$afiritF+f') by covering the channels:

p,™**+ multijet

CC (multijet)

e + multijet

NC (multijet)

-

jet

jet

jet

jet
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Excited neutrinos (H1)
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Summary

Excess of isolated leptons observed at H1 in old
and new ® data > *p/ep asymmetry apparent

No such excess at ZEUS
Events with Tau leptons .

Slight excess in both experiments
Remarkable high-multi-lepton events observed

Competitive new limits on doubly-charged Higgs
New domain explored for a possible excited neutrino

production and limits extended
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Outlook
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