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Leptoquarks

e Leptoquarks appear naturally in GUTs
Remarkable symmetry between leptons and quarks

e Leptoquarks have:

Color 0 4
Fractional electriccharge @ === ==
Lepton and baryon numbers q

Can be vector or scalar

3 generations favored by observed limits on lepton-number violation
and flavor-changing neutral currents

e Constrained by established limits on proton decay
If LQ cannot couple to diquark, proton is stable

LQ discovery possible in the first 100pb-! of data 7
Q Yp P @ e

with B=1 for LQ - [+ g and m , < 550 GeV ) :LQ
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Leptoquarks

Tevatron Limits
Mass Limits (LQ->eqw/ B=1) Mass Limits (LQ->uq w/ B=1)

DA: m o >292 GeVatlfb DJ: m g, > 316 GeV at 1 fb
CDF: m, % > 236 GeV at 200 pb CDF: m, o, > 226 GeV at 200 pb!
Search For Fir
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ATLAS Detector

Resolution, Paticle ID, Fakes
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Holes i in Muon LVL1 Geometrlc Acceptance
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Leptoquark Production with LHC

Signal and Background

Pair Productiog — dominated by QCD processes

LQ
DY
ttbar

WW, Z2Z, WZ
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LQ Background Suppression
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LQ mass
Before and After Background Suppression
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LQ Discovery Potential
50 Significance
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Left-Right Symmetric Models

e Introduces Majorana Neutrinos, generating light
neutrino masses via the sea-saw mechanism

v
e Majorana Neutrinos allow Baryogenesis via
Leptogenesis

Majorana decays do not conserve lepton number
Same sign dilepton signal with negligible background
CP violation gives leptonic matter/antimatter asymmetry

Leptons converted to baryons via (non-perturbative)
sphaleron interactions

Leptonic asymmetry is converted to baryonic asymmetry
LSP stable

e Parity is an exact symmetry at high energies
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LRSM Current Limits

D@ Direct Limits: m,, > 739 GeV for g’=9,, /9,y <.72 for m,z = 600 GeV at .9 fb!
CDF Direct Limits: m,,, > 800 GeV for g’'=g9,, 9'/9,, < .65 for m,; = 600 GeV at 1.9 fb!
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V.M. Abazov et al., The D@ Collaboration, Phys. Rev. Lett. 100, 211803 (2008) pg 11
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Events / 50 GeV per 100 pb™
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Events / 40 GeV per 100 pb”'

Events / 60 GeV per 100 pb”

LRSM Background Suppression
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Events / 20 GeV per 100 pb’

Events / 20 GeV per 100 pb’
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Events / 50 GeV per 100 pb”

Events / 50 GeV per 100 pb”

Before and After Background Suppression
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Significance (dielectron channel)

56 signal discovery cross section * Br(ee) [ pb |
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Significance (dimuon channel)
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Summary

L RSM and LQ channels have great potential for results with early data
*\Working to understand detector response with beam events, cosmic data

*Extending analyses to include single LQ production, Z’->NN, and other channels

ATLAS Collaboration, Expected Performance of the AT  LAS Experiment,
Detector, Trigger and Physics, CERN-OPEN-2008-020, Geneva, 2008, to appear.



