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Many Models of New Physics

‘Extra dimensions (ADD, RS, UED...): KK excu'ra’nons

*ADD: Graviton tower exchange effective operators: i7" 7.
Randall-Sundrum Gravitons: Discrete KK graviton specfrum

Extended gauge sectors
‘Extra U(1) factors: Es — SU(5) x U(1)y x U(1)y
‘Left-Right symmetric model: SU(2)r x SU(2)r x U(1)

*Topcolour
Many, many models
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What do these models have in common?
-Almost all of these models have new s-channel
structure at ~TeV scale
*Either from extended gauge bosons or
new resonances
How do we distinguish the models?
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How do we distinguish them?

Start by assuming the LHC discovers single rather
heavy resonance

What is it?

Tools are:
*Cross sections & Widths
*Angular Distributions
*Couplings (decays, polarization...)
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On resonance production of (RS) Gravn’rqns e ot
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Interference of exchange of virtual graw’ron KK sTaTes
with SM amplitudes
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ID ADD Graviton Exchange

. ~ Pankov & Paver he —ph/0501170 =
Suitable observables can divide possible models into subclasses

- To identify graviton exchange
‘Forward-Backward Centre-Edge
asymmetries: OCEFB = OCFB — JEFB
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Numerous difermion observables

18 di-fermion observables:
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Z' couplings

0.5
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1. Can we resolve the sign ambiguity?

Vs = 500 GeV Lint =1 ab™}! Mg =1, 1. 5 2 TeV
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2. How does it change with more
observables?

Vs =500 GeV Ly =1 ab™!
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3. What happens for higher mass?
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4. What happens with higher energy?

MZ! = 2.5 TeV

]

V3 = 500, 800, 1000, 1500 GeV
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The "Peskin Plot"
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Summary

The ILC will be an extremely powerful tool for
understanding a resonance discovered at the LHC
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