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Many Models of New Physics

eLittle Higgs W; Zy By

eExtra dimensions (ADD, RS, UED...)): KK excitations
«ADD: Graviton tower exchange effective operators: z%T‘ "o
eRandall-Sundrum Gravitons: Discrete KK graviton spectrum

eExtended gauge sectors
*Extra U(1) factors: Es — SU(5) x U(1)y x U(1)y
oL eft-Right symmetric model:SU(2);, x SU(2)r x U(1)

eTopcolour
Many, many models
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What do these models have in common?
eAlmost all of these models have new s-channel
structure at ~TeV scale
eEither 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:
eCross sections & Widths
eAngular Distributions
*Couplings (decays, polarization...)
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Indirect Signatures for Gravitons g

Interference of exchange of virtual grawton KK states
with SM amplitudes

CAN
ADD: i3 T T

Leads to deviations inete™ — ff dependent on both A and s/M
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Can use multipole moments to distinguish spin 2 from spin 1
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ID ADD Graviton Exchange

_ ~ Pankov & Paver hep- ph/0501170m"
Suitable observables can divide possible models into subclasses

*To identify graviton exchange
eForward-Backward Centre-Edge
i EDGE NTER | CENTER EDGE
asymmetries: 9CEFB = 9C,FB — JEFB l““’“"ml"“ FORNARD | FORWARD
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LC: 50 ident. reach on Mg = 3.5 — 5.8 TeV at
V5 =10.5—1TeV and Ly = 500 fo1
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Numerous difermion observables

18 di-fermion observables:
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Z' couplings

: , : 0.5

Extraction of Z' couplings -
assuming M. is known from LHC

0.254
0" Al Al = ]
p—pt FB LR >
95% C.L. bounds -0.25-

: “ ve=08TeV, my=15TeV

L=1 ab-! AL=0.2%, P_=0.8, P,=0.6, AP=0.5% _ B s - 0.8 TeV, my = 2.0 TeV

-0.5- B vs=05TeV, my =1.5TeV

Bl s=1.0TeV, m,=3.0TeV

Note sign ambiguity R !

S. Riemann: TESLA TDR & LHC/LC Study
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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” U T-‘” "
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Summary

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

N2
%E‘at S. Godfrey, Carleton University Snowmass'05: ID'ing of s-channel Resonances 15



