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Other New Physics Signatures:

- Leptonic and other s-channel resonances

- multi-gauge-boson signals

- measurement of mass and spin, quantum numbers

- leptoquark-type signatures

- flavour physics

- fourth generation-type signatures, exotic quarks

- TeV scale gravity-type signatures

- other possible signatures of new physics

Interpretations of results for 10 fb−1 at LHC

⇐⇒ Implications of future collider scenarios.
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Alternative Classification of WG4 Topics:

• Spin-0 Resonances:

Leptoquarks; s-quarks/s-leptons (RVP); di-quarks ...

• Spin-1/2 Resonances:

New leptons L±, N0; new quarks t′, b′ ...

• Spin-1 Resonances:

New gauge bosons Z′, W ′, gKK, ρTC ...

• Spin-2 Resonances:

Massive graviton GKK ...

• More exotic:

Stringy resonances, Hidden valley, Squirks, Unparticles ...

Broad range of theoretical ideas!



Observational Aspects:
(Almost) Any 2-body combinations are predicted!
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(Almost) Any 2-body combinations are predicted!

e/µ τ ν j b t γ W/Z h
e/µ Z ′

KK LFV W ′

KK LQ LQ LQ e∗, µ∗ L±, N0 L±

GKK ν̃, H±± ℓ∗, ν∗ ℓ∗

τ Z ′

KK W ′ LQ LQ LQ τ ∗ τ ′, µ′

GKK ...
ν LQ LQ LQ ν∗ ν∗, ν ′

j Z ′, GKK RPV RPV
ρTC

b Z ′, GKK b∗ T b’
ρTC

t Z ′, GKK t∗ T T
ρTC

γ G∗, H
W/Z Z ′, GKK W ′/Z ′

h H/A

All kinds of observables: spin (final state, angular)

couplings (asymmetries, angular distributions), mass (bumps) ...

Anticipating early discoveries (and pop up champagne)!
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Vast body of literature exists in these topics:
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Searches at the Tevatron:
• Z ′, GKK → e+e− at the Tevatron:
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Mt′ > 311 GeV:

200 300 400 500

theoretical prediction

Bonciani et al.
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CDF Run 2 (2.8 fb-1)

Preliminary
t'→Wq, ≥ 4 jets

HT vs Mreco

There are 7 events in 375−500 GeV (excess!) ...
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Z′ Search at the LHC:

With 10 fb−1, one can reach MZ′ = 3 − 4 TeV.

Even for 200 pb−1, one can reach MZ′ = 1.4 − 2.2 TeV.



Z′ Studies at the LHC:

for MZ′ = 1 (3) TeV with 10 (400) fb−1.



More searches at the LHC:
• Rich physics to search for:
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Going to Future Colliders

New frontiers for high energy and precision physics.

• SLHC: Luminosity frontier.

• DLHC, VLHC: Energy frontier.

• ILC: Precision physics.

• CLIC: Energy frontier and precision physics

• Muon Colliders: Precision physics and energy frontier.

Depending upon LHC discoveries, make optimal choice.



At the ILC: (Virtual) Z′ Reach
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At the ILC: Angular distributions for spin

SMInterference of exchange 
of virtual graviton KK 
States with SM 
amplitudes

Eg. ALR

Hewett, hep-ph/9811356

Spin 2

jj



At the VLHC:

Higher threshold, higher luminosity:

for heavier or colored particles.



Precision scalar mass determination at a muon collider:

High beam-energy resolution, high luminosity:

A Higgs factory.



Issues to Consider

LHC with 10 fb−1 ( 200 pb−1) ⇐⇒ Implications of future collider scenarios



Issues to Consider

LHC with 10 fb−1 ( 200 pb−1) ⇐⇒ Implications of future collider scenarios

• Identify the most promising physics channels.

• Distinguish between assumed experimental signatures

and their possible interpretations within certain models.

• Possible experimental and theoretical uncertainties.

• Detector and machine specifications to reach the physics goals.

Signal observation less an issue;

Property determinations challenging.



Issues to Consider

LHC with 10 fb−1 ( 200 pb−1) ⇐⇒ Implications of future collider scenarios

• Identify the most promising physics channels.

• Distinguish between assumed experimental signatures

and their possible interpretations within certain models.

• Possible experimental and theoretical uncertainties.

• Detector and machine specifications to reach the physics goals.

Signal observation less an issue;

Property determinations challenging.

• Particle ID’s: At least b, τ, ...



Issues to Consider

LHC with 10 fb−1 ( 200 pb−1) ⇐⇒ Implications of future collider scenarios

• Identify the most promising physics channels.

• Distinguish between assumed experimental signatures

and their possible interpretations within certain models.

• Possible experimental and theoretical uncertainties.

• Detector and machine specifications to reach the physics goals.

Signal observation less an issue;

Property determinations challenging.

• Particle ID’s: At least b, τ, ...

• Lepton charge ID’s: e, µ at TeV, for property determinations.



Issues to Consider

LHC with 10 fb−1 ( 200 pb−1) ⇐⇒ Implications of future collider scenarios

• Identify the most promising physics channels.

• Distinguish between assumed experimental signatures

and their possible interpretations within certain models.

• Possible experimental and theoretical uncertainties.

• Detector and machine specifications to reach the physics goals.

Signal observation less an issue;

Property determinations challenging.

• Particle ID’s: At least b, τ, ...

• Lepton charge ID’s: e, µ at TeV, for property determinations.

• Highly boosted particles: W, t crucial for heavy resonances.



Issues to Consider

LHC with 10 fb−1 ( 200 pb−1) ⇐⇒ Implications of future collider scenarios

• Identify the most promising physics channels.

• Distinguish between assumed experimental signatures

and their possible interpretations within certain models.

• Possible experimental and theoretical uncertainties.

• Detector and machine specifications to reach the physics goals.

Signal observation less an issue;

Property determinations challenging.

• Particle ID’s: At least b, τ, ...

• Lepton charge ID’s: e, µ at TeV, for property determinations.

• Highly boosted particles: W, t crucial for heavy resonances.

• Multi-jet resonance?
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Updated at the site:

http://sites.google.com/site/lhc2fcwg4/


