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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 fo—1 at LHC

<— Implications of future collider scenarios.
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Spin-0 Resonances:

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

Spin-1/2 Resonances:

New leptons L*, N9 new quarks ¢,b ...

Spin-1 Resonances:

New gauge bosons Z', W', grwy pro -

Spin-2 Resonances:

Massive graviton G g ...

More exotic:

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

Broad range of theoretical ideas!
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PTC
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W/Z Z'\Ggg | 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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Searches at the Tevatron:
Z'. G — ete  at the Tevatron:
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There are 7 events in 375—-500 GeV (excess!) ...
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. Ear'|y discoveries? E.g. Di-lepton Resonance

ioReconstructed with
initial misalignment -

If we are lucky:
a sighal could be
seen very early on

First months of operation
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7! Search at the LHC:
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With 10 fb~!, one can reach M, =3 — 4 TeV.
Even for 200 pb~!, one can reach M, = 1.4 —2.2 TeV.




7! Studies at the LHC:

On-peak A% ™ and o™, 3 TeV
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More searches at the LHC:
e Rich physics to search for:

- BSM Physics at the LHC —

-New Gauge Bosons? Hidden Valleys? ZZ/WW resonances?
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We do not know what is out there for us...
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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
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At the VLHC:

LHC LHC
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Higher threshold, higher luminosity:
for heavier or colored particles.
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Precision scalar mass determination at a muon collider:

Separation of A° & H° by Scanning
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High beam-energy resolution, high luminosity:
A Higgs factory.
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LHC with 10 fb~1 ( 200 pb~1) <= Implications of future collider scenarios

e Identify the most promising physics channels.
e Distinguish between assumed experimental signatures
and their possible interpretations within certain models.
e Possible experimental and theoretical uncertainties.
e Detector and machine specifications to reach the physics goals.

Signal observation less an issue;
Property determinations challenging.

e Particle ID's: At least b, 7, ...

e Lepton charge ID's: e, u at TeV, for property determinations.
e Highly boosted particles: W, t crucial for heavy resonances.

e Multi-jet resonance?
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Updated at the site:
http://sites.google.com/site/Ihc2fcwg4/



