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We think the electroweak theory is incomplete

also hierarchy problem, fermion masses, etc.
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QCD could be complete, up to MPlanck

… but that doesn’t prove it must be
Prepare for surprises!
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Might we see
unexpected event structure

in early LHC running?

Importance of canonical expectations
for multiplicities, correlations, topologies

Even without surprises, study of 
soft collisions, underlying events

will pay great dividends
in understanding multiple production

and the search for new physics!
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Soft Physics: the Pomeron
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αP ≈ 1.08

“φ”p

How realized in QCD (Pomeron ↭ gluons)?
How is Froissart bound realized? 

σtot ≤ C · ln2s
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AdS/CFT Connection, holography, etc.

Powerful methods to solve strong-coupling
problems that may give insight into real problems

Issue: theories we can solve are not exactly QCD,
so what should we expect from these exercises?

Insights into strongly coupled theories?
Hints about universal behavior?
Reliable analogues for QCD?

(Direct tests of string theory?)

Not merely la physique rétro !

49



LHeC studies span an impressive range
Proton structure & QCD for LHC

QCD beyond parton-model comfort zone: small & large x
Novel lepton-quark interactions: 

leptoquarks, R-parity–violating SUSY, …
Search for new interactions:

RH charged currents, eeqq contact terms,
graviton exchange, spin-2 resonances

Superpartners
New strong dynamics

Higgs-boson properties
Diffraction & soft physics

Nuclear effects
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Connections …
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Work hard!

Good luck!
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