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QCD : Emphasis on perturbative – tests of hard processes

Parton distributions in beam particles with scaling violations
Initial and final state parton showers
Hard sub-processes
Beam remnants and “underlying event”
Parton fragmentation 
Hadronization and hadron decays

Theory where we can, modeling and tuning where we cannot.
Not doing any “precision” (%) tests of PQCD here.
Understanding PDFs and jets needed for jet spectroscopy etc.,
(top, Higgs, SUSY, other BSM)      These are QCD “tools” 
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The REAL Strong Interaction

point-like, weak coupling
perturbative

extended, strong coupling
non-perturbative

Many approaches, none complete:

Lattice Gauge Theory
Small volume, hadron size

Regge Theory: Analyticity +
Unitarity + Crossing Symmetry
+ Complex angular momenta

String models, etc.

Want a complete understanding of S.I.

Non-perturbative – perturbative transition

2Q = 0 → ∞
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High Q^2 frontier more “searching for new (BSM) physics”
than “testing QCD”
Low Q^2 frontier is studying strong interactions (i.e. QCD)
at large distances color singlets, diffraction, confinement (?)

Hard diffraction combines high and low
Q^2 in single interaction ... interplay instructive
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u-loop : γγ c-loop : χ

b-loop : χ t-loop: H

Topical example:
Central Exclusive Production

+ -

c,b

pp p H p, pp p W W p, pp p ZZ p,
pp p χ p, pp p γγ p

→ → →
→ →
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Hard diffraction (jets, W & Z, b, ..) – many Run 1 papers CDF & D0
Even richer program in Run 2 with upgraded forward detectors
[talks by Brandt, Gallinaro, Goulianos, Royon/AB]

It was/is a major part of HERA’s physics
It is important at RHIC/LHC Heavy Ions [talk by White]

At LHC new windows open up, certainly in QCD, perhaps BSM
[talks by Albrow, DeRoeck, Snow, Strikman, Weiss]

max

max

M (SDE) ~ 3 TeV (cf 450 GeV at TeV)
M ("DPE") ~ 700 GeV (cf 100 GeV at TeV)

e.g.


