Hard QCD Processes:
Connecting ep at JLAB and pp at LHC

Exclusive processes —— Transverse spatial <— Hard processes in
in ep scattering distribution of partons high—energy pp collisions
at large Q? in nucleon (dijets, Higgs production)
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e Exclusive processes in ep: Factorization
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e Transverse spatial distribution of partons
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e Application: Hard processes in high—energy pp (pp) collisions

Hard dijet
Higgs etc.

Overlap of transverse spatial
distns of partons determines
impact parameter (b) dependence
of cross section
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e Events with hard dijets vs. generic inelastic events

Size as appears
IN Cijnel
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— Classification
of pp events

(p*)q.y < RZ. at high energies

... Two scales!
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e Comparison of impact parameter distributions
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W/TeV | dijet | double | generic
dijet
LHC 14 0.67 | 0.26 2.7
Tevatron 1.8 0.63 | 0.24 1.8
RHIC 0.5 0.99 | 0.23 1.43

Hard dijet production: “Filter” for central pp collisions (Trigger)

.. . Numerous applications!




e Strong gluon fields in central pp collisions at LHC

pD, BBL

Interaction of
“spectator’ parton
X~10-° X with other proton

— Unitarity (“black body”) limit: P(inelastic) — 1

— Spectator parton acquires large transverse momentum:
p% gpr, ~ 10 GeV? > A

— Resolved by collision with parton in other proton (zr ~ 1071):
Hadron production at backward /forward rapidities
modified by large p | and absorption effects



e Diffractive Higgs production at LHC
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— Suppression factor S? = 0.03 — 0.06



e Correlations in transverse position of partons

-~ ... Can be probed in

double dijet production!

uncorrelated correlated

CDF (Fermilab) data compatible with
“constituent quarks” of size p ~ 0.3 fm



Summary

e Hard QCD processes provide a “handle” on effective impact parameters
in high—energy pp collisions

... Trigger on central collisions
e Need more information about the spatial distribution of partons
from exclusive ep scattering

— Valence vs. sea quarks, gluons
— z—dependence of transverse size

JLAB at 12 GeV will help
make the nucleon fit for 14 TeV!



