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EE Fermilab Tevatron - Run Il

Chicago - A36x36 bunches

_ Abunch crossing 396ns

ARun Il started in March 2001
APeak Luminosity:

= 2.85E32 cm2 sect
ppat1.96 TeV ARun Il delivered: >4.2 fb-L

- ] !

450000

)! 400000
3500

Ly " 300000

minosity {pb")
3 3

= (=] =1 (=]} [=]
Run Integrated Luminosity (pb™")

UUUUUU

Maln InJeCtor J 2 100
N & ReCyCIer =

EYTLLTLT i 5 24 43 62 B1 100 119 138 157 176 185 214 233 252 271 200 309 328 347 366
— - - 1 - Lahs
— e mlis B 7 %" Week #
- o (Week 1 st I05101)
1
|—Weewlnlegrated Luminasity g l\j|

2



Run |l Detectors

Solenoid Coil
EM calorimeter
Hadronic
calorimeter

Steel shielding

| nner most

New in DO for Run lib:
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Multi-Purpose Detectors:
ATracking

ACalorimeter

AMuon System

[ Muon Chambers

Shielding
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Hadron -Hadron Collisions

proton anti-proton
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two high-energetic hadrons



Hadron -Hadron Collisions

partons inside the hadrons:
parton density functions (PDFs)
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two high-energetic hadrons



Hadron -Hadron Collisions

outgoing parton(s)

h' h inclusive jets (py, y)
Ign p dijets (M., y')
T i
| \ v, di-y, v + jet
(Z°, W) + jet
top + anti-top
proton anti-proton

hard interaction

outgoing parton(s) (quark, gluon, v, Z°, Wi)



Hadron -Hadron Collisions

outgoing parton(s)

soft radiation

final-state radiation — ¢
internal jet structure >

proton @ . . a anti-proton
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initial-state radiation
di-photon g

outgoing parton(s) dijet azimuthal decorrelation
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Hadron -Hadron Collisions

outgoing parton(s)

hard radiation
Y + n-jet
(Z°, W) + n-jet
multi-jet production
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Hadron -Hadron Collisions

outgoing parton(s)
' @

hadronization,
fragmentation

fragmentation functions
hadronization corrections
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outgoing parton(s)



Hadron -Hadron Collisions

outgoing parton(s)
' @

multi-parton interactions
underlying event

anti-proton
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Hadron -Hadron Collisions

hadron-hadron
physics

_ )
outgoing parton(s)

outgoing parton(s)
' @

anti-proton

ISR/FSR
hadronization / fragmentation
underlying event

hard process (2 or more partons)

Wi



% A Jet Production w

A Jets beyond 2 A 2
A Photon Production

A Vectorboson + Jets
A Heavy Flavor Jets
A W-Asymmetry

Not shown:
A Diffractive Results
A Underlying Event Studies 15
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Parton -, Hadron -, Detector - n J e t

A Use Jet Definition to relate Observables
defined on Partons, Particles, Detector

A Direct Observation:
Energy Deposits / Tracks

|A Stable Particles (=True Observable)

A Idealized: Parton-Jets
no Observable (color confinement)
only quantity to be predicted in pQCD

parton jet

IR- and Collinear safe jet algorithms:
ATeV4LHC workshop

q ALes Houches 2007 workshop 14
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From Particle to Parton Level

A Measure cross section for pp-barA Jets (on @ PRlaevelcd)e

Corrected for Experiment al Effect:
o 1.5-
Use Models to StUdy Effects é 1.45_ Parton to Hadron Level Corrections
of Non-Perturbative Processes % 1_3:_ ........ Underlying event
(PYTHIA, HERWIG) © B Eﬂdm”'za“on
. . . “r ncertainty
A Hadronization Correction 11
A Underlying Event Correction S — o
of T A
CDF Study for cone R=0.7 s Hn Ty
for central Jet Cross Section 07F L e
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A Apply this correction to the pQCD calculation
A to be used for future MSTW/CTEQ PDF results

A First time consistent theoretical treatment of jet data in PDF fits 15




Inclusive Jet Production

A Run Il Increased x5 at pT=600GeV
Asensitive t o nNEe

Quark Compositeness,
l Extra Di mensi ons

A Theory @NLO is reliable ( 10%)
x5 A sensitivity to PDFs
A unique: high-x gluon
XT
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