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Inclusive Jets  (see also talk by M.Martinez-Perez)

 Constraining the PDFs (high-x gluon)
 To describe Standard Model physics
 To discover New Physics

 How to measure at the Tevatron
 kT algorithm  (1.1fb-1 of data)
 midpoint cone algorithm (1.0 fb-1 of data)

 What it says about PDFs.
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Was this new physics?
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Methodology

Tdydp

d !2

Count #jets

in bins
 of 

rapidity

&bins of
(transverse)

energy
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2-3% systematic
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Methodology

Tdydp
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Hard Scattering 

PT(hard) 

Outgoing Parton 

Outgoing Parton 

Initial-State Radiation 

Final-State Radiation 

• QCD predicts hard
scatter
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kT algorithm

Midpoint
cone algorithm

PRD 78, 052006 (2008) 

PRD 75, 092006 (2007) 
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kT algorithm Midpoint
cone algorithm

Calorimeter response

Systematic:  10% -> 60% on cross-section measurement.
(larger at high pt)

Jet Energy Scale: Nucl. Inst. Meth. 566 (2006) 375–412
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kT algorithm Midpoint
cone algorithm

Calorimeter resolution

Systematic:  10% -> 2% on cross-section measurement.
(smaller at high pt)

σ(CEM)=14%/√ E+2% 
σ(CHA)=50%/√ E+3%
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kT algorithm Midpoint
cone algorithm

Unfolding to
hadron level

Systematic:  1% -> 10% on cross-section measurement.

Correct for energy missing from defined jet (calorimeter response / out-of-cone energy)



20DIS 2009: Ronan McNulty.  Inclusive jets and exclusive central particle production at the Tevatron

kT algorithm Midpoint
cone algorithm

Pile up

-1.86*(Nv-1) GeV -0.97*(Nv-1) GeV

Systematic:  0.5%->2% on cross-section measurement

<Nv>=1.5   although N=5.9 at 1.6x1032cm-2s-1
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kT algorithm Midpoint
cone algorithm

Systematic
Overview

 Jet energy scale dominates

50%

10%

5%
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kT algorithm Midpoint
cone algorithm

Total
Systematics

Total Systematic:  Typically 10% at low pt; 50% at high.
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kT algorithm Midpoint
cone algorithm

Theory
prediction at
hadron level

(Partons with underlying event and hadronisation added)
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kT algorithm Midpoint
cone algorithm

Data/Theory
comparison
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CDF/D0/theory
comparison

Midpoint
cone algorithm

PRL 101, 062001 (2008) 
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CDF D0

Run1 (1999)

Run2 (2009)
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Effect on gluon PDF:  MSTW and CTEQ

hep-ph 0901.0002v2 (2009)

J. Huston, 
Wshop on first physics
from LHC, 
UCL, March 2009 

CTEQ6.6
CT09G

Run1 CDF,D0
Run2 cone data

Run2 D0 cone, CDF kt
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Exclusive Dimuon Production (see also talk by J.Pinfold)

QED process: theory
prediction <1%

Luminosity candidate
for LHC

(See F.DeLorenzi’s
talk)

Calibrate of
diffractive Higgs

H

χc

hep-ex 0902.1271v3  (2009) 

Possible odderon
contribution
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Muon Chambers
Calorimeters

Trigger:
One muon, pT>1.4GeV

Nothing in BSC

Reconstruction:
Two central muons

Nothing else or
1 EM shower>80MeV
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Exclusive Dimuon
Production

or ψ’

! 
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Conclusions

 Jet cross-section measurements for CDF and
D0 agree with each other and with NLO QCD

 Exclusive dimuons in the continuum are in
agreement with QED

 Exclusive J/psi, psi’ and Chi_c have been
observed.


