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This paper describes the Fast kT algorithm (which yields identical results as the original kT, but much faster): 

http://arxiv.org/pdf/hep-ph/0512210 

This paper describes the SISCone algorithm which we recently commissioned to replace Midpoint in CMS: 
http://arxiv.org/pdf/0704.0292 

This paper is about the anti-kT algorithm, a candiadate to replace our iterative cone: 
•  http://arxiv.org/pdf/0802.1189 

This paper contains more on jet areas and *a lot* of technical details: 
–  http://arxiv.org/pdf/0802.1188 

 This one contains more about the subtraction of PU using jet areas: 

–  http://arxiv.org/pdf/0707.1378 

 Here it is claimed that a brand new jet algorithm can recover ZH/WH channels for the discovery of light Higgs! 

–  http://arxiv.org/pdf/0802.2470 
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Partonic cross 
section 

Parton Distribution 
Functions 

xa , xb= momentum fraction 
of partons a and x in 
the hadrons 

Fragmentation of 
quark q in hadron 
H 

Cross section 
in hadronic 
collisions 
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•  Experimental Jets: The study of “real” jets requires a “jet algorithm” and the 
different algorithms correspond to different observables and give different results! 

“Theory Jets” 

Next-to-leading order 
parton level calculation 

0, 1, 2, or 3 partons! 

“Experimental Jets” 

•  Experimental Jets: The study of “real” jets requires a good understanding of the 
detector response! 

•  Experimental Jets: To compare with NLO parton level (and measure structure 
functions) requires a good understanding of the “underlying event”! 
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•  Calorimeter Jets: 
  We measure “jets” at the “hadron level” in the calorimeter. 
  We certainly want to correct the “jets” for the detector 

resolution and effieciency. 
  Also, we must correct the “jets” for “pile-up”. 
  Must correct what we measure back to the true “particle 

level” jets! 

 

Proton AntiProton 

PT(hard) 

Outgoing Parton 

Outgoing Parton 

Underlying Event Underlying Event 

Initial-State Radiation 

Final-State 
Radiation 

•  Particle Level Jets: 
  Do we want to make further model dependent corrections? 
  Do we want to try and subtract the “underlying event” from the 

“particle level” jets. 
  This cannot really be done, but if you trust the Monte-Carlo 

models modeling of the “underlying event” you can try and do it 
by using the Monte-Carlo models (use PYTHIA Tune A). 

•  Parton Level Jets: 
  Do we want to use our data to try and extrapolate back to the 

parton level? 
  This also cannot really be done, but again if you trust the Monte-

Carlo models you can try and do it by using the Monte-Carlo 
models. 

The “underlying event” consists of 
hard initial & final-state radiation 

plus the “beam-beam remnants” and 
possible multiple parton interactions. 
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Good agreement 
with NLO pQCD 

  Results  |yJet | <2.1 
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Measurements in the forward region will contribute to a better understanding 
of the gluon PDF 
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Tile Calorimeter 

Forward 
Calorimeter 

EM barrel and EndCap 

Hadronic 
EndCap 

EM LAr |η| < 3 : 
Pb/LAr  24-26 X0 

3 longitudinal sections1.2 λ  
Δη×Δϕ = 0.025 × 0.025  
Central Hadronic |η| < 1.7 : 
Fe(82%)/scintillator(18%)  
3 longitudinal sections 7.2 λ  
Δη×Δϕ = 0.1 × 0.1  
End Cap Hadronic 1.7 < η < 3.2 : 
Cu/LAr – 4 longitudinal sections 
Δη×Δϕ < 0.2 × 0.2 
Forward calorimeter 3 < η < 4.9 : 
EM Cu/LAr – HAD W/Lar  
3 longitudinal sections  

EE
8.1%8.1%9.41

E
⊕







+=

σ
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Hcal barrel and 
EndCap 

Very Forward 
Calorimeter 

EM barrel and EndCap Preshower EM |η| < 3 : 
PbWO4 cristals 24.7-25.8 X0, 1.1 λ 

1 longitudinal section+preshower (3 X0) 
Δη×Δϕ = 0.0175 × 0.0175  

Barrel HCal |η| < 1.74, Brass/Scintillator  
2 longitudinal sections (5.9 λ) + 
Outer Hcal (2.5 λ for |η| < 1.4) 
End Cap HCAL 1.3<|η|<3.0, Brass/Scintillator: 

2 longitudinal sections 
Δη×Δϕ ≥ 0.0875 × 0.0875 

Forward calorimeter 3 < |η| < 5 : 
Fe/Quartz Fibre, Cerenkov light 

2 longitudinal sections (em for 16 λ,had for 
9 λ) 

%4%101
E

⊕=
E

σ

%5.6%127
E

⊕=
E

σ
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dσ/dM (pb/GeV)= exp (- M/486 GeV) 

aaaaaa 1   10   100 pb-1 
Int. Lumi needed for 10 events above threshold 

http://cms.cern.ch/iCMS/jsp/openfile.jsp?type=NOTE&year=2006&files=NOTE2006_069.pdf 
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dσ/dM (pb/GeV)= exp (- M/486 GeV) 
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 New generation of parton distributions with uncertainties from global QCD analysis. 
J. Pumplin, D.R. Stump, J. Huston, H.L. Lai, P. Nadolsky, W.K. Tung (Michigan State U.) . 
 MSU-HEP-011101, Jan 2002. 44pp. 
Published in JHEP 0207:012,2002. 
e-Print: hep-ph/0201195 
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dσ/dM (pb/GeV) of QCD spectrum) 
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http://durpdg.dur.ac.uk/HEPDATA/PDF 
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xmin =
m2

s

€ 

σ(xEo)
σ(E0)

≈
10−4

4(1− x)2
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We consider the ratio of the number of dijets in which both jets have |η | < 
0.5 to the number of dijets in which both jets have 0.5 < | η | < 1.0. And we 
measure this ratio as a function of the di-jet mass. 
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