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Jet algorithms at the hadron level

 For some events, the jet structure
is very clear and there’s little
ambiguity about the assignment
of towers to the jet

 But for other events, there is
ambiguity and the jet algorithm
must make decisions that impact
precision measurements

 If comparison is to hadron-level
Monte Carlo, then hope is that
the Monte Carlo will reproduce all
of the physics present in the data
and influence of jet algorithms
can be understood
◆ more difficulty when

comparing to parton level
calculations

 Ideal is for analyses to be
done with multiple algorithms
to allow for cross-checks

CDF Run II events
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CDF Run 2

 CDF has results with
Midpoint algorithm from
Run 2 extending over a
much larger kinematic
region than Run I
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Corrections to parton level 4



Comparison with NLO

Good agreement
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SISCone in CDF
G. Salam and G. Soyez have developed a seedless cone algorithm that 
is more rigorous from  theoretical point-of-view->FastJet package
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SISCone 7



CDF kT algorithm 8



Differences between Midpoint and SISCone
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Differences between Midpoint and SISCone
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Inclusive jets with kT
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Inclusive jets with kT
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Dijets 13



W/Z + jets 14



W + jets 15



W + jets
 Good agreement with

NLO where available
 Note the data has

been corrected back
to the hadron level,
i.e. no knowledge of
the CDF detector is
needed for any
itinerant theorist to be
able to compare this
predictions to the
data
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SpartyJet
 At LHC, would like to use modern and

varied jet algorithms
◆ both ATLAS and CMS are

moving to the SISCone algorithm
 SpartyJet developed to make

analyses with multiple algorithms
easier, especially with topoclusters in
ATLAS
◆ www.pa.msu.edu/~huston/Sparty

Jet/SpartyJet.html
◆ see Pierre-Antoine’s talk
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Current experimental status
 ATLAS

◆ iterative cone
▲ R=0.4,0.7

◆ kT (will move to
FastJet kT)

▲ D=0.5,0.7
◆ Midpoint

▲ R=0.4,0.7
◆ moving to SISCone

through FastJet
▲ R=0.4,0.7

◆ SpartyJet being
moved into Athena

 CMS
◆ iterative cone

▲ R=0.5,0.7
◆ FastJet kT

▲ D=0.4,0.6
◆ Midpoint

▲ R=0.5,0.7
◆ SISCone

▲ R=0.5,0.7
◆ may eliminate

IC(R=0.7) and one or
both Midpoint
algorithms
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References

submitted to Prog. Part. And
Nucl. Physics
available from SpartyJet 
webpage
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Recommendations of  jet paper
…available from SpartyJet webpage
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Extra: Jet algorithms at (N)LO parton level

 Remember at LO, 1 parton = 1 jet
 At NLO, there can be two partons in a

jet and life becomes more interesting
 Let’s set the pT of the second parton

= z that of the first parton and let them
be separated by a distance d (=ΔR)

 Then in regions I and II (on the left),
the two partons will be within Rcone of
the jet centroid and so will be
contained in the same jet
◆ ~10% of the jet cross section is in

Region II; this will decrease as
the jet pT increases (and αs
decreases)

◆ at NLO the kT algorithm
corresponds to Region I (for
D=R); thus at parton level, the
cone algorithm is always larger
than the kT algorithm

z=pT2/pT1

d

all of the discrimination between
jet algorithms is what happens in II

Midpoint algorithm:
put seed at midpoints
between clusters


