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Talk Outline
Tutorials
Day 1:
Getting to know the generators
Day 2: Seeding Distributions and p-Pb collisions
Day 3:
Jet Algorithms in Heavy ion events

Vary various parameters in a selection of jet algorithms
and see what happens
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a particular technique that uses no
iterations or seeds.

CMS Iterative Cone

Jet Algorithm Definitions
Jet
Algorithms
Maintains the flavour of heavy quarks in a given
jet by ensuring that soft quarks are combined
with soft antiquarks, and attributing both to the
same jet.
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Redefine diB and dij such that
they are functions of the jets’
transverse momentum.
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Sequential
Recombination

Anti-kt
algorithm
a= 1 (a<0)

Cambridge/
Aachen
a=0

• Work out all diB and dij and find the minimum of the set.
• If dij , recombine j and i into a single particle. Find the new
set minimum.
• If diB , declare i to be a final-state jet and remove it from
particle list. Find the new set minimum.
• Continue until there are no particles left (above a given
threshold)
– The kT Algorithm also follows these steps.
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• Find the pair with the smallest Rij
2 is < R replace i and j with
• If Rij
their combination. Repeat.
• Else all objects are separated by
2 > R stop and call those objects
Rij
jets.
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Anti-Kt in Heavy Ion Events
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Anti-Kt - Why must you be like this?
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Kt - Reproduces Maps of Europe
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Kt - Reproduces Maps of Europe
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- going on holiday
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Cambridge-Aachen - Small angles first
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Rapidity vs Psuedorapidity
Plotting against rapidity
gives nicer jet shapes
as it depends on the jet
mass.

EH + PH,L
1
YH = log
2
( EH − PH,L )
MT2 = M 2 + PT2
= E 2 − P 2 − PT2
= E 2 − PL2
= (E − PL)(E + PL)
YH = log
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Check Relations between Jet Variables
Assuming Constant Particle Density

dN ∼ dA = CdR,
2
N∼R
Jet
PT

=

i
ΣiPT

C = 2πR

= < PT > Σi1 = N < PT >

Hence we expect

Jet
PT

∼R
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Check Relations between Jet Variables

[1, x, x2]=[174, 64, 62]
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Important Notice

Today is my birthday. Happy Birthday me right
Current Plan for the day
•
•

Birthday Lunch (1pm)
Prato Il Duomo Fresco (2pm)
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Backup
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Fixed [F]:
Create a fixed cone
around seed direction and call it a jet.

Fixed [F]
Split Merge [SM]:
• From all stable cones above a threshold, merge
cone pairs if more than a given fraction of the
softer cones transverse momentum lies in particles
that are also in the harder cone.
• Else assign the shared particles to the closer cone.

Progressive
Removal
(FCPR)
Getjet

Progressive Removal
[PR]:
• Form a jet from the
hardest seed.
• Remove from the
event all particles in
that jet.
• Repeat with the next
hardest particle/tower
until no particles are
left above a certain
threshold.

SplitMerge
(SCSM)

Split Drop [SD]:
Works like SM
but non-shared
particles belonging to the softer
of the two overlapping cones are
dropped.

SplitDrop
(IC-SD)

Cone [C]

SISCone

PxCone

Iteration
[I]
o
Iteration [I]:
• Form a cone
p of radius
R about a seed with an
u
initial direction.

Seedless
[S]

• Sum the momenta of
included particles and
obtain a new seed direction.
• Repeat the process
until the cone is stable.

Seedless [S]:
Finds all possible
stable cones using
a particular technique that uses no
iterations or seeds.

SplitMerge
[IC-SM]
ATLASCone

Progressive
Removal
(IC-PR)
CMS Iterative Cone

Jet
Algorithms
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