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Cuts

Extraction of pT from jets in pp collisions at
√
s = 13 TeV within 2 different

regions of p̂T .
1 p̂Tmı́n = 30 GeV/c and p̂Tmáx = 40 GeV/c.
2 p̂Tmı́n = 120 GeV/c and p̂Tmáx = 140 GeV.

Classification algorithm for the jets clustering: sequential recombination
longitudinally anti-kt algorithm with jet radius R = 0.5 and pTmı́n

= 5 GeV/c.

Classification algorithm for the background subtraction: sequential
recombination longitudinally kt algorotihm with jets radius Rbkg = 0.4.

Luis D́ıaz (ICN-UNAM) April 16, 2021 3 / 12



The analysis was made for 5 cases.

1 For all hard QCD processes using MPI: off, ISR :off and FSR: off.
2 For gg −→ gg using MPI: off, ISR: off and FSR: off.
3 For gg −→ gg using MPI: on, ISR: off and FSR: off.
4 For gg −→ gg using MPI: on, ISR: on and FSR: off.
5 For gg −→ gg using MPI: on, ISR: on and FSR: on.

The Pythia’s particles were selected at |η| < 2.4 and |η| < 5.0.
Analogously for the particles from the Background Subtraction.

Results were obteined using Pythia 8.244 and FastJet 3.3.4.
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Results using |η| < 2.4 for 30 GeV/c < p̂T < 40 GeV/c
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Figura: Jet pT distribution for pp collisions at√
s = 13 TeV with p̂Tmı́n

= 30 GeV/c and
p̂Tmáx

= 40 GeV/c.

Background subtraction 3

Entries  14368

Mean    30.62

Std Dev     4.717

0 20 40 60 80 100 120 140 160 180 200
 [GeV/c]

T
p

4−10

3−10

2−10

1−10

]
-1

 [(
G

eV
/c

)
T

/d
p

je
ts

  d
N

je
ts

 1
/N

Entries  14368

Mean    30.62

Std Dev     4.717

Entries  15488

Mean    30.41

Std Dev     4.709

Entries  15488

Mean    30.41

Std Dev     4.709

Entries  28610

Mean    20.15

Std Dev     12.75

Entries  28610

Mean    20.15

Std Dev     12.75

Entries  45172

Mean    16.88

Std Dev     13.85

Entries  45172

Mean    16.88

Std Dev     13.85

Entries  60664

Mean    12.11

Std Dev     11.29

Entries  60664

Mean    12.11

Std Dev     11.29

all - MPI: off, ISR: off, FSR: off

gg2gg - MPI: off, ISR: off, FSR: off

gg2gg - MPI: on, ISR: off, FSR: off

gg2gg - MPI: on, ISR: on, FSR: off

gg2gg  -MPI: on, ISR: on, FSR: on

Figura: Jet pT distribution for pp collisions at√
s = 13 TeV with p̂Tmı́n

= 30 GeV/c and
p̂Tmáx

= 40 GeV/c.
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Results using |η| < 5.0 for 30 GeV/c < p̂T < 40 GeV/c

Background subtraction 7
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Figura: Jet pT distribution for pp collisions at√
s = 13 TeV with p̂Tmı́n

= 120 GeV/c and
p̂Tmáx

= 140 GeV/c.

Background subtraction 3
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Figura: Jet pT distribution for pp collisions at√
s = 13 TeV with p̂Tmı́n

= 120 GeV/c and
p̂Tmáx

= 140 GeV/c.
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Results using |η| < 2.4 for 120 GeV/c < p̂T < 140 GeV/c

Background subtraction 7
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Figura: Jet pT distribution for pp collisions at√
s = 13 TeV with p̂Tmı́n

= 120 GeV/c and
p̂Tmáx

= 140 GeV/c.
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Entries  17501

Mean      124

Std Dev     15.64

0 20 40 60 80 100 120 140 160 180 200
 [GeV/c]

T
p

4−10

3−10

2−10

1−10

]
-1

 [(
G

eV
/c

)
T

/d
p

je
ts

  d
N

je
ts

 1
/N

Entries  17501

Mean      124

Std Dev     15.64

Entries  18580

Mean    123.9

Std Dev     14.56

Entries  18580

Mean    123.9

Std Dev     14.56

Entries  31349

Mean    75.93

Std Dev     58.98

Entries  31349

Mean    75.93

Std Dev     58.98

Entries  52537

Mean    140.2

Std Dev     80.43

Entries  52537

Mean    140.2

Std Dev     80.43

Entries  81230

Mean    139.3

Std Dev      84.1

Entries  81230

Mean    139.3

Std Dev      84.1

all - MPI: off, ISR: off, FSR: off

gg2gg - MPI: off, ISR: off, FSR: off

gg2gg - MPI: on, ISR: off, FSR: off

gg2gg - MPI: on, ISR: on, FSR: off

gg2gg  -MPI: on, ISR: on, FSR: on

Figura: Jet pT distribution for pp collisions at√
s = 13 TeV with p̂Tmı́n

= 120 GeV/c and
p̂Tmáx

= 140 GeV/c.
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Results using |η| < 5.0 for 120 GeV/c < p̂T < 140 GeV/c

Background subtraction 7
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Figura: Jet pT distribution for pp collisions at√
s = 13 TeV with p̂Tmı́n

= 120 GeV/c and
p̂Tmáx

= 140 GeV/c.

Background subtraction 3
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Figura: Jet pT distribution for pp collisions at√
s = 13 TeV with p̂Tmı́n

= 120 GeV/c and
p̂Tmáx

= 140 GeV/c.
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On the way

Exploring another clustering algorithms for the subtraction.

Exploring another regions of η for the selection.

Checking how is the particle density from the brackground (the so called ρ
parameter given by the class JetMedianBackgroundEstimator.hh.)

Reading about storing information using the ROOT class TTrees.h.
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Summary

1 Compilation of ROOT + Pythia8 + FastJet (Makefile issue solved). 3

2 Phase space cuts and hard QCD processes conditions were correctly
established in Pythia. 3

3 Jet classification and pT extraction using FastJet clustering algorithms. 3

4 Background subtraction using FastJet algorithm. 3
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BackUp: Background Subtraction Algorithm

// State R, Rbkg , η, pTmı́n
and ghost maxrap

// Create JetDef & AreaDef for the jet clustering

JetDefinition jet def(antikt algorithm, R);

GhostedAreaSpec area spec(ghost maxrap);

AreaDefinition area def(active area, area spec);

// Create JetDef & AreaDef for the background clustering

JetDefinition jet def bkgd(kt algorithm, R bkg);

AreaDefinition area def bkgd(active area explicit ghosts, GhostedAreaSpec(ghost maxrap));

// Create an estimator for the bkg sub

Selector selector = SelectorAbsRapMax(ghost maxrap);

JetMedianBackgroundEstimator bkgd estimator(selector, jet def bkgd, area def bkgd);

Subtractor subtractor(&bkgd estimator);

for loop to investigate the pythia events

vector<PseudoJet> particles;

for loop to select particles in each pythia event (via η)

// Run the clustering and apply the subtractor

ClusterSequenceArea cs(particles, jet def, area def);

vector<PseudoJet> jets = sorted by pt(cs.inclusive jets( ptmin ));

bkgd estimator.set particles(particles);

vector<PseudoJet> subtracted jets = subtractor(jets);

// Fill the histograms and clear the vectors for the next iteration
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