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Introduction

Data Set

Study purpose :
Elucidate properties of the Quark-Gluon Plasma (QGP) and the Quantum 
chromodynamics (QCD)

→ It has already discovered by indirectly way, 

but we still do not know the detail of the QGP 

property (QCD interaction behavior in QGP, 

temperature, evolution, etc …)
→ To unravel the QCD interaction in QGP, we 

measure the nuclear modification factor (RAA) 
of jets that is a hard probe.

The RAA is calculated by jet yield comparison 

between p-p and Nucleus-Nucleus collision 
scaled by the number of binary nucleon-

nucleon collisions.

LHC-ALICE

!!! = 5.02 TeV, Pb-Pb collision, 2015 run data,

Minimum bias event : ~4.2M events.  

Centrality 0-10%, Full jet (include nutral particle)
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- RAA results show the existence of the jet quenching effect at 

5.02 TeV of 2015 centrality data.

- Machine Learning method can expand to low pT region by reducing 

systematic uncertainty.
Outlook: Measure RAA in all centrality bins with high statistics 2018 

Pb-Pb data set.

Summary and Outlook

Results

- ML method has a higher 

resolution than the conventional 

jet reconstruction method.

- Both the area-base and ML 

results show the jet 

suppression effect (RAA < 1).

- Each result matches them in 
the systematic error.

- The ML base result can reach 

low pT region (30 GeV/c).

- QGP is a matter state that is predicted by QCD 

at very high temperature and pressure.

Fig5. Residual distributions for several 
background estimators
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Area-based

- Reconstruct raw jets by Anti-kT algorithm from TPC charged 

tracks and EMCal cluster tracks.

→ Measure background pT density (ρ) by the random cone 
algorithm and Subtract ρ A from the raw jet pT. 
→ Embedding PYTHIA 8 p-p events in the real data, and make 

the Response Matrix with the real background, and perform 

unfolding.

→ Compare with p-p jet cross-section.

Machine Leanhing (ML)-based 

Analysis Methods
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Fig2. LHC overview

EM-Calo ( ! < 0.7):
- Identify & and '∓
- Estimate Energy

TPC ( ! < 0.9):
- Reconstruct charged 
particle tracks
- Estimate Moment
- Identify particles

ITS: Estimate charged particle 
position and numbers, and vertexV0: Estimate Centrality

Fig3. LHC-ALICE detector

Fig7. RAA results (ML and Area base, and models)
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ML method can correct 

the background on a 

jet-by-jet basis.

ML input parameters:

- Jet pT
- Constituent track pT
- Mean of track pT’s
etc…

Select some important 

parameters for apply real data

the leading jet

the second leading jet

regarded as the 
background jets
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