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Goals

 #jul23-jul26-jets

Run JETSCAPE and simulate hard scattering events
- Generate hard parton shower in pp and PbPb collisions
- Evolution without interaction with medium in pp
- Evolution with interaction with medium in PbPb 

Analyze JETSCAPE data and study medium effects on jets

- Reconstruct jet (collimated cluster of particles) from particles in the final states
- Calculate jet spectrum and jet substructure observables
- Compare between pp and PbPb results
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 #jul23-jul26-jets

Run JETSCAPE and simulate hard scattering events
- Generate hard parton shower in pp and PbPb collisions
- Evolution without interaction with medium in pp
- Evolution with interaction with medium in PbPb 

Analyze JETSCAPE data and study medium effects on jets

- Reconstruct jet (collimated cluster of particles) from particles in the final states
- Calculate jet spectrum and jet substructure observables
- Compare between pp and PbPb results Day 2
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Simulation Setup in the Session

 #jul23-jul26-jets

Hard scatterings at  by PythiaGun5.02 TeV

Nucleon

Nucleon

pQCD process

Jet

Jet

p̂T

- Generate only scatterings with 
.100 < ̂pT < 160 GeV

- Same number of hard scatterings for pp 
and PbPb (not the number of collision 
events)

Adapted from 
Sangyong Jeon 

XML File
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Simulation Setup

 #jul23-jul26-jets

Parton shower evolution in pp

- Vacuum shower by MATTER 
without medium effect

- Hadronization via Lund String Model

XML File [jetscape_user_PP_PHYS.xml]
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Simulation Setup

 #jul23-jul26-jets

Parton shower evolution in pp

- Vacuum shower by MATTER 
without medium effect

- Hadronization via Lund String Model
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Simulation Setup

 #jul23-jul26-jets

Parton shower evolution in PbPb

- MATTER for Partons with Q > 2 GeV
- LBT for Partons with Q < 2 GeV

- Medium: QGP fluid in PbPb 30-40%
- Hadronization via Lund String Model

XML File [jetscape_user_PbPb_PHYS.xml]

- Coupling with medium αS = 0.25
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Simulation Setup

 #jul23-jul26-jets

Parton shower evolution in PbPb

- MATTER for Partons with Q > 2 GeV
- LBT for Partons with Q < 2 GeV
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Simulation Setup

 #jul23-jul26-jets

Parton shower evolution in PbPb
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Jet Reconstruction

 #jul23-jul26-jets

Clustering by jet reconstruction algorithm

- Employ anti-  algorithm with kt R = 0.4

- Find Jets with pjet
T > 100 GeV
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Jet Reconstruction

 #jul23-jul26-jets

Clustering by jet reconstruction algorithm

- Employ anti-  algorithm with kt R = 0.4

Jet

- Find Jets with pjet
T > 100 GeV
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Jet Reconstruction

 #jul23-jul26-jets

Clustering by jet reconstruction algorithm

- Employ anti-  algorithm with kt R = 0.4

Jet

Jet

- Find Jets with pjet
T > 100 GeV
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Jet Reconstruction

 #jul23-jul26-jets

Clustering by jet reconstruction algorithm

- Employ anti-  algorithm with kt R = 0.4

Jet

Jet

- Find Jets with pjet
T > 100 GeV

R
R

R = (Δη)2 + (Δϕ)2
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Summary of the Simulation in this session

Jet Shower

Medium Fluid

Source Term

- In-medium shower with MATTER+LBT (Recoil ON, Virtuality separation )Qsw = 2 GeV

- Initial condition from PGun (single parent jet parton with a fixed-initial  
and a fixed creation point ).

pT = 200 GeV
(x=0, y=0, z=0)

- Hadronization with Colorless Hadronization (Lund string model of Pythia)

- Source generated by Causal Liquefier based on relativistic diffusion equation
- Absorption of partons with energy at LRF of medium  p ⋅ ufluid <Eth =2 GeV

- Initial medium profile generated by TREONTo (PbPb 5020 GeV, 0-10%)
- (2+1)-D viscous hydro calculation with source term by MUSIC

- Particle emission at freezeout via Cooper-Frye sampling by iSS

Moreland, Bernhard, Bass

Denicol, Gale, Jeon, Luzum, Paquet, Schenke, Shen

Settings in TwostageHydro for PbPb collisions at 5.02 TeV

Shen

Pablos, Majumder

Majumder, Cao, Vujanovic,… Luo, Wang, Cao, He,…

YT, Shen, Majumder
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⚠This setup is NOT realistic at all
Medium fluid must be simulated in (3+1)-D, since jets and their sources 
are 3-D objects. 
Just to save time, we use (2+1)-D in this session.
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TwostageHydro in JETSCAPE

Source Term Generation∇μTμν = Jν

3) MUSIC2 + Causal Liquefier

Hydro calculation w/o source
∇μTμν = 0

In-medium Jet Evolution

1) MUSIC1

2) MATTER+LBT with -cutEth

Medium Infos 
T(x), uμ(x),…

Hydro calculation w/o source

Deposited Parton Infos

Source Term Jν(x)
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The same initial condition
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Hydro 1st Run

Hydro 2nd Run
- Add Liquefier
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Liquefier

http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
http://jetscape.org
https://app.slack.com/client/T01S1A3C1DH/C025ZUD852B


Y. Tachibana for the JETSCAPE Collaboration, JETSCAPE Online Summer School, July 26th, 2021 [                                       ] #jul23-jul26-jets

XML for TwostageHydro

18

Energy Loss Modules

- Add Liquefier
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