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Jet-induced excitation of medium

Medium Response Effects on Jets

- Transport energy and momentum received 
from jet 

Particles from medium response
- Jet correlated, cannot/should not be 

subtracted 

- Affect structures inside/around jet

{Jet

- Modify particle emission around jet

Angular Structure 

Momentum Structure 

Hadron Chemistry{

Hands-on session

JETSCAPE Online School 
July 18 2023

The                       and 
Framework

JetScape Logo(s) I

`

JETSCAPE

a) c)

`Sca petJe
b)

d)

1

`

JETSCAPE

`Sca petJe
Chathuranga Sirimanna 

Wayne State University



Chathuranga Sirimanna JETSCAPE Online School, July 2022 2

Ask questions in slack channel:

TAs:      Ismail Soudi           

             Ritoban Datta

#july17-18-framework

If you have the same question as one that is already posted, add     👍

Thanks to those who have helped others with the preparatory instructions!
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Installation and Prerequisites 

Follow instructions at https://indico.cern.ch/event/1282714/page/30284-
information-for-hands-on-session

https://github.com/JETSCAPE/SummerSchool2023

Quick Poll: Completed the preparation

                   Partially finished or Incomplete 

Downloading the test hydro file: Inside the jetscape-docker directory


                               cd X-SCAPE/examples

                               ./get_hydroSample_PbPb2760_cen_00-05.sh   

https://indico.cern.ch/event/1282714/page/30284-information-for-hands-on-session
https://indico.cern.ch/event/1282714/page/30284-information-for-hands-on-session
https://indico.cern.ch/event/1282714/page/30284-information-for-hands-on-session
https://github.com/JETSCAPE/SummerSchool2023
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For this school, we require you to run X-SCAPE via docker

This allows everyone in the school to have a uniform software environment

Review: Docker
https://github.com/JETSCAPE/SummerSchool2023 

https://github.com/JETSCAPE/SummerSchool2023
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The XML Configuration

5

Open the file and take a look: X-SCAPE/
config/jetscape_main.xml

…

This is where you find all possible 
settings of all possible modules

As user, don’t modify this!
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Specifies which modules you want to run

User XML Configuration
Open the file:  
SummerSchool2023/July18_Framework/
xml/jetscape_user_pGun_vac.xml

This XML file is for vacuum simulation

Additional modules required for heavy-ion 
simulations
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Set parton pT

Set number of events

Set parton type

Set output format

Parameters for MATTER 
energy loss module: PP19 
tune

User XML Configuration
Open the file:  
SummerSchool2023/July18_Framework/
xml/jetscape_user_pGun_vac.xml
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Let’s generate some mono-energetic jet events in vacuum

Set to 200 events

Set output types:  
ascii  

<JetScapeWriterAscii> 

+ 
final-state particles 

<JetScapeWriterFinalStateHadronsAscii> 
<JetScapeWriterFinalStatePartonsAscii> 

Generate some events!

cd ~/X-SCAPE/build 

./runJetscape ~/SummerSchool2023/
July18_Framework/xml/jetscape_user_pGun_vac.xml
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Final-state hadron output
You should then find a file 
test_out_pGun_vac_final_state_hadrons.dat in the same directory

…

Event info

Column 
format

Hadrons

And similarly for test_out_pGun_vac_final_state_partons.dat
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Ascii output
You should also find a file test_out.dat in the same directory

…

…

…

Event info
Initial parton

Shower-initiating parton

Parton shower history

Hadrons

…
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Set to 50 or 100 events
Set Reuse Hydro to read from 

file and reuse the hydro 
profiles for the given number 

of iterations.

MATTER+LBT in Hydro medium
Open the file:  
SummerSchool2023/July18_Framework/xml/jetscape_user_pGun_MATTER_LBT_Hydro.xml

…

…
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General parameters

Parameters specific to 
MATTER module

MATTER+LBT in Hydro medium

cd ~/X-SCAPE/build 

./runJetscape ~/SummerSchool2023/July18_Framework/
xml/jetscape_user_pGun_MATTER_LBT_Hydro.xml

Open the file:  
SummerSchool2023/July18_Framework/xml/jetscape_user_pGun_MATTER_LBT_Hydro.xml

Parameters specific to 
LBT module
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Open the file:  
SummerSchool2023/July18_Framework/xml/jetscape_user_pGun_MATTER_MARTINI_Hydro.xml

13

General parameters

Parameters specific to 
MATTER module

MATTER+MARTINI in Hydro medium

cd ~/X-SCAPE/build 

./runJetscape ~/SummerSchool2023/July18_Framework/
xml/jetscape_user_pGun_MATTER_MARTINI_Hydro.xml

Parameters specific to 
MARTINI module
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Open the file:  
SummerSchool2023/July18_Framework/analyze_particle_spectra.py

14

Path of the directory 
containing the final 
state hadrons

Generating  spctrumpT

Inside the July18_Framework directory: 
python  analyze_particle_spectra.py

File name of the final 
state hadrons
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Writing a custom module

15

cp ~/SummerSchool2023/July18_Framework/MyJEL* ~/X-SCAPE/src/jet

First, copy an example custom module into the X-SCAPE src code
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Writing a custom module

16

You just need to implement your physics in 
these standard functions, which will be 
called by the framework

Take a look at MyJEL.h

Note: Which function(s) you need to 
implement depends on what type of module 
you are implementing! 
For details, see arXiv:1903.07706
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Writing a custom module

17

Take a look at MyJEL.cc
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Build your custom module

18

cd X-SCAPE/build 
cmake .. 
make -j 4
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Build your custom module

19

cd X-SCAPE/build 
cmake .. 
make -j 4

Edit jetscape_user_PP19.xml  
to add your module 

It will then automatically be run by 
the framework
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Run your custom module

20

[Inside the docker container] 

./runJetscape ../config/jetscape_user_PP19.xml

Success!
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Important to next sessions

21

In preparation for the physics sessions, please complete 
the following slide before upcoming sessions


This is important for the upcoming physics sessions
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with external packages enabled
Build X-SCAPE 

22

cd X-SCAPE/build
cmake .. -DCMAKE_CXX_STANDARD=14 -DUSE_3DGlauber=ON -DUSE_MUSIC=ON 
-DUSE_ISS=ON

make -j4    # Builds using 4 cores; adapt as appropriate

Downloaded during prep instructions

cd X-SCAPE/external_packages  
./get_lbtTab.sh 
./get_3dglauber.sh 
./get_iSS.sh 
./get_music.sh 
cd 3dMCGlauber 
./get_LHAPDF.sh 
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The End!

23

Thank you!


