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Jet-induced excitation of medium

Medium Response Effects on Jets

- Transport energy and momentum received 
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Ask questions in slack channel: #software-mulligan
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For this school, we require you to run JETSCAPE via docker

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

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

Tip:

Keep two terminals open: One inside the docker 
container, and one outside


When building/running JETSCAPE — inside container

When editing text files — outside container

Review: Docker
https://github.com/JETSCAPE/SummerSchool2020
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Review: Docker
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https://github.com/JETSCAPE/SummerSchool2020

Inside container: 
Building/running JETSCAPE


Outside container: 
Editing text files

Opening a ROOT file

Managing git repo, etc.
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The XML Configuration
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Open the file and take a look: JETSCAPE/config/jetscape_master.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:  
JETSCAPE/config/jetscape_user_PP19.xml
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Set  bin edgeŝpT

Set number of events

Set s

Set output format

Set any default parameter 
that you want to override 

User XML Configuration
Open the file:  
JETSCAPE/config/jetscape_user_PP19.xml
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Let’s generate some pp events

Set  bin edgeŝpT

Set to 200 events

Set s

Set Ascii format

Generate some events!

[inside container] 

cd JETSCAPE/build 
./runJetscape ../config/jetscape_user_PP19.xml
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Ascii output
You should then find a file test_out.dat in the same directory

…

…

…

Event info
Initial partons

Shower-initiating 
partons

Parton shower 
history

Hadrons
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Generate final-state hadrons
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From the Ascii output, we can generate a list of final-state hadrons

[inside container] 

./FinalStateHadrons test_out.dat my_final_state_hadrons.txt

…
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Generate final-state hadrons

13

From the Ascii output, we can generate a list of final-state hadrons

[inside container] 

./FinalStateHadrons test_out.dat my_final_state_hadrons.txt

…

pdg        E         Px        Py          Pz       Eta      Phi



James Mulligan, UC Berkeley JETSCAPE 2020 Online School, July 2020

The basics of JETSCAPE
Part 1

14

Constructing an observable
Part 2

Implementing a custom module
Part 3



James Mulligan, UC Berkeley JETSCAPE 2020 Online School, July 2020

Constructing an observable
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You often don’t just want to generate events…
You want to construct and plot a specific observable!

https://github.com/jdmulligan/JETSCAPE-analysis
We will go through an example how one could do this:

Generate JETSCAPE events for a set of  binŝpT

Analyze JETSCAPE output —> ROOT file

1

2
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Generate events
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Open JETSCAPE-analysis/config/example.yaml

Set  bin edgeŝpT

Set XML file location
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Generate events

17

Set to [10, 20, 30, 40, 50, 70, 
100, 150, 200, 1000]

Set XML file location

Open the PP19 XML file and add a HepMC writer, nEvents = 500

Open JETSCAPE-analysis/config/example.yaml
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Generate events
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[Inside the docker container] 

cd JETSCAPE-analysis/jetscape_analysis/generate 
python jetscape_events.py -c /home/jetscape-user/JETSCAPE-analysis/config/example.yaml 
                                               -o /home/jetscape-user/JETSCAPE-analysis-output
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Generate events
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[Inside the docker container] 

cd JETSCAPE-analysis/jetscape_analysis/generate 
python jetscape_events.py -c /home/jetscape-user/JETSCAPE-analysis/config/example.yaml 
                                               -o /home/jetscape-user/JETSCAPE-analysis-output
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Analyze events
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Initialize some 
jet histograms

Get hadrons from 
JETSCAPE output

Open JETSCAPE-analysis/jetscape_analysis/analysis/analyze_events_example.py
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Analyze events
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Open JETSCAPE-analysis/config/example.yaml

Set whether to scale 
and merge  binŝpT

Set both to True

Some analysis parameters

Set to 500
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Analyze events
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[Inside the docker container] 

cd JETSCAPE-analysis 
source init.sh 

cd jetscape_analysis/analysis 
python analyze_events_example.py -c ../../config/example.yaml 
                                                             -i /home/jetscape-user/JETSCAPE-analysis-output 
                                                             -o /home/jetscape-user/JETSCAPE-analysis-output
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Analyze events

23

[outside the container] 

rootbrowse /path/to/AnalysisResultsFinal.root
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Analyze events
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For further details, see https://github.com/jdmulligan/JETSCAPE-analysis

You can easily customize analyze_events_example.py by creating 
and filling your own histograms / trees

https://github.com/jdmulligan/JETSCAPE-analysis
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Writing a custom module
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[Outside the docker container] 

cd SummerSchool2020 
git pull

cp SummerSchool2020/framework_session/MyJEL* JETSCAPE/src/jet

[Outside the docker container] 

First, update the SummerSchool 2020 repository

Note: You may need a github account — which is highly recommended. 

If you haven’t set this up, you can also do:

rm -r SummerSchool 2020

git clone https://github.com/JETSCAPE/SummerSchool2020.git

Then, copy the example custom module into the JETSCAPE src code
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Writing a custom module
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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
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Take a look at MyJEL.cc
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Build your custom module
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[Inside the docker container] 

cd JETSCAPE/build 
cmake .. 
make



James Mulligan, UC Berkeley JETSCAPE 2020 Online School, July 2020

Build your custom module
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[Inside the docker container] 

cd JETSCAPE/build 
cmake .. 
make

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

31

[Inside the docker container] 

./runJetscape ../config/jetscape_user_PP19.xml

Success!
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Homework
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In preparation for the physics sessions, please complete 
the following two slides before tomorrow’s session


This is crucial for the upcoming physics sessions



James Mulligan, UC Berkeley JETSCAPE 2020 Online School, July 2020

Update JETSCAPE

33

[outside container] 

cd JETSCAPE 
git pull

Note: You may need a github account — which is highly recommended. 

If you haven’t set this up, you can also do:

rm -r JETSCAPE

git clone https://github.com/JETSCAPE/JETSCAPE.git

There have been a couple recent updates — let’s get 
the latest version of JETSCAPE
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with external packages enabled
Build JETSCAPE 

34

[inside container]  

cd JETSCAPE/build 
cmake .. -DUSE_MUSIC=ON -DUSE_ISS=ON -DUSE_FREESTREAM=ON 

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

Downloaded during prep instructions
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The End!

35

Thank you to all of the TAs and chairs!


