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Simulation with JETSCAPE (Im-medium Jet Evolution)

In-medium

Large-Q

Small- , Large-Q E

: virtuality (off-shellness)Q2

Large-Q

Model:
Virtuality ordered splittings with small medium effect

Small- , Large-Q E( > Eth)

Models:
Splittings driven by in-medium scatterings

Kinetic Theory (LBT, MARTINI)

3 #jet-tachibana

Medium-modified Sudakov (MATTER)
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Very Small-E( ∼Emed)

Model:
Hydrodynamical evolution with bulk medium

Hydrodynamics (MUSIC)

 Small-E

Causal Diffusion (Causal Liquefier)

Small-E( ≤ Eth)

Model:
Energy-momentum diffusion into medium

Very Small-E
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Medium-modified Sudakov (MATTER)
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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
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Settings in TwostageHydro for PbPb collisions at 5.02 TeV

Shen
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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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Dialog between Jet Shower and  Medium Fluid
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TwostageHydro in JETSCAPE

Source Term Generation∇μTμν = Jν

3) MUSIC2 + Causal Liquefier

Hydro calculation w/o source
∇μTμν = 0

Im-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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Source Term Generation∇μTμν = Jν

3) MUSIC2 + Causal Liquefier

Hydro calculation w/o source
∇μTμν = 0

Im-medium Jet Evolution
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T(x), uμ(x),…

Hydro calculation w/o source

Deposited Parton Infos
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The same initial condition
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Run JETSCAPE Docker
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If you use ssh, please do as follows:

ssh -L 8888:127.0.0.1:8888 user@server
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Run JETSCAPE Docker
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docker run -it -v ~/MATTER_LBT_results:/home/jetscape-user/JETSCAPE/
MATTER_LBT_results -p 8888:8888 gvujan/jetscape-school:latest

- For macOS

docker pull gvujan/jetscape-school:latest 
docker run -it -v ~/MATTER_LBT_results:/home/jetscape-user/JETSCAPE/
MATTER_LBT_results -p 8888:8888 --user $(id -u):$(id -g) gvujan/jetscape-
school:latest

- For Linux

Start the docker container you have just used (if you stopped it),
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docker run -it -v ~/MATTER_LBT_results:/home/jetscape-user/JETSCAPE/
MATTER_LBT_results -p 8888:8888 gvujan/jetscape-school:latest

- For macOS

docker pull gvujan/jetscape-school:latest 
docker run -it -v ~/MATTER_LBT_results:/home/jetscape-user/JETSCAPE/
MATTER_LBT_results -p 8888:8888 --user $(id -u):$(id -g) gvujan/jetscape-
school:latest

- For Linux

Don’t Foget this option

Start the docker container you have just used (if you stopped it),
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Prepare Materials

9 #jet-tachibana

Get materials from git

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

Go to the build folder 

cd ~/JETSCAPE/build

Copy the material
cp -r ../../SummerSchool2020/med_res_session .
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Run JETSCAPE

10 #jet-tachibana

Run JETSCAPE with XML in the material

./runJetscape med_res_session/jetscape_user_twostagehydro_summer_school_2020.xml

Confirm the end of the JETSCAPE code
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Visualization with Jupyter Notebook

11 #jet-tachibana

Preparation

Launch Jupyter Notebook (Inside Docker!)
- If you have already launched any jupyter notebooks, please close them all.

jupyter-notebook --ip 0.0.0.0 --no-browser > notebook.log 2>&1 & 
cat notebook.log

- Then Open the displayed address starting with "http://127.0.0.1:8888/?token=..." in your browser

* Shaded part is different everytime.
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Visualization with Jupyter Notebook

11 #jet-tachibana

Preparation

Launch Jupyter Notebook (Inside Docker!)
- If you have already launched any jupyter notebooks, please close them all.

jupyter-notebook --ip 0.0.0.0 --no-browser > notebook.log 2>&1 & 
cat notebook.log

- Then Open the displayed address starting with "http://127.0.0.1:8888/?token=..." in your browser

* Shaded part is different everytime.
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Visualization with Jupyter Notebook

12 #jet-tachibana

Click This
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Visualization with Jupyter Notebook
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Click This

Open   hydro_movie-medium_response.ipynb
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Visualization with Jupyter Notebook
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Run the codes in the jupyter notebook
- Shift+Return to run the codes

- *Demonstration
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XML for TwostageHydro
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Hydro 1st Run

Hydro 2nd Run
- Add Liquefier
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XML for TwostageHydro
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Liquefier
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XML for TwostageHydro
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Energy Loss Modules

- Add Liquefier
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