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The JETSCAPE frameworkPART 1
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Public version 3.0: https://github.com/JETSCAPE/JETSCAPE"The JETSCAPE framework”, arXiv preprint arXiv:1903.07706 (2019). 2

• Modular framework; allows for study of different physics concepts in a consistent environment.
• Applicable to full range of heavy ion phenomenology.
• Bayesian analysis enables systematic model-to-data comparison



Hard parton evolutionPART 2

Phase space evolution, figure credit: Gojko Vujanovic
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• High virtuality in medium parton showering is 
solved by the MATTER model which employs the 
Higher Twist formalism. Generates virtuality-
ordered shower with splittings above 𝑄 ≫ 𝑄0. 
[Adv.Ser.Direct.HEP, 573 (1989); NPA 696, 788 
(2001)]

• The virtuality dependent  ො𝑞 [Phys. Rev. C101, 
034908 (2020)] with a simple parametrization: 
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2.

• Low virtuality parton showering is solved by Linear 

Boltzmann transport (LBT) equation. 

𝑝1
μ
𝜕μ𝑓1(𝑥1, 𝑝1) = 𝒞𝑒𝑙[𝑓1] + 𝒞𝑖𝑛𝑒𝑙[𝑓1]
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The JETSCAPE framework – PbPb 5.02TeV 0-10%, MATTER+LBTPART 3
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• Left: charged hadron 𝑅𝐴𝐴. Right: D meson 𝑅𝐴𝐴.
• Smaller ො𝑞 at large virtuality -> higher 𝑅𝐴𝐴 at large 𝑝𝑇.



The JETSCAPE framework – PbPb 5.02TeV 0-10%, MATTER+LBTPART 3
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• Left: charged hadron 𝑅𝐴𝐴. Right: D meson 𝑅𝐴𝐴.
• Different switching virtuality shifts the entire 𝑅𝐴𝐴. Combined with different ො𝑞 parametrization ->

possible Bayesian extraction with simutaneous description of charged and heavy flavor data.



The JETSCAPE framework – PbPb 0-10%, 5.02TeVPART 3
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• Left: charged hadron 𝑅𝐴𝐴. Right: D meson 𝑅𝐴𝐴.
• Effects of only consider MATTER or LBT compared with the full MATTER+LBT calculation.
• Jet results can be found in poster Using Jet Substructure to probe Heavy-Flavor Energy-Loss.

https://indico.cern.ch/event/895086/contributions/4721561/

