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ÅMotivation 
 

ÅLight and heavy dijes 
and dijet mass 
modification 
 

Å Inclusive heavy flavor jet 
production from SCETG 

 

ÅConclusions & future 
directions 
 

This talk is based on 
 
 Light and heavy flavor dijet production and dijet mass modification in heavy ion collisions, Zhong-Bo 
 Kang, Jared Reiten, Ivan Vitev, Boram Yoon, arXiv:1810.10007  

 Inclusive heavy flavor jet production with semi-inclusive jet functions: from proton to heavy-ion collisions, 
 Hai Tao Li, Ivan Vitev, arXiv:1811.07905  
             A complete set of in-medium splitting functions to any order in opacity, Matt Sievert,  Ivan Vitev, Boram 
 Yoon, arXiv:1903.06169 
  

Thanks to the organizers for the invitation 



Is characterized by large cross sections and 

has been measured with unprecedented 

precision in comparison to other high energy 

processes  

Can reveal the fundamental thermodynamic 

and transport properties of the QGP in A+A 

collisions  

B-jets are useful to study the energy loss 

mechanisms in QCD medium as a function of 

parton mass 

Jet production  

Even Heavy flavor jet s have large cross sections  

Å Dijet measurements have emphasized the difference in the quenching 

effects between trigger and recoil jets. It is important to find new 

observables that amplify them   

Å Go beyond energy loss models and include higher order calculations 

and resummation. Has to be done for heavy flavor jets 



Senzel, Uphoff,. Xu, Greiner, 2016 
modifying the vacuum  
shower (BAMPS) 

enhance the prompt b-jets via photon or b hadron tagging Huang, Kang, Vitev, Xing, 2016 

transverse momentum balance and angular distribution  Dai, Zhang, Zhang, Wang, 2018 

Inclusive b-jet  

B-jet + photon (b hadron) production 

Back-to-back b-jets production  

dijet  invariant mass for light and heavy flavors Kang, Reiten, Vitev, Yoon, 2018 

B-jet substructure 

Haitao Li, Vitev, 2018 
soft-drop groomed momentum sharing distribution  

Haitao Li, Vitev, 2018 the inclusive b-jet production 

Huang, Kang, Vitev 2013 
energy loss approach 



Invariant mass modification 
for light and heavy dijets 
 
 



Å Appears to do a reasonable job in 
describing light dijet production. There are 
some differences in describing the dibjet 
cross sections that will affect the dijet 
momentum imbalance 

Å  We can also simulate all relevant partonic 
channels contributions to study in-medium 
modification 
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Kang, Reiten, Vitev, Yoon 2018 

Dibjets can ensure up to 80% purity, i.e. b-jets 
originating from prompt b quarks. Help get a handle 
on flavor and mass effects on parton energy loss 

 



Å Approximating the dijet cross section with individual jet pT, rapidity, mass and 
angular distributions (which we simulate from PYHIA )  

Å We have checked that aby difference are < 10%, also cancel in RAA ratios  

inclusive jet mass remains 
the same  

angular information remains 
the same 

2-D nuclear modification 
 factor needed 
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Differences very small 
 



C. Shen et al, 2014 

Å Soft gluon emission limit of the full splitting 
kernels for heavy quarks  

Å Evaluated in viscous 2+1D hydro 

Å Quenched dijet cross sections 

Kang, Ringer, Vitev, 2016 



inclusive dijet  b dijet  

Å All the information in this calculation 
is contained in the full 2D di-jet 
suppression pattern  

Å Examples here given for RHIC 
energies 

Double differential  dijet  suppression 
pattern  

   

Å The suppression is largest along the main diagonal; can get enhancement in 
asymmetric phase space . Arises  form flavor bias (mostly) and geometric bias 


