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• Boson+jet process and the observable 


• Recoil free definition


• Monte Carlo studies


• Factorization and resummation in SCET


• Linear polarized gluon contributions


• Comparison to MC
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Probing quark-gluon plasma
• Due to jet medium interaction, one 

expects that jets will be deflected 

when they pass through QGP


• There is a huge underlying event in 

AA collisions which affects 

conventional jet reconstruction


• “Smeared pp” and (smeared) PbPb 

may have just lost the sensitivity to 

probe QGP properties 

We hope to convince you that a “recoil free” definition is 
theoretically and experimentally cleaner   
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Collinear radiation along beams

Therefore the initial partons can 
have nonzero transverse  

momentum before hard collision
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Standard jet axis and recoil free jet axis



Nonglobal contribution for SJA



No nonglobal contribution for WTA



Hadronization, multi-parton interaction and charge tracks
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Factorization
Hard function describes the 

high momentum transfer process

 momentum fractionxi

Beam functions describe the 

collinear emissions along beams
Soft function describes the 

soft emissions from beams and jet
Jet function describes the 

collinear splitting inside jet 



Hard function

Beam function

Soft function

Characteristic scales

mV, ptJ

Jet function

qx ↔ 1/bx



Renormalization and resummation



Linear polarized gluon contributions



From NLL to NNLL



Cross check singular terms with MCFM



Comparison to Pythia



Boson+dijet phase space



Factorization breaking and Glauber



Summary
• Recoil-free definition of boson-jet angular decoorelation has 

the following advantages


• Insensitive to hadronization, MPI


• Minimum change when using charge tracks


• No non global contribution with higher theory precision


• We provide NNLL matched to NLO theory prediction


• NNNLL prediction possible in foreseeable future


• Factorization breaking effect may exist at 𝒪(α3
s )



Outlook

• Recoil-free lepton-jet angular decorrelation at EIC is 

interesting to explore


• Recoil-free photon-jet (or dijet) angular decorrelation at RHIC 

is also interesting to explore


• Polarized proton beams


