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Outline



• EIC has been making progress toward realization

• A control over spin and polarization d.o.f. allows a 

complete tagging of partonic quantum numbers

• Particle ID and high statistics are important for 

precision extraction of proton 3D structure

• The second detector is needed for complementarity, 

possibly more coverage in the forward region

Electron Ion Collider

Second detector?



Outstanding questions of strong interaction
Proton and nuclei 

3D structure
Hadronization

Underlying 
events

• Soft and non-perturbative physics is the main 
subject of study, while perturbative tools remain 
essential


• At EIC, underlying event contributions are not as 
prominent as at hadron colliders



Jets production in Deep Inelastic Scattering

Target jet substructure:


Chen, Chien, Esha, Kuo, in preparation



Jet charge Field and Feynman (1978)
Berge (1981, Fermi lab) 
Albanese (1984, EMC) 

• Jet charge is not infrared and collinear safe 
and can probe the flavor flow of hadronization



Jet charge
Krohn, Lin, Schwartz, Waalewijn (2012)



N-jettiness
Stewart, Tackmann, Waalewijn (2010)



One-jettiness for EIC



Flavor separation and TMD physics

Kang, Liu, Mantry, Shao (2020)
Liu, Ringer, Vogelsang, Yuan (2020)



Flavor separation and TMD physics
Kang, Liu, Mantry, Shao (2020)



Flavor separation and TMD physics
Kang, Liu, Mantry, Shao (2020)



Joint jet charge and one-jettiness
Chien, Mantry



Factorization



Flavor separation



Flavor separation



Resummed one-jettiness distribution



Jet charge with restricted energy flow



Conclusions

• PDF global analysis is required to constrain a mixture of PDF contributions

• Jet charge is useful for enhancing sensitivity to different flavor contributions

• Precision studies of global event shapes such as one-jettiness is possible

• Jet charge and one-jettiness correlation can help PDF flavor separation and 

isolating intrinsic hadronization properties


