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The scientific foundation for the EIC has been built for over two decades. 
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Progress in Hot QCD











Chiral Magnetic Effect



Heavy Quark vs. Light Quark



Progress in Cold QCD















Theoretical Simulation of the Virtual Meson 
  Production in the Forward Direction















EIC Physics

● Proton spin
● Nucleon tomography and the origin of mass
● Gluon dynamics in a dense medium
● Nuclear modifications of parton distributions
● Hard probes in cold nuclei
● Fundamental symmetry physics
● AI/ML in data analysis
● Nuclear data 



                       The case for an EIC Theory Alliance: 
           Theoretical Challenges of the EIC
              R. Abir, et al. [arXiv:2305.14572 [hep-ph]]

● WORKFORCE DEVELOPMENT AND DEI 
● OPPORTUNITIES WITH AI/ML    

● INTERSECTIONS OF QUANTUM INFORMATION 
SCIENCE AND EIC 



Summary and Outlook
● We summarized the present state of EIC-related physics 

and identified the theory progress needed for maximizing 
the impact of EIC physics. 

● There are many theoretical challenges that have to be 
addressed in the coming decades.

● Examples include higher order pQCD calculations 
interfacing them with phenomenology and lattice QCD.

● We need to pay attention to the importance of strong 
theory support alongside the experimental program to 
realize the full discovery potential of the EIC physics.  


