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Understanding the microscopic origins, density dependence and impact of symmetry energy

Slope:

Neutron-proton
effective mass splitting

The most fundamental but lest known physics underlying the high-density nuclear symmetry energy
Spin-isospin dependence of 3-body and tensor forces, the resulting isospin-dependence of NN short-range correlations 
and high-momentum tails in the single-nucleon momentum distribution

In the interacting Fermi gas model, the direct term of the symmetry potential:

Isospin-dependent NN interactions

Isospin-dependent NN correlations
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Tensor force due to pion and 𝞺 meson 
exchange MAINLY in the T=0 channel
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Isospin dependence of strong interaction
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Bayesian inferences using a flexible, isospin & momentum-dept. nucleon potential 
based on Gogny-like EDF incorporating effects of NN short-range correlations
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(1) Calibrated by chiral EFT below 2𝝆0 and experimental nucleon optical potential at 𝝆0 from (p,n) and p/n+A
(2) Using combined data from FRIB-FRIB400, RIKEN & FAIR and multimessengers of neutron stars & their mergers

Zero-range 2-body force Spin-isospin dependence of 3-body force

Finite-range 2-body forces

(3) Isospin dept. nucleon momentum distribution at 𝝆0
calibrated by SRC experiments at JLAB/BNL/GSI

(4) Simulating/emulating heavy-ion reactions using transport models       
calibrated through the Transport Model Evaluation Project
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