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A plethora of short-lived particles have been discovered over the last century, broadly classified into Fermions and Bosons. 

Among bosons, the pion is particularly special as the lightest meson (mass ~250 × electron). Pions are bound states of up/down 

quarks held by the strong force. Due to their rapid decay, their internal structure is explored indirectly at facilities like Jefferson 

Lab (JLab) and the future Electron-Ion Collider (EIC) at BNL. In this work, in-medium pion properties in a dense baryonic 

environment were investigated using the NJL model framework. 

Key Discoveries & Technical Highlights: As surrounding baryon density increases, the pion decay constant decreases while its 

charge radius increases. Electromagnetic form factors and PDFs were evolved to perturbative scales using NLO DGLAP 

evolution equations and evaluated against lattice QCD. 
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