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(non-local) Nambu-Jona-Lasinio Model
m*(p) = m − γ(p)Gs ns

μ*(p) = μ − γ(p)Gv nvQuasi-Particle Model

Adapted from Richard D. Mattuck, “A Guide to Feynman Diagrams in the Many-Body problem”

Non-local interaction



• M(p) saturates asympto- 
-tically to current quark 
mass 

• μ(p) saturates asympto- 
-tically to bare μ 

• Change in dispersion 
relation - 

 E(p) = p2 + M(p)2

Non-local interaction 

?
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Non-trivial Interacting Fermi surface !Trivial Fermi surface 

Local Interaction Non-local Interaction
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SPEED OF SOUND
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SPEED OF SOUND V/S CHIRAL SUSCEPTIBILITY

Non-local cut-off is inherent gluon interaction scale  



CHIRAL SUSCEPTIBILITY





CHIRAL SUSCEPTIBILITY







SUMMARY & CONCLUSIONS

• Inherent gluon scale essential for modelling interacting Fermi 
surface. 

• Interacting fermi surface leads to natural density-dependence. 

• Speed of sound and chiral susceptibility reach conformal limit 
in a non-local model. 

• Non-local cut-off gives essential, quantifiable contributions to 
speed of sound and chiral susceptibility & not a scale to be 
removed.



BACK UP SLIDES



SPEED OF SOUND  

LOW TEMPERATURE 



CHIRAL SUSCEPTIBILITY 

T ⟶ 0





Omega mean field in non-local NJL model


