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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”

Dynamical interaction



(Non-local) Nambu-Jona-Lasinio Model
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Quasi-particle mass

Quasi-particle chemical potential



• 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

Dynamical interaction 

?
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Non-trivial Interacting Fermi surface !Trivial Fermi surface 

Local Interaction Dynamical Interaction

Local v/s Dynamical 
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NATURAL DENSITY-
DEPENDENCE



CONSEQUENCE OF DYNAMICAL INTERACTION 
T  0 
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Baryon Fluctuations: Dynamical model





BARYON FLUCTUATIONS: DYNAMICAL MODEL 

T≠0, μ=0

local dynamical
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CONSEQUENCE OF DYNAMICAL INTERACTION 
Finite Temperature 

Baryon fluctuations: Dynamical model
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Non-locality of constituent mass, chemical potential and diquark pairing gap

(Non-Local) NJL with Diquark

DIQAURK PAIRING GAP  
<qq>

Quasi-particle property 
modified





SUMMARY & CONCLUSIONS

• Inherent gluon scale essential for modelling interacting 
Fermi surface —> natural density-dependence. 

• Non-local cut-off —> essential, quantifiable 
contributions to cs^2 and χ_2 & not a scale to be 
removed. 

• cs^2 and χ_2 reach asymptotic limit in a dynamical 
model. 

• χ_2 along finite T (zero μ) reaches asymptotic limit in a 
dynamical model.

Thank you for your attention.
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Omega mean field in non-local NJL model


