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THE PUZZLE OF MASSLESS LIMIT

THE PRINCIPLE OF CONTINUITY

FIERZ-PAULI MASSIVE GRAVITY

vDVZ DISCONTINUITY

THE VAINSHTEIN MECHANISM
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THE VAINSHTEIN-KRIPLOVICH CONJECTURE

“...it appears highly probable that outside perturbation
theory, a continuous zero-mass limit exists, and the
theory is renormalizable.”

THE GOAL

MASSIVE YANG-MILLS THEORY
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MASSIVE YANG-MILLS THEORY

QUANTUM FLUCTUATIONS

THE STRONG COUPLING SCALE

THE DECOMPOSITION

THE FULL PERTURBATION THEORY



THE MASSLESS LIMIT AND DUALITY

PROCA THEORY

KALB-RAMOND THEORY

THE MODIFICATION

DUAL THEORIES

BEYOND THE STRONG COUPLING SCALE

?

THE LEADING CORRECTIONS 



THE COMPARISON

PROCA THEORY KALB-RAMOND THEORY



CONCLUSION

DUALITY?

The analysis indicates that the 
theories are not dual. 

The origin lies in the minimal level of 
quantum fluctuations of the original 
fields.

THE MASSLESS LIMIT OF MYM?

The longitudinal modes enter a strong 
coupling regime at  

Beyond it, the transverse modes are weakly 
coupled.

The massless theory is restored up to small 
corrections that vanish in the massless limit.

WHAT NEXT?

EXTENSION TO P-FORMS 

IN D-DIMENSIONS

DUALITY WITHOUT

SELF-INTERACTION 

HERMITIAN

GRAVITY
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