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TOGETHER WITH SUPERSYMMETRY, BRUNO’S 
WORKS WITH CALLAN, COLEMAN AND WESS ON 
NONLINEAR REALIZATIONS OF SYMMETRIES IS 
PERHAPS THE MOST INFLUENTIAL AND LONG 

LASTING.  

THIS TALK IS ONE MORE MODEST TRIBUTE TO THE 
IMPORTANCE OF THAT REMARKABLE BODY OF 

WORK.
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SOLUTION: DEFINE GENERATOR OF 
CONNECTED CORRELATORS BY LEGENDRE-
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�[hIi, J ] = W [�0, J ]� �0hIi, computed at
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THIS PROPERTY HOLDS IN GENERAL BECAUSE THE 
EFFECTIVE ACTION IS 1-PI IN �



RELATION BETWEEN EFFECTIVE ACTION 
AND FREE ENERGY W

�

W= + +�0
J �0

J

�0
J

�0
J

�0
J

h  i

h  i

h  i

h  i�000
J

TO RECOVER THE CORRECT EXPANSION, TADPOLES 
MUST VANISH AT J=0   
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OUR PRESCRIPTION CLOSELY RESEMBLES DEFINING 
LIOUVILLE THEORY AT FIXED AREA (IN WAKIMOTO 

REPRESENTATION  I  IS SIMILAR TO THE AREA OPERATOR)
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SIMILAR ISSUES ARISE. IN THAT CASE THEY CENTER ON 
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WE WORKED IN THE k > 1 CASE. FOR k<1 THE IDENTITY 
IS NOT A PHYSICAL OPERATOR AND DOES NOT HAVE 
3-POINT FUNCTIONS WITH PHYSICAL VERTICES. SO, 

IT IS NOT CLEAR IF ONE MUST LEGENDRE-TRANSFORM 
EVEN IN THE LATTER CASE.


