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Coincidence? 



Coincidence? 



Coincidence? 



Higgs as a t t  
Boundstate: 

Pure NJL: 

RG improved with GUT hierarchy: 

Top Seesaw: 

_ 



introduce auxiliary field: 

“factorized interaction”	

Quick Review (1):  Nambu Jona-Lasinio Model 





Renormalize 

Renormalized Low Energy Effective Lagrangian: 

(equivalent to 
renormalization group 

running) 

Applied to Higgs = top--anti-top boundstate models: 

Improved RG Generally predicts heavier top quark and/or heavier Higgs boson.   

	



(2) FYI: NJL Model of Composite Dirac Fermion: Dobrescu & CTH 
(2000) unpublished 



Factorize with Dirac auxilliary field:  

RG Running:  

NJL Model of Composite Dirac Fermion: 



Quick Review (3):  Nonlinearly Realized  Symmetries: 
	The “bottoms-up derivation”	



Nonlinearly Realized Symmetry 
beyond the kinetic term: 

 “bottoms-up derivation”	



Goldberger-Treiman 
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Nonlinearly Realized Symmetry 
beyond the kinetic term: 

 “bottoms-up derivation”	



(4) A popular approach to understanding Higgs:  
     Higgs as Dilaton 



(4) A popular approach to understanding Higgs:  
     Higgs as Dilaton 
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Our mission: 
 

Generalize dilatational shift to a  
nonlinear “super”-symmetry: 
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Generalize dilatational shift to a nonlinear “super”-symmetry: 



A “super”-dilatation symmetry : 

this transformation is a bona-fide invariance 
of the Top-Higgs gaugeless kinetic terms: 







“super”-dilatation symmetry of the standard model 
beyond the kinetic terms (preliminary): 



A “super”-dilatation symmetry: 



A “super”-dilatation symmetry: 



A “super”-dilatation symmetry: 



The last transformation emerges as follows: 

1 

2 

3 



Summary: 

arrange cancellations amongst the d=4 terms 



Note D=6 ops: 



Define the full Lagrangian with D=6 ops   



This is just a calibration of      and 

Full Lagrangian   



Full Lagrangian   



Full Lagrangian   

relationship (1) 



Full Lagrangian   

relationship (2) 



Full Lagrangian   

Analogue of Goldberger-Treiman 

relationship (2) 



Full Lagrangian   

Invariant under “super” dilatation up to D=8 operators 



RG improvement of Higgs Mass? 



A  more minimal “super”symmetry:  shift only tR 



A  more minimal “super”symmetry:  shift only tR 

NJL-like fermionic NJL-like 



Factorize into NJL-like “Auxilliary Fields”	

Auxillary scalar        and Dirac fermion  

Usual NJL 

fermionic NJL 



Renormalized Factorized Lagrangian 

“predicts” Higgs boson recurrence          
 
and heavy Dirac fermion 

Mass scale  

Analogues of KK-modes, composite tR models  



Conclusions 

where: 

Is invariant under: 



What is origin/meaning of the D=6 operators? 
UV completion? 

Possible new gauge bosons: 
   Weak coupling 
   Strong coupling 

Possible new boundstates: 
   recurrences 
   tower of resonances 

Possible VanderWaal interactions? 
    



Suggests a possible dynamical origin of: 

Evidence of a (new kind of) supersymmetry in physics? 

Suggests a new physics scale of order 1 TeV. 

More work 



end 





Higher Dimension operator effects 
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