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Gauge-Yukawa Theory
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Litim, Sannino (2014)
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Gauge Fermions

Scalars

Litim, Sannino (2014)
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Conformal Window
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Bond et al. 1710.07615
Litim et al. 2307.08747

Under perturbative expansion, the theory has an Ultra Violet Fixed Point:
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Let us be a little bit more quantitative and ask the questions:

● For what values of the Veneziano parameter do we actually have a fixed point?
● What can cause a fixed point to disappear?

The values of the Veneziano parameter for which the fixed point exist is called

CONFORMAL WINDOW

Under perturbative expansion, the theory has an Ultra Violet Fixed Point:
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At the fixed point, the potential is given by:
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At the fixed point, the potential is given by:

Litim, Mojaza, Sannino (2015)

OR

It was shown that the vacuum stability is obtained provided
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Using Padè resummation this number is tighten further more to be
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● If the expression inside the squared root is negative, we have a pair of complex
conjugate poles. 

● On the other hand, if the expression inside squared root is positive, we have two
real solutions, with a split given by the squared root term.



Fixed Point Merger

    daniele.rizzo@ncbj.gov.pl Daniele Rizzo16

● If the expression inside the squared root is negative, we have a pair of complex
conjugate poles. 

● On the other hand, if the expression inside squared root is positive, we have two
real solutions, with a split given by the squared root term.



Fixed Point Merger

    daniele.rizzo@ncbj.gov.pl Daniele Rizzo16

For small values of the 
Veneziano parameter 

the FPs are real

● If the expression inside the squared root is negative, we have a pair of complex
conjugate poles. 

● On the other hand, if the expression inside squared root is positive, we have two
real solutions, with a split given by the squared root term.
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For small values of the 
Veneziano parameter 

the FPs are real

At a certain value, the 
solutions become complex 

and the FPs disappear

● If the expression inside the squared root is negative, we have a pair of complex
conjugate poles. 

● On the other hand, if the expression inside squared root is positive, we have two
real solutions, with a split given by the squared root term.



Conformal Window
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Plot kindly shared by Nahzaan Riyaz.
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Is the conformal window closing because of Vacuum Stability or a Fixed Point merger?



Beyond marginal operators
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Functional Renormalization Group

    daniele.rizzo@ncbj.gov.pl Daniele Rizzo10



Functional Renormalization Group

    daniele.rizzo@ncbj.gov.pl Daniele Rizzo

Wetterich equation
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Wetterich equation

Regulator
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We define dimension-less couplings:
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We define dimension-less couplings:

And compute the flow:

Canonical
dimension

Anomalous
dimension

Quantum corrections
from the scalar potential

Quantum corrections
from the yukawa
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Flow
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Tuğba Büyükbeşe, PhD Thesis

Tuğba Büyükbeşe, PhD Thesis
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Fixed Point
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Fixed Point & Power Counting in ε

    daniele.rizzo@ncbj.gov.pl Daniele Rizzo
...

...

...
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Vacuum stability at the UV fixed point
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At leading order in ε a re-summation of the couplings can be performed:
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At leading order in ε a re-summation of the couplings can be performed:

14

Resummed
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