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Examp le of Effective theory
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Example of fundamental theory
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C o w w e s c a r e a theory
w i t h o u t freedom?

'¥a.....-jip"
.' k i , t a .

HII / }
R G I l ' t

rigorous example
1406. 2 3 3 7

Asymptotic safety i s the freedom
a l t e r ego.











Fundamenta l theor ies a s C F R
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NEW A s%
N p P l a n c k

• I f 122 gravity n o effect o n Q F T

• F o l l o w Swampland program [Patti 's review]



Swampland
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Conjectures
• Noglobelsymmet

• Completenesscouject
[ theor ies featuring a gauge symmetry
coupled The quantumgravity r e ve s t e x h i b i t

s t a t e s of a l l charges)

• Distance conjecture
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• Species s c a l e conjecture
Mp = d - d i m planet

s c a l e%fa.n.p.m.ee
s t e w

be low a g i ve
cutoff A s

• Weakgravitycouject
Gravity i s the weakest force
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sharp v e r s i o n of the WGC

D ( a t 9,) y D ( q ) t d (gz)

D (Q) : = Conformal d i n

of operators of che , q

* Physical interpretation
posi t ive binding energy

* Non-abelian c a s e a Mos t Attractive Channel (MAC)

of the 80'?
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Methodologies -
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P e r t u r b a t i o n theory semidan..ae
Resurface

* V a l i d u p t o o r d e r

•
Ya

* W i t h multiple couplings m u s t respect

Weyl Consistency
conditions ( Wc c )

* Feynman Diagrammatic D c u m b e r s o m e



O (N) mode l , charged
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W F fixed point
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Fix 142 charges ( r a n k of 0 (w)) wi th W e r e n
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8 M Higgs
Magnets, Superfluid
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Antipin,Bersini,Saulo,Wang, Zhang,
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M i n i m a l scaling dimens ions

N /2

Q-E, Q i I t a l y
Q (p i ) = I

Q ( A i l ; -8%102) = z

Anisotropic perturbations

b e → stability of the system v s

anisotropic perturbations



Ground s t a t e

homogeneous c l ass i ca l
solution
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Do i , t r i k i e r
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Dete rm inan t fluctuation
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l l a b e l s momentum eigenvalues w i t h degeneracy he

D i s p e r s i o n Relations
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A = g QPer tu rba t i on theory
Expand her for A → o D - e D o

F u l l 4-loop Ole") combining w i t h f . r . for 0=1,2, 4

Inf in i te # of duchy for diagrammatic computation



of = L , E - O
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E F T ⇒ @ F T

Anomalous d i m e n s i o n s of Higgs operators

S t l Higgs for N = 4



W o r k i n progress...
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wha t I d i d n o t present

- Charged (complex) C F Ts

- O (N) c u b i c duality (Bersini's Talk)

- U (N) x bae) [Intriguing for WGC]

-
d - a safety a t large charge

-
d =L , Q C D ( nea r ) conformed dynamics

t h e d i l e t o n story



Reorganising epidemiology v i a C F I

















































Wha t n e x t

•
D i l e t o u i c dynamics 1 Conformed w i n d o w

• Beyond sca la rs

• Deeper re la t ion
t o gravity

• ( F T t o reorganise understanding of
infection d i s e a s e s . (Large viriologicel change?)
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