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Two years ago... Les Diablerets, 15:05, 23/9/2024

ka(n'o) = C’ufk(n'o) =0forn<3 Drk(n'm) 3 Cqu(n'm) =0forn+m<?2

0.04 0.632

CAN WE INCORPORATE “will oml
CONFORMAL SYMMETRY<) | 07, A= T

= 05285 —VI('El)l conf
I NTO TH E D E DI—.k(Z,O) 0.025 \ At DFR(Z'O)
0.626 1

—y“”, dil

DFR(B’O) 0.02 o jtcrg:; - Drk(l,l)
0.015 0.624
3,0 : : : & 4 6 8 (1,1)
C,,Ik( ) 0.5 1 15(1 2 25 3 ) Cﬂrk
MORE ACCURATE
AND LESS

The DE compatible with conformal DERENDENC Ltk

symmetry, seems significantly more robust
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Fast forward to present...

The hour has arrived.
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OUTLINE

The context: Critical phenomena and the FRG

The hero: The derivative expansion

A new armour: Conformal symmetry

Taming the beast: A conformal DE

Takeaways/Conclusions
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Once upon a time... critfical phenomeno
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Once upon a time... critfical phenomeno

Simplest magnet: — .C.
Ising model At/ 01
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Once upon a time... critfical phenomeno

Translation Rotations Dilatations  Special Conformal
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Once upon a tfime... renormalization group

IN THE FRG
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The derivative expansion... hold my beer
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The derivative expansion... how it workse
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The derivative expansion... how it workse

i ) =0
e L
1 2 Dy [ 2%= 0 Dy T2 =
el K] = [ Up) + Ui@) K (@) + 5 [Zolp) + K (z) Z1(0)] 00 Ly Iy
73 D bﬂrk’ = 0 ‘Dmll—‘gf 1) = O
1. (40) _ "4,
+ 5 [Wao(9) + K (2) Waa(9) (Gudsp) Dol = 0 Dyl = 0
| Bo and B; yield A's (crit. exp)
+ 5 [Weo() + K(z) W (©)] # (8) (v ) (30w p) (it yields F.P. and perturbations)
- ; . By
+ 5 [Weo(9) + K (2) Wer (9)] (9,)" (0. 9) Dy, T = g
(L1) _
+ B (9, K (2)) (Bys0) + BB (0,0 K () (BB A S
Dyl = By spares and
+HE) 0. K (2)(0.0)(0.0.9) + V@O0 0.0) 0. K@) | prlen _ o decouples
d- k —
+¥el®) ¢ (8u9)* (900) (0, K () Dy =0

13th ERG2026 - September 1st-5th - University of Sussex, UK



OUTLINE

The context: Critical phenomena and the FRG
The hero: The derivative expansion

A new armour: Conformal symmetry

Taming the beast: A conformal DE

Takeaways/Conclusions

13th ERG2026 - September 1st-5th - University of Sussex, UK



A new armour... conformal symmeftry constraints
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A new armour... conformal symmeftry constraints

Fixed point and homog. perturb.
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A conformal derivative expansion (CDE)

Replace higher order
vertices dilatation
constraint by lower order
vertices conformal
constraints
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A conformal derivative expansion (CDE)
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A conformal derivative expansion (CDE)
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A conformal derivative expansion (CDE)
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A conformal derivative expansion (CDE)
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A conformal derivative expansion (CDE)
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A conformal derivative expansion (CDE)
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A conformal derivative expansion (CDE)
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Takeaways

Conformal symmetry incorporation plays a determinant role for approximations
to behave nicely.

« Results reduce their dependence with regulator profile (PMS is less crutial).

« Bonus: Numerical demand reduces with respect to the standard approach!!
(better and cheaperl)

 Future work: Consider other universality classes and order 0(0°), take it to BMW
approximation, other ways of incorporating conformal symmetry
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