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Conformal Symmetry
Breaking

Most general Dilaton Lagrangisavariant under dilatation
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(0,,x)* + higher derivatives

Obstruction to SBSI:
— X' = 0 (no breaking)!

— X =00 (runaway)

— X = anything ([3at directio

Need explicit breakingE

Fubini O76



A Holographic Model

ds® = e 2 Nuydrt dx’ — dy? k=




A Holographic Model

Stabilimg inter-brane distance typically requires tunil
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W. D. Goldberger and M. B. Wise,
hep-ph/9907447.



Conformal Symmetry
Breaking

Vg =1 4F (" (1)

¥If guartic Is mildly energy dependent, coupling can be lar
but if 5(\) is smaliif will slowly scan values of F and for

Contino, Pomarol, Rattazzi

sufbciently long running Pnd min at F~0.""" g,a1ck 2010)

X | ~
TR~ B(u)=eb(p) <1  With el b(p)=0O(1)

¥ Small dilaton mass and CC for large coupling
mg -~ Bf° Aleg ~ BF°

Tuning on the IR brane has been relaxed.



A Near Marginal Deformatiol

d\
— —€b <1 ~ 4 4
1oz 1 B(uw) (1) Veg = ' x™  + %x

1 1
S = d5x\fg 5(' e A(5D)<—|—l > 5 R

B. Bellazzini, et al. arXiv:1209.3299 [hep-ph]
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A Near Marginal Deformatiol

¥ Goal: Probe the soft-wall in which there is a
longer running region in CFT and smaller
breaking scale (IR brane plays lesser role).!

¥ A delicate balancing act:
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Xmin ™ e Extremely sensitive!
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New Setup
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A Near Marginal Deformatio




CalculatingE

A good picture of ¢ insufbcient foVes

¥ Deviationfrom unstable trajectory give minimum:!
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Effective Potential

-~ Analytical
Numerical




Finite Temperature

Conformal Symmetry S

High temperature conformal phase is




Finite Temperature

Ansatz for AdS-Schwarzschild:




Finite Temperature

Horizon criteria; h — 0 in ¢=4(¢ - T Jogl la
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Finite Temperature

“| Analytical
Numerical
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Conclusions

¥ Understanding backreaction is important, and have to be
careful in order to geteffective potential correct.!

¥ With pieces falling into place, to do list;!
¥ Dilaton normalization.!
¥ Calculate transition temperature for phase transition. !

¥ Multiple Pelds more realistic and appropriate for
cosmology:! ( ,
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¥ Are results distinct from Creminelli,Nicolis,Rattazzi
(hep-th/010714)?




Effective potential

UV contribution:
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IR-contribution:




Effective Potential

Preliminary results




A Holographic Model

A mildly running quartic balances large Initial value:




Finite Temperature
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Jay's Numerical
Zeroth Order Analytical
First Order Analytical




A Near Marginal Deformatio




S o - oty g ®

-
PYNPIPNDEIS
l‘u

T ——— o
W w———
e
s e e

TR Y e &
.S

el




