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Theory
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Randall-Sundrum Model

ds2 = gMNdxMdxN = e�2k|y|⌘µ⌫(x)dx
µdx⌫ � dy2
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Hierarchy is solved by a conformal factor on the metric

radion, a goldstone boson of SBSI



Goldberger-Wise Mechanism
Radius is stabilized by introducing a bulk scalar field
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Small explicit Scale Invariance breaking term

where     parametically small✏
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Quartic Potential
• Classically Scale invariant

Veff = ⇤�4

      a dilaton(=radion) field with scaling dimension 1�

• Small explicit breaking

Veff = ⇤(�(�))�4
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CPR Mechanism
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Contino, Pomarol and Rattazzi

Bellazzini, Csaki, Hubiz, Serra, Terning (2013)

�2✏k2�2

Vmin / � / ✏

RS UV/IR tunings

No RS IR tuning needed

Not covering in details in this talk

�2✏k2�2

⇤ ⇠ 16⇡2⇤ ⇠ 0



RS Model 

Vacuum Energy
Vtot = VUV + VTeV + VIR

VUV

VTeV

VIR

= Vacuum Energy at the UV cutoff scale

= Contribution of the broken conformal sector 
(EWSB etc)  

= Contribution of all low scale phase transition 
below the EW scale (QCD etc)
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too light scalar

!11



RS Model 

Vacuum Energy
Vtot = VUV + VTeV + VIR
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Improve on SUSY suppression of CC



Phenomenology
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Constraints

Jaeckel, Spannowski (2016)



Interactions
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Supernova 1987a
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Supernova 1987a
Production
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Supernova 1987a
Production
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Ishizuka, Yoshimura (1990)

+ Phase space integration Corrected in arXiv:1711.02697v2

[F. Abu-Ajamieh, JL, J. Terning]
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Supernova 1987a
Production
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Trapping



Supernova 1987a

: sequence of layers of SNi
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Production

Trapping



Supernova 1987a
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Coupling Constraints
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ALP

gaNN =
CaNN

f
, ga�� =

Ca��

f

g�NN =
C�NN

⇤
, g��� =

C���

⇤

Radion

IndependentC�NN , C���

CaNN ⇠ Ca��



Conclusion

• RS IR tuning avoided by small explicit SI breaking


• Electroweak contribution to vacuum energy suppressed 
by orders of magnitude


• Naturally independent           and            g��� g�NN

Not a case for ALP

!24

From TeV to much below



Thank you


