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The Twin Higgs is the last resort of the SYMMETRY paradigm for Naturalness 

1) It gives a CONCRETE answer to the question:

Have we built all the possible “natural” theories?

2) It gives a NEW EFT FRAMEWORK at the TeV scale to test against experiments

It puts the Twin proposal (almost) on the same footing of standard SUSY scenarios:

1) Calculability of the Higgs sector and fine-tuning 

2) Sharp phenomenological predictions 

Why TWIN SUSY? 

Why SUSY TWIN? 

(see Andrey and  
Marcin talks in this  

conference)
Focus of  
this talk

(cit.)
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The SM Higgs is the PGB of an  
accidental global symmetry 

enforced by a discrete symmetry

TWIN paradigm 
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ENRICHED HIGGS  
SECTOR

HA $ HB

SU(2)A $ SU(2)BZ2 :

if Z2 is unbroken: hHAi = hHBi
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the final scale of 
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Non-decoupling effect
F-term

D-term

else?
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The final gain in FT depends A LOT on how  
mh = 125 GeV

foliates the parameter space

To compare the FT gain of TWIN SUSY  
with standard SUSY schemes better  

accuracy in the Higgs computation is needed!

SARAH package is the natural tool to apply to this problem! (in progress with Florian & co…)

BIG WARNING

This is quite different than in composite Higgs models  
where the contributions to the Higgs potential  

are IR dominated
see Rattazzi et al. 1702.00797 

ex: in minimal Twin Higgs model  Ms t� are correlated by the Higgs

AT FIXED stop masses t� is predicted!

see Greco et al. 1609.05922 for the RG improved NNLL potential from top loops 



Can we say something general about the  
PHENO of TWIN SUSY models?

mh

Discrete 
symm.

mH ⇡
p
�f

SUSY

SU(2)A $ SU(2)BZ2 :

{hA
u , hA

d } $ {hB
u , hB

d }

4HDM is a robust prediction

If the colored states are out of reach 
can we hunt for the extra Higgses 

at the LHC?

an exception would be if we do not  
Twin SU(2)  

see Thaler et al. 0808.1290 



radial mode MSSM Higges MSSM Dark Higges

The Mass hierarchies are controlled by: f

The “minimal” pheno depends on: 
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THE HIGGS SPECTRUM

low f region
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MAIN DECAY modes 
of the lightest extra Higgsthe radial 

mode

in the  
Goldstone limit

BRZZ ⇡ 1/7

# of GB

BRinv ⇡ 3/7

3 “dark” GB

Buttazzo, Sala, Tesi 
1505.05488

World is not perfect:
large BR into visible tops

decay into dark GB can be kinematically closed!{

the MSSM 
Higgs

BRtt̄ ⇡ 90%

Craig & many others 
1504.04630 
1605.08744



LHC vs weakly coupled Neutral Naturalness
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TAKE HOME MESSAGE

TWIN SUSY is a calculable setup  
for Neutral Naturalness

New Higgses are GENERIC predictions 

Standard Higgs searches can probe (weakly coupled) Neutral 
Naturalness!

major pheno difference with strongly coupled UV completions

many things to compute/understand better!



Looking forward…

WHAT IS THE NEXT STEP  
FOR SEARCHES OF EXTRA HIGGES?

connection with Cosmology

In the fraternal Twin Higgs INVISIBLE decays of the extra 
Higgses might get back to us!

LOOKING for exotics decay of radial mode/ MSSM Higgses

see Craig, Katz, Strassler, Sundrum 1501.05310 & many works afterwards 

(SMALL BR’s but ZERO Background searches)


