
The Minimal Simple 
Composite Higgs Model

Alejo Nahuel Rossia

DESY, IB & HU  



1

The main idea behind CHM

SM NP



1

The main idea behind CHM

SM

SSB

NP



1

The main idea behind CHM

SM

SSB

NPINT



1

The main idea behind CHM

SM

SSB

NPINT

Why a non-minimal CHM?



1

The main idea behind CHM

SM

SSB

NPINT

Why a non-minimal CHM?
• LHC results constrain severely the MCHM.



1

The main idea behind CHM

SM

SSB

NPINT

Why a non-minimal CHM?
• LHC results constrain severely the MCHM.

• Non-minimal CHMs satisfy the bounds better.



1

The main idea behind CHM

SM

SSB

NPINT

Why a non-minimal CHM?
• LHC results constrain severely the MCHM

• Non-minimal CHMs satisfy the bounds better

• Different and rich phenomenology, less explored.
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The Minimal Simple CHM

 Simple Lie groups
 Higgs doublet
 Custodial Symmetry
 Unifies EW group
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What are the pNGBs there like?

Higgs boson χ boson

EW embedding

H:

χ: 4



V

45

Parameter space scan



V

46

Resonances
Vector bosons

Dirac fermions

|Q|= 0, 1/3, 2/3,
1, 5/3

|Q|= 0, 1/3, 2/3,
1, 5/3



V

46

Resonances
Vector bosons

Dirac fermions

|Q|= 0, 1/3, 2/3,
1, 5/3

|Q|= 0, 1/3, 2/3,
1, 5/3



V

47

Decay width and BRs



V

48

Higgs self-couplings



V

49

Exotic stable particle



V

49

Exotic stable particle

χ
|Q|= 2/3



V

49

Exotic stable particle

χ ψ
|Q|= 2/3 |Q|= 0

Quorn
De Luca et al (1801.01135)

Gross et al (1811.08418)
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Conclusions

1. We built a new CHM based on the minimal coset of 
simple Lie groups that gives the Higgs with the right 
charges.

2. This model is phenomenologically viable.
3. New particles with exotic charges appear.
4. Suppression in Higgs couplings, decay and 

production amplitudes of order 5-10%. 
5. Stronger suppression in Higgs self couplings.
6. There is an exotic stable particle, which might be a 

DM candidate.
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SO(7) irreps decomposed…

…into SO(6)

…into SU(2)xSU(2)xU(1)
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SM
0

It generates the 
potential for the NGB.
Partial compositeness
for all the fermions.Elementary sector. Copy of 

the SM without the Higgs.
SSB

NP
1

2-site model
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Site 1, mixing and pNGBs
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Physical pNGBs and EW bosons identification
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Fermion resonances spectrum
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Effective theory

CW potential
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Parameter space scan

Benchmark points criteria

Point for systematic scan
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Corrections w.r.t. the SM couplings
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Vector boson fusion

ttH and gluon fusion
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χ boson stability
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Dipole operator

SO(7) generators


