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Motivation
• Diphoton excess observed by ‘both’ ATLAS and CMS 
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Motivation
• Minimal phenomenological model to explain the excess

• New resonance spin-0 or spin-2

• Additional Particles?
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The Minimal Dilaton Model
Dilaton: pNGB associated with conformal symmetry breaking

Effective lagrangian at low energies:
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Here ෨𝑉(𝑆, 𝐻) is given by:
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The Minimal Dilaton Model
Coupling to BSM only through Higgs and Top partners

Mixing between Higgs and Dilaton

𝐻 =
1

2

𝜙+

(𝑣 + ℎ 𝑐𝑜𝑠𝜃𝑆 − 𝑠 𝑠𝑖𝑛𝜃𝑆) + 𝑖𝜙3

𝑆 = 𝑓 + ℎ 𝑠𝑖𝑛𝜃𝑆 + 𝑠 𝑐𝑜𝑠𝜃𝑆

h,s are physical Higgs and Dilaton fields respectively

f : vacuum expectation value for the Dilaton field
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The Minimal Dilaton Model
Additional mixing between top quark and its partners

Mass matrix given by:

Diagonalising ⇒
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Dilaton production and Branching ratios

9PHENO-20165/9/2016



Constraints from S,T,U parameters
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*Shaded region is allowed parameter space
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𝑁𝑇 = 1
𝑆𝑖𝑛𝜃𝑆 = 0

𝑀𝑡
′ = 1 TeV

𝑆𝑖𝑛𝜃𝑆 = 0



Constraints from single top production
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*Shaded region is allowed parameter space
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𝑁𝑇 = 1
𝑆𝑖𝑛𝜃𝑆 = 0

𝑀𝑡
′ = 1 TeV

𝑆𝑖𝑛𝜃𝑆 = 0

𝜎 ∝ 𝑉𝑡𝑏 𝑐𝑜𝑠𝜃𝐿
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Constraints from Dilaton production and 
decay
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*Shaded region is excluded
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𝑀𝑡
′ = 1 TeV,  𝑆𝑖𝑛𝜃𝑆 = 0, 𝑁𝑇 = 1 𝑀𝑡

′ = 1 TeV,  𝑆𝑖𝑛𝜃𝑆 = 0, 𝑆𝑖𝑛𝜃𝐿 = 0



Conclusions
750 GeV resonance identified as the Dilaton

Little or no mixing with Higgs

Additional particles (top partners?) required to explain the observed cross-
section

NEED MORE DATA (August can’t come soon enough)
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Backup slides
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Constraints from Higgs signal strength
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𝜒2/d.o.f. = 27.6/24 𝜒2/d.o.f. = 28.5/25



Top and Top-partner mixing
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Mass eigenstates:

Diagonalising:



Top and Top-partner mixing
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Mass matrix squared (non diagonalised form) :

Small mixing angle :

⇒ Small breaking of degeneracy 

for one top partner


