
Di-photon	resonance and	
Dark Matter

Based on:
G.A,	P.	Ghosh,	Y.	Mambrini,	M.	Pierre

arXiv:1608.04755	(mostly)
JCAP	1607,	005

Giorgio	Arcadi

LPT	Orsay



Giorgio	Arcadi																																																																																									 Higgs Hunting 2016,	01-09-2016																																																																											

Outline	and motivation

Diphoton resonances are	one	of	the	most clean	collider signatures	of	
BSM	physics.
They attracted recent interest because of	the	hint (not	confirmed by	the	
last	data)	of	the	detection of	a	750	GeV resonance.

Experimentally accessible	cross-section	can be investigated through the	
requirement of	a	viable	UV	completion.

New	spin-0	states	can also act as	portals for	Dark Matter Interactions.	
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The	model

Scalar resonance part	of	a	complex field

Light	pseudo-goldstoneboson

New	fermions.

The	masses	of	the	new	fermions	are	dynamically generated by	the	spontaneous breaking of	the	
new	U(1).

Only one relevant coupling (the	quartic coupling)
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Adding the	DM:

The	DM	belongs to	the	new	fermion	sector but	it is a	SM	singlet	(it can be also
a	Majorana fermion)

New	fermionic sector

Nf pairs	of	fermions	in	the	fundamental representation of	color and	with electric
charge	QF but	singlet	under SU(2).



<	Calorimeter Resolution

~

Upper limit can be made	more	stringent
by	considering suitable calorimeter
discrimination	variables.
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~ 750	GeV
For
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Generating	the diphoton signal
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UV	regime

≤1

Goertz et	al.	1512.08500
Requiring that the	quartic coupling does not	become
negative at	too low scales limit the	value	of	the	diphoton
cross-section.

Sizable cross-sections	need moderate
fermion	content;	the	Landau	pole	lies	at	
rather high	scales.

We have	to	focus	on	the	RGE	for	the	yukawas and	for	the	quartic couplings

Radiative	corrections	typically mostly affect	the	quartic coupling
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To	achieve LHC	limits and	correct	relic density QF ≤	2
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Numerical scan
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DM	and RGE



Conclusions
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We have	considered a	model	with a	new	fermionic sector with masses	
dynamically generated by	the	spontaneous breaking of	a	new	U(1)	
symmetry.	

The	typical signature	is constitutedby	highly collimated photons	from the	
decay of	a	light	pseudo-goldstoneboson.

All	the	observables	are	determined by	a	single	coupling.
Strong requirments on	the	viable	diphoton cross-section	imposed by	
theoretical consitency.

Viable	DM	can be straightforwardly accommodated in	this framework.


