/750 Resonance as Portal for
DM Interactions




Introduction

Since December 2015 Atlas and CMS have reported and excess in diphotons.

The simplest interpretation consists into a 750 GeV, spin 0 or 2 (Landau Theorem),

resonance produced through gluon fusion with a cross-section of the order of few
fb.

Determination of the total decay width still uncertain, low (~ 0,1 GeV) to rather
high (¥45 GeV) values allowed.

Case of study: spin O resonance coupled with a fermionic DM.
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Scenario |: Resonance o into diphotons

Case I: Interactions with only SM fermions
Low = LHF, ™ + 2oWm W, + 266G G 4 g7y + my Ty
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2 - 92 2 2
Cyy = €1 COS™ Oy + cosin™ Oy, czz = c18in” Oy + co cos™ Oy . cww = 2¢a, ¢gg = C3

Large width potentially achieved through invisible channel

Case |l: Add Interactions with SM fermions

Ly = Lov + cf%gbff
Sizable contribution to the width also from tt channel.
T?’lf

L1 = Lo +ics—Lofrsf
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DM Relic Densit

Cqg=1,Cyy=0.04,c,=0,A=3 TeV
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DM Constraints

Direct Detection (scalar

Indirect Detection (pseudo-
resonance only)

scalar resonance only)

2
S _ A ([ mpmy 9% P2
b \mp+m, ) M3 NN

Limit on <JU>‘T‘T from gamma-ray lines

my 2 my  12me,, my
J¢NN = Z Cfo%HFEf%TG(Z I T asgg A)

f=ud,s f=chit Limiton (0V)zz 4q... from gamma-ray continuum

Limits from monojets
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DM: Scalar Resonance
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DM: Pseudo-scalar Resonance
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Scenario |

Cy,=0.04,m, =300 GeV, A=3 TeV
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A viable DM can be compatible with a diphoton signal but only for a small (invisible) width. A large width is obtained
by considering further decay channels, e.g. tt.
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Y
Ad ~ 2 - Calorimeter Resolution
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Dark Matter Indirect Detection

< Limits from gamma-lines
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At high DM masses annihilation produces wide gamma-ray boxes.
Viable parameter space will be completely probed by CTA.
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Summary Scenario |l
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Very Light Dark Matter

A very light DM is not capable of be in thermal equilibrium in the Early Universe.
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Conclusions

We have considered the possibility that the 750 GeV resonance is a
portal for Dark Matter interactions.

The minimal realization, i.e (pseudo)scalar resonance + fermionic DM is
strongly constrained, in particular large decay widths are disfavored.

The viable parameter space is enlarged by adding to the spectrum of
new particles a light pseudoscalar, such that the LHC signal consists on
collimated photons from its decay.
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