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Gamma-ray spectral features

Smoking gun signature for dark matter : no astrophysical process is
known to produce a sharp feature in the gamma-ray spectrum
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The same applies to neutrinos
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Connection to the diphoton resonance
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Its simplest explanation assumes a spin-0 or
spin-2 particle R of mass 750 GeV

Landau-Yang
theorem

—» Spin-one is not possible



Connection to the diphoton resonance
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Box-shaped spectra
from Intermediary scalars
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The case of
gauge bosons
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The case of gauge bosons

DM DM > W W™, W' - e*v with My,/Mpy = 0.01
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The case of gauge bosons

DM DM > W W™, W' - e*v with My,/Mpy = 0.01
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Gauge bosons produced in DM annihilations are typically polarized

Above the electroweak scale, Majorana DM with SU(2); quantum numbers produce gauge bosons that are mostly
transverse.

Scalar DM, also singlet under SU(2),, produces gauge bosons that are mostly longitudinally polarized.
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General case

bo(m’, S|m, S) = (m/, S|R(0y)|m,S) = d> . (6)
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General case R

DM

Almost everything fixed by
angular momentum.

The dependence on the
DM Model is encoded in two
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Example with
particles of Spin-2
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Are spin-2 particles arising in DM annihilations polarized ?

Are they coupled to the
energy-momentum tensor?



Are spin-2 particles arising in DM annihilations polarized ?

Boosted regime M2 < p?
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Are spin-2 particles arising in DM annihilations polarized ?

Boosted regime M2 < p?
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Connection to the diphoton resonance
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Connection to the diphoton resonance
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Connection to the diphoton resonance

H.E.S.S. Limits on spectral features
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Conclusions

DM annihilations into arbitrary particles that
subsequently decay into photons or neutrinos lead to
polynomial spectral features.

Such features are generic and can be studied using a
model-independent approach.

Using this, high resolution of gamma-ray or neutrinos
telescopes could tell the spin of the decaying particle.

We calculate the annihilation spectrum that the
asoclated to 750 GeV resonance if DM annihilates or
decays into it.
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