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The hunt for dark matter
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When DM signal is seen by direct and/or
indirect detection (in foreseeable future),
can we say if DM has thermal origin?
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Reconstruction - methodology

Roszkowski et al.,

Generate mock signal for

the benchmark model
(above sensitivities)

Scan over model and
nuisance parameters,
calculate likelihood

Find 2D

95% confidence regions
Ax? = 5.99

arX1V 1603 06519

XenonlT

Ferm| LAT

Cherenkov

(730 dayeton) Telescope Array (46 dSph
(500 h) in 15 years)

MultiNest

MicrOMEGASs

Fermi Science Tools...

Ax? = —2 In(L/Lnax)



Reconstruction - methodology

Reconstruction of DM
properties based on
expected positive signal
from direct and indirect
detection experiments.

Roszkowski, Sessolo,
Trojanowski, Williams,
1603.06519
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fairly good reconstruction 1e
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Reconstruction — astro uncertainties
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Reconstruction — cosmo uncertainties
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DETECTION "Model-independent’
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Reconstruction - model-independent’
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Reconstruction - model-independent’
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Reconstruction — EFT of DM
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Conclusions Read on...
If DM is seen in Xenonl1T, Fermi-LAT and CTA:

B model independent’ DM B model independent’ DM
almost impossible to exclude with Sommerfeld enhancement
thermal-only DM despite large or multi-component DM -
annihilation cross section impossible to exclude thermal-

u only DM
better reconstruction, but still B wino or higgsino DM
difficult to exclude thermal- very good reconstruction,
only DM disproving thermal-only DM

possible

nonthermal DM component
form gravitino or axino decays:
determination of reheating
temperature



