Reconstructing properties of WIMP DM

(3 e ottt e - - - o e
B = L. Roszkowski,” E.M. Sessolo,® S. Trojanowski,* N i

The K T 7 k d A J W” a NIP\IOACIL(D)NAL SCIENCE CENTR
$ ‘. U .t
1\»:)’f OF WARSAW Sheffield. F N P
“ National Centre for Nuclear Research, Hoza 69, 00-681, Warsaw, Poland KRGS ARISAISGIEDSS

" Department of Physics and Astronomy, University of Sheffield, Sheffield S3 7RH, United Kingdom

© Department of Physics and Astronomy, University of California, Irvine, California 92697, USA
“ Institute of Theoretical Physics, Faculty of Physics, Warsaw University, Hoza 69, 00-681, Warsaw, Poland

Science & Technology
W@ Facilities Council

We examine the question to what extent prospective detection of weakly interac- "= Eimp:;lggéggjl@“w

ting massive particle (WIMP) dark matter (DM) by direct (DD) and indirect (ID) .pporea by unisw grant 1308/m08/1v/2015/0, NSF grant No. pHv-162063

detection experiments could shed light on its basic properties, 1.e., its mass, m,, NSC grant DEC-2014/13/N/ST2/02555, STFC grant ST/L000520/1.,
NSC grant 2015-18-A-ST2-0074, NSC grant 2014/14/E/ST9/00152,
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We then study what fraction of such WIMP DM could be generated thermally via the freeze-out process in the
early Universe. We show that, in the near future and in a model-independent approach the answer to this question
based on the observational results could only be achieved in a thin sliver of the parameter space. However, with
additional theoretical input the hypothesis about the thermal freeze-out as the dominant mechanism for generating
dark matter can potentially be verified. We illustrate this with two examples: an effective field theory of dark matter
with a vector messenger and a higgsino or wino dark matter within the MSSM.

Dark matter hidden just below the current limits? Thermal or non-thermal DM?

e Assumption: signal form WIMP DM will be detected in the upcoming years by one or more of e WIMP DM relic density can contain both thermal (freeze-out) and non-thermal (e.g., late-time
the ID and DD experiments decays of some heavier species) contributions

e We simulate putative signals from such a WIMP DM that could be seen in the near future by
FermiLAT (dwarfs), CTA (Galactic Center) and various DD experiments (e.g., XenonlT)

e Question: what will be the accuracy of determination of basic properties of WIMP DM based e Interpreting the ID results in terms of the thermal contribution to 2, h* requires assuming
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e It depends on the actual value of (ov);, DM mass m, and the annihilation final states 1 2 3 4 O
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is reconstructed more accurately, e.g., thanks to DD (for low enough DM mass)
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