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Detection of Dark Matter

thermal freeze-out (early Univ.)
indirect detection (now)
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Indirect detection
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Why antip

Positron excess

Pulsars as Source of ¢~
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Combination of global, galactic contribution and two nearby mature pulsars,
Geminga (157 pc) and B0656+14 (290 pc), could fit PAMELA excess

Parameters of pulsars, however, poorly known

rotons”?
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Antiproton “excess” (PAMELA)

Why antiprotons??
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osmic-ray Propagation
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Solar Modulation
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Bayesian framework
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K . antineutron/antiproton ratio
p . priorofk
O . a setof background parameters

~ Not assume background parameters in advance
> QGive each set of parameters a “probability”

> Incorporate all uncertainties in an unified way
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Credible region & Upper limit
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Credible region & Upper limit
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Indirect & Direct detection
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> It indicates sizable couplings between DM and quarks
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Direct detection constraint

(F; — kFokgi — ®DM.i)*
202

- 1 -

L5(Opxg, K, PDM) X H exp

Ppom /Ep(kug,fi, fopm) p(Orig) p(k) p(f) dOryg dr df.

In Lpp = E InLi(my,R)  ;_ pandaX-II, LUX, XENON1T
i

> Propagation and proton spectral parameters are determined through a global fitting to the recent

AMS-02 measurements on the B/C ratio and the Carbon and the proton flux

> Use the event rate R as the observable instead of the cross-section
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Operators
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~ Only fermion DM

© His SM Higgs field

~ F is EM field strength tensor
- refers to the SM quarks
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Credible regions for different
DM annihilation channels
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Dimension 6

resonance enhancement A > max [2my, 174 GeV]
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A (GeV)
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Unified Explanation
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Discussion

e Space-dependent propagation
e |arge scale magnetic field

e Solar modulation
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