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Detection of Dark Matter 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Indirect detection
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Positron excess  GeV excess

Dan Hooper et al. (2011)

Why antiprotons?
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Antiproton “excess” (PAMELA)

Dan Hooper  et al. (2015) AMS Collaboration (2016)

Why antiprotons?
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Cosmic-ray Propagation

Maurin et al. (2002) 

Galprop code

DR model

Use MCMC to take a full scan of the


    parameter space 
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Source injection and propagation 
parameters 

AMS Collaboration (2016)  

AMS Collaboration (2016)

Strong et al. (2007)
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Solar Modulation

Q. Yuan et al. 2017
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Bayesian framework
     
     
        

    κ     :    antineutron/antiproton ratio 
    p     :    prior of k 
    θ       :    a set of background parameters  
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Not assume background parameters in advance 

Give each set of parameters a “probability” 

Incorporate all uncertainties in an unified way



Credible region & Upper limit
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Favored mass of DM particles ~10 GeV
DM parameters are consistent with that of in the GeV excess
Upper limits on the DM annihilation cross section is stronger than that set by the Fermi-LAT 
observation

M.Y. Cui et al. (2017)



Credible region & Upper limit
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Cuoco et al. (2017)M.Y. Cui et al. (2017)



M.W. Winkler, JCAP, 2018 AMS Collaboration, 2018

parent/daughter particles

Voyager 1 

Improvement

15



16

Credible region & Upper limit

M.Y. Cui et al. (2018)
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Indirect & Direct detection
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It indicates sizable couplings between DM and quarks



Direct detection constraint
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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 



Operators
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Only fermion DM

H is SM Higgs field

F is EM field strength tensor

q refers to the SM quarks

M.Y. Cui et al. (2018)



Credible regions for different 
DM annihilation channels  

21 M.Y. Cui et al. (2018)



Dimension 5
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Higgs VEV insertion

velocity &  
loop suppression

X -> b,W,H X -> b,W

M.Y. Cui et al. (2018)



Dimension 6
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Higgs VEV

Z exchange dominate X -> H -> b,W,Z

resonance enhancement 


M.Y. Cui et al. (2018)



Dimension 6
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may alleviate  in UV theory

M.Y. Cui et al. (2018)



Result
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Can explain GCE as well !

M.Y. Cui et al. (2018)
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Unified Explanation

Zhou et al. 2015

M.Y. Cui et al.

2017

GeV 
excess
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galaxy cluster

Y. F. Liang et al. 2016



Discussion

• Space-dependent propagation


• Large scale magnetic field 


• Solar modulation
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Thank you！
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Backup
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UV realization of O5
1
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