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• Introduction of Dark Matter and Dwarf 
spheroidal galaxies (dSphs)

• As an example, we show constraints 
from Segue 1 for both annihilation and 
decay processes

• Constraints from all Dwarf spheroidal 
galaxies are given
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  Galaxy rotation curve，Bullet Cluster，Dwarf Galaxy，CMB

Based on Planck data:
Baryonic: 5%;
Dark matter: 26%;
Dark Energy: 69%;
arxiv: 1502.01589v3

Evidence of DM
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Dark Matter ( WIMPs) detection:
Collider, Direct Detection and 

Indirect Detection

The Milky Way dwarf spheroidal (dSph) galaxy 

is considered to be one of the most promising 

targets for indirect detection of DM

1. Proximity：satellites of the Milky-Way halo
    (< 100 kpc for many of them) 
2.  Low γ-ray background:
     Lack of astrophysical γ-ray production mechanisms
     Dense DM
3. Low γ-ray background from galactic
     higher galactic latitude for many of them

dwarf spheroidal (dSph) galaxy
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HAWC

arxiv: 1503.02641 PoS ICRC2021 
(2021) 512 

arXiv:1706.01277v1

Fermi-LAT MAGIC

Results of other experiments
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19 dwarf galaxies are chosen within LHAASO view

arxiv: 1910.05017
          1903.11910
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KM2A Half Array
Data:  2019.12.27-2020.11.30 V1
Live time:  312.6 days
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Data:

Method:

Almost same as Crab (1). 

Energy bin width: logE = 0.2
Estimate the background with the “direct integration method” 

(1) Chinese Physics C Vol. 45, No. 2 (2021) 
025002



1. DM distribution: Navarro-Frenk-White (NFW) model

 Flux prediction, <σv> is the only parameter
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2. Differential flux per annihilation:              ,   HDMSpectra package

3. Final states

This particles could generate stable particles, such as gamma, eletron, protons, neutrinos .....

Annihilation process of DM

arXiv:1408.0002
         1606.04898

Give constraints for each final states below
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arxiv: 2007.15001



arxiv: 2007.15001

Annihilation spectrum for dark matter
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As an example:  Segue 1
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TS ~ chi2(1)



Absorption of gamma-rays: 
ISRF (including starlight, IR and CMB)

nSL+IR:  from GALPROP
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Constraints from Segue 1
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Decay process of DM

arXiv:1408.0002
         1802.06811
         1603.08046
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HAWC results10/14/2021 14



HAWC results10/14/2021 15



总 结 Summary

• We focus on 19 Dwarf spheroidal galaxies

• Five processes: 

• Constraints from annihilation and decay 
processes of Dark Matter are given for 19 dSphs

• For mDM>100 TeV, LHAASO could give most 
strigent constraints; For mDM<100TeV, constraints 
are weaker than HAWC results, WCDA is needed

Thank You !!!10/14/2021 16
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CMB ISRF (without CMB) ISRF

Absorption of gamma-rays for all dSphs: 
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