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Å relatively insensitive to its 
profile shape. 
Åɹ-ray = straight propagation 

Robust! 



Dwarf spheroidal galaxies 

dSphs:  
1. Neighbor galaxies: 10~100kpc 
2. Large Mass to Luminosity ratio = DM rich 
3. Fewer gas containment  
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Case Study: Wino DM 

ẇ Higgs UV divergence 

ẇ Dark matter candidates 

ẇ Gauge Unification 
 

Heavy sfermion  + (relatively) light DM 
ǎŜŜƳǎ ǘƻ ōŜ ŦŀǾƻǊŜŘΧ 

AMSB 

SUSY 

Wino DM 

A. Higgs Radiative Correction 
B. DM Relic Abundance 
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ẇ Collider: LHC bound 

ẇ DM relic abundance 

ẇ Astro: 

(M. Ibe, et al, PLB709, 2012) 

Wino DM: Current observational limit 

(ATLAS 95% C.L) 

-ɹray observation from  
the milky way satellite galaxies (Fermi-LAT 95% C.L) 

ATLAS arXiv:1310.3675  Data: Fermi-LAT  arXiv:1310.0828  

GeV 320MWino²

TeV 9.2MWino¢

GeV 270MWino²
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1.  
What will the future exclusion region be like? 
 

2.  
What should we do to improve the sensitivity 
line efficiently? 

QǳŜǎǘƛƻƴǎΧ 
 

? 
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Energy Bin 

Signal Flux: F(S) 

BG Flux: F(B) 

Observed Events 

Particle Factor 
Astrophysical Factor 

Galactic Diffuse 
Isotropic Diffuse 
Point-like Source 

a: dSph 
i: Energy Bin 

Signal: 

Background: 

ROI Effective Area 

Ř{ǇƘ άŀέ 

ɲʍ 

Detector: Aeff 

{ƛƎƴŀƭ ʴ 
.D ʴ 
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Particle Physics Factor Astrophysics Factor 
(J-factor) gggZZZWWf ,,,=

Hryczuk and Iengo (2012) Cirelli et al (2012) 

Signal Flux 

Error: 1-10 % level 

Large uncertainty: 
Next Slide 
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Astrophysical Factor 
DM Density profile 

 (obs) 2

l.o.ss
Jeans equation 
for stars 

(Theory) 2

l.o.ss

21 )/1()/( -- + sss rrrrr

21 )/1()/1( -- ++ sss rrrrr

Cusp 

Cored 

Fit 

Classical: 
Well-determined  

Ultra-faint: 
Not well-determined. 
Prior dependence 
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Background Flux 
1. Galactic Diffuse 

 CR + ISM, Brems of CRe, IC (CRe + Interstellar radiation field)  
 Ҧ Simulation (e.g. GALPROP) with ISM, ISRF, Large Scale Structure. 

2. Isotropic Diffuse 
 !DbΣ {ǘŀǊōǳǊǎǘΣ ʴ-Ray burst, unknown sources 
 Ҧ 9ǾŀƭǳŀǘŜŘ ŦǊƻƳ μōμ Ҕ олх sky data 

3. Point-like Source 
 AGN, SNR, Pulsars, Unidentified 
 Ҧ Mask/Model 
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Detector Capabilities 

Aeff 

PSF 

ROI 

ROI: 

Typical dSphs Size PSF (68 % containment angle) Signal Flux 

Background Flux 

PSF effect -Ҕ ŜŦŦƛŎƛŜƴŎȅ ʶ 

[ŀǊƎŜ ɲʍ -> Large Background 

Satellite- type Obs 

9ŦŦƛŎƛŜƴŎȅΥ ʶ 

Direction Reconstruction 


