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Dwarf spheroidal galaxies 

dSphs:  

2.   Clean (no strong gamma-ray source) 

MNRAS, 406 (2010) 1220 

dSph Type 

1.  Satellite galaxies: d= 10~100kpc 

3.   DM rich 
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dSph = Strong Probe 

Fermi (6yrs) 
Classical + UF 
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dSph = Strong Probe 



Signal Flux 
Dwarf galaxy 

-ɹRays 

Observed  
-ɹRay Flux DM Property Halo Profile 

(J-factor) 

Ҧ J-factor is determined by  
    stellar kinematics of dSph  



Observables 
 
 
 
 

 By photometry ( V ~ 26) 
Distance from center: Rproj 

Luminosity, Color 

 
 By spectroscopy (V ~ 20)  

Recession velocity: vlos 

Metalicity 
 

 Data size {Rproj, vlos} 
Classical: O(100-1000)  
UF: < O(50) 
  
Binned vlos data w.r.t. Rporj 

=> Dispersion curve ̀los(Rproj). 
(vlos cannot be directly used for fit.) 

Photometry  
V ~ 26 Ҧ 

Spectroscopy 
    V  20  Ҧ  



DM Density profile 
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Geringer-Sameth et al., Astrophys.J. 801 (2015) 2 

Dispersion Curve 
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Non Sphericity 

Most of the studies assume 
spherical profile.  
.ǳǘΧ 
1. Stellar distributions of dSphs are not 

spherical. 
 

2. Simulation suggest axisymmetric profile. 
 

3. Non-Spherical fit include spherical 
possibility. 
 

Ҧ non-spherical fit  
    is more conservative 
K. Hayashi and M. Chiba 2012, 2015b, 
K. Hayashi, KI, S. Matsumoto, M. Ibe, M. N. Ishigaki, H. Sugai, arXiv:1603.08046 [astro-ph.GA] 

 

G. Battaglia et al. Astron.Astrophys. 
459 

C. Vera-Ciro, et al. MNRAS 439 
(2014). 
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Assumptions 
1. Dynamical equilibrium. 
2. DM dominate system. 
3. Collisionless system. 
4. Axisymmetry in both stellar and DM components. 
5. Constant velocity anisotropy. 

Axisymmetric fit 

Parameters 
Halo Size ˊл 
Halo Radius bhalo 

Halo Shape  h
Axis-ratio Q 
Inclination i 
Velocity anisotropy ̡ Ȋ 

Axisymmetric Jeans equations Ÿ   



Classical dwarfs 

Our Fit Results 

βThe fit is still affected by the range of  the parameter region. 

Empirical condition: r* < rs is required for UF dSph 
with small J-factors. 
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Effect on constraints 

Our estimation gives 3 times weaker constraints  
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Axisymmetric fit  

Increase #data 
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MMFS (M. G. Walker et al,. (2007)) 

Prime Focus Spectrograph 
FoV 1.3 deg (diam)  
with 2394 Fiber  
 


