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Dwarf spheroidal galaxies
dSphs:

1. Satellitegalaxies: d= 10~100kpc
2. Clean(no strong gammday source)

3. DM rich o : |
dSph Type g 7 —
Classical Ultra-faint
#dSphs 8 >20
M/L (Me/Lo) 10-100 100-1000
Distance (kpc) 60-250 10-60

#0bs Stars 150-2500 20-100

30 kpe =
100,000 light years

(o Elr-laIf (<3 Brighter, farther | Darker, closer

See, e.g. Wolfet al (2010)

MNRAS, 406 (2010) 1220
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Signal Flux
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Observables

+*s* By photometry (V ~ 26)
Distance from centeifRoroj
Luminosity, Color

+$* By spectroscopy (V ~ 2!
Recession velocityios
Metalicity

Earth

+s* Data sizeRproj, Vios}
Classical: O(160000)
UF: < O(50)

Binnedvios data w.r.t. Roor

=>Dispersion curve los(Roroj).
(vios cannot be directly used for fjt
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Spectroscopy
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Dispersion Curve
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Non Sphericity

Most of the studies assume
spherical profile
dzii X

1. Stellar distributions of dSphs are not

n [degrees]
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ESO/WFI Fornax dSph RRGB
]5 T T T T T
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G. Battaglia et al. Astron.Astrophy
459

02 1

spherical.

2. Simulation suggestxisymmetriqrofile.

3. Non-Spherical fit include spherical :
possibility.

[bnon-spherical fit
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IS more conservative C. VereCiro, et al. MNRAS 439

K. Hayashi and M. Chiba 2012, 2015b,
K. Hayashi, Kl, S. Matsumoto, M. Ibe, MisNigakj H.Sugaj arXiv:1603.08046 [astioh.GA]

(2014).



Axisymmetric fit

Assumptions
1. Dynamical equilibrium. A P

2. DM dominate system. P

3. Collisionlessystem. — A

4. Axisymmetryin both stellar and DM components.
5. Constant velocity anisotropy.

Parameters - ( - )a[” ( m )2](a+3>/2
. ’ y2) =
Halo Size N P P\ b Bhalo
- 2
Halo Radius bnalo m? = R? + 2
Halo Shape h s
Axisratio Q B =1—0v2/vg L
Inclingtion | | o Axisymmetric Jeans equations Vv Ulzos (ZE, y)
Velocity anisotropy | 1 e _ 1 [~ Rop®)] 0w
Vo= / y—dz vg=——|[vP+ ———| +R—
v(R,z) ), 0z 1-8. v OR oR




Our Fit Results
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B The fit is still affected by the range of the parameter regions 0 < log,,[bya10/pe]

<+

5;

< logyg[po/(Mgpe™)]

51

Empirical condition: r* «sis required for UF dSph

with small Factors.



Effect on constraints

' Fermi—LAT 6yrs (Pass 8)

Thermal Relic Cross Section

90 100 1000  10¢
mDM (G EV)

Our estimation gives 3 times weaker constraints,
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Current Status

Is the fit model accurate enough?
Axisymmetridit

does the fit really converge?
Increase #data

Is the data pure enough?

95%



Prime Focus Spectrograpk
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