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Dwarf spheroidal galaxy (dSph):
the promising targets for studying DM

ESA/Gaia/DPAC

{ @ Proximity (30-100 kpc) R

i ¢ Clean targets for indirect DM searches |
o Dark-matterrichsystem N

2 - = > D e BID I GW T < >3 L L g = oS e 2 " ' = Ao g iy e . P 3 = = =2 =, 23 1 DBy - o iR g X =2 S - o _ " o s S
. - e = ~ Tz - D = F it = =% - = e - 4 - =re” s = SRt = =T D — = 2ab B i O R
< - _ [ 3 = _ e . . B - L3 P _ _ \ |~ - _ N - = - o 5 a ~ - — P



Dwarf spheroidal galaxy (dSph):
the promising targets for studying DM
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Indirect detection of eV DM with Subaru-IRCS

KH and W. Yin (in prep.)
Parameter region:

DM mass ~ eV, DM — photon coupling ~ 107 —1071%GeV~*

DM mass = 2eV, Photon coupling = 1071°GeV !
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Indirect detection of eV DM with Subaru-IRCS

KH and W. Yin (in prep.)

Subaru-IRCS observation can place more stringent constraintson g ., of
eV DM than the GC cooling.
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Diversity of the DM distributions?
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pure N-body sims.

® Based on axisymmetric Jeans
analysis, we found the diversity of
the DM density profiles in the

dSphs.
® There are still large uncertainties

on their inner slopes.




Diversity of the DM distributions?
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® Based on axisymmetric Jeans
analysis, we found the diversity of
the DM density profiles in the

dSphs.
There are still large uncertainties

/1 ontheir inner slopes.

{_ The main reasons:
1. Insufficient number of velocity data
2. Outer regions of the dSphs have not
been observed yet.




Why need new spec.data in outer region?

Ursa Minor dSph has member stars far away from its center (Sestito+2023).

Red and black diamonds are new targets.

The star is
located at 4kpc 5
from the center! fi
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Why need nhew spec.data in outer region?  «etai.inpren)

1010

Gray:
Without five stars
(the same as Hayashi+2020)

# of stars: 313
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= The DM density profile can be
S improved by adding only five

outermost stars.
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Good motivation for PFS!

1 sigma uncertainties

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
h S
i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

4
1%.01 0.1 1.0 10.0

| Major Axis [kpc]|



Subaru-PFS is coming soon. KH and PFS-GA science WG

69.0 A

PFS po|nt|ng Ursa Minor: HSC data Wide & deep PFS sSurvey.:

Huge number of stellar kinematics out to the
outskirts of the Galactic dSphs.
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“ A : distributions.

66.5

» There are many kinds of dynamical analysis models.
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Mock dynamical analysis

|. AxXisymmetric Jeans analysis ll. Spherical Jean eq. Solver by ML
KH and PFS-GA WG KH, S.Lim, M. Nojiri, (in prep.)
== Input parameter E . . g:t(iamate

Current 4 o
- PFS forecast . A

mU 107 -
g
Q

"1 See Nojiri-san'’s slides
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+ lll. Higher-order velocity moments (D. Wardana, M. Chiba, KH, in pre
See Chiba-san'’s slides




Non-trivial effects on dynamical analysis should be consmidered

00000

« Contamination stars (MW think disk, thin disk, and halo stars)

 Binary stars (Binary system can inflate l.o.s velocity dispersions)*

- Tidal forces (Deviation from dynamical equilibrium)

Kinematic info.

generated by DM Binary stars
potential
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E. Kirby (Notre Dome) L. Dobos (JHU) C. Filion (JHU)

PFS-GA science team
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