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(95.4% confidence)
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bright MW dwarf spheroidals
(95.4% confidence)
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| Galaxy Formatlon 1S suppressed
by a UV-background (TO+’08, 09)
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Core creati by stellar
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DM halo profile
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Core creati@n by stellar
feeﬂﬂack

DM halo profile

low threshold
-~ density for S——

+ high density for SF
+ strong feedback
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1.1Hydrodynamics (feedback)
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Alter'natlve DM
models

e Warm dark matter (WDM)

e Initial density perturbations do not have
small-scale power

e Self-interacting dark matter (SIDM)

e Allow elastic scattering between DM
particles



Sextans
Sculptor

Leo ll
| Leol
Fornax
| Draco
Carina

But, WDM halos have cuspy profiles.




SIDM

mx <1 cm2 g-1 not to make clusters too
ound (e.g. Loeb & Weiner’ 11)

i
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h'LS cross-section is too

small to make any difference
fr'om CDM (Fry+15)
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e Veloclity dependent Cross- sectlon 1s‘
promissing Ce.g. Loeb & Weiner’11)



SIDM10
vdSIDMa
vdSIDMb
SIDM1

promissing (e.g. Loeb & Weiner’11)
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DM

make clusters too

promissing (e.g. Loeb & Weiner’11)



Simulations

e Select MW-mass halos from a 50
Mpc comoving box and resimulate
them with higher resolution.




e Halo 1:
Mvii = 1.75x1012 Mg

e Halo 2:
Mvii = 9.01x1012 Mg

e Resolutions

e Standard
mpm = 5.72x105 Mg

e High-resolution
mpm = 7.15x10%4 Mg



+Velocity functions of
subhalos in Halo 1 and 2. g%
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¢ The subhalo abundance

1s substantially
reduced in SIDM
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ro SI @u Subhalos are much lLess
sCehtratly concentrated.
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Summary of N-body part

SIDM subhalos are much lLess
abundant than CDM subhalos.

They are also less centrally
concentrated

We need much weaker feedback 1n
SIDM than 1n CDM to explain
observations.

We should expect much weaker
baryonic effects 1n SIDM

Can we distinguish two models
after baryoniceffects are taken
1nto account?
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Feedback energy 1s
quickly radiated
away 1f we naively
distribute 1t.



Jo Stochastic thermal feedback(Dala Vecchia & haye’ 12
B ¢ For effective feedback: tcool/tcross >10 (Creasey+11)
* Gas particle is stochastically heated to Tsy ~ 1075 K §

tcool = 98( ny )_% i Mgas s Nngb 3
— 1 cm—3 1075 K ) \7x 107 M, 13

e OK for ny < 10 cc-1 but for ny » 100 cc-17?

V|




compute the
temperature so that

tcool(,Ohot, Thot)/ tcross(,O, T) = y ok
Unot = tnot(Thot) AN
mhet — AE/unot.

M = Mhot T Mol
MU = MhotUhot T McoldUco

PU = PhotUhot = Pecold Ucold







e Milky Way Like
tow-res: mgas

® med-res: Mggs =
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Star formation histories

—  multi
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almost 1dentical

/
’ A /“,‘\ ',\v’
e NA_AN r\/I\‘,‘,\'/ WA, v

— — -

—— e —
R —

N






e The new scheme

e effectively
suppresses star
formation even wi
Nth > 100 cc-1

e can drive outflow

® 1nsensitive to
numerical resolution
e yet very simple

e does not erase
galactic structure
such as spiral arms

e Ready for the cosmo-
ims!




