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RELEVANGE OF DWARF GALAXIES FOR DARK MAT TER RESEARGH

WHICH DWARFS CONSTRAIN DM BEST?

= One of the tightest constraints on dark
matter models 10. ...................................... . / ........... e ,,”’
= 0.75- /7 L
g‘io /’l l/
= Cusp - core question at the centers of & /
dwarf galaxies 3 /
n /
8 / j
-
& ) I_ "' ......... CDM
= Constrains feedback models & 0-25- / H e “Strong” Cutoff
[T, q il ; —-— “Weak” Cutoft
% I 'l' _—MmMwDM = 4.9 keV
! ! J— —
= Smallest dwarfs might provide the b ! ; e gg -‘ex
tightest constraints i ,o L D) e
0.1- | ,’ e mwpM = 17.0 keV
7 7.5 8 8.5 9.0 9.5

Nadler et al. 2024 log(Mpeak/MQ)



EXPLOSION

Until now:
<100 dwarfs known fainter than My > -10
Almost all associated with galaxy/cluster
Now:
DESI
DECam
HST/JWST
EUCLID
Soon:
4MOST
Vera Rubin Observatory / LSST
Roman telescope
Future:
Wide-field spectroscopic telescope

Arrakhis satellite
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DWARF GALAXIES WITH RUBIN
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M DENSITY PROFILE AND ROTATION GURVE

DM profiles at z=0 Rotation curves
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DMO sims: LG-MR
DMO sims: LG-HR
DMO sims: EAGLE-HR

UGC 5721 Y UGC 11707
DMO sims: LG-MR + EAGLE-HR, ) DMO sims: LG-MR + EAGLE-HR,

- V,.=89kms ' £10% [113] ‘ = V_..=101 km s +10% [73]

max

Hydro sims: LG-MR + EAGLE-HR, Hydro sims: LG-MR + EAGLE-HR,
=89 km s £10% [113] ; — V,..=101 km s +10% [73]

Observations (fits to 1D H «)
Observations (2D H «, optical)
Observations (2D H I)
Observations (1D H «, optical)
Observations (IDHa + 2D HI)

A LSBF583-1 ® IC2574
DMO sims: LG-MR + EAGLE-HR, DMO sims: LG-MR + EAGLE-HR,

—88 km s™! +10% [120] i — V._..=80kms! +10% [149]

Hydro sims: LG-MR + EAGLE-HR, ||/ 1® Hydro sims: LG-MR + EAGLE-HR,
=88 km s™! +10% [120] '@ — V_..=80kms ' +10% [149]

8 10 12 0 2 6 8 10 12 14
Radius [kpc]

Thales Gutcke (UHawaii)



SELF — INTERAGTING DARK MATTER (SIDM)

= Proposed interaction between dark matter particles

= Requires invoking a new gauge boson

= Allows scattering or annihilation of dark matter

Dark matter self-interactions

= Most common parameter is the scattering cross section Mo 1010M,
. . 0| 10°Me
= Now often includes a velocity dependency T i
o =N |
< R
= Mostly testing as dark matter-only by profile =R
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[HE 9= MODEL
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GORE-GOLLAPSED SATELLITES
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GORE SIZES IN SATELLITES

Dark
Luminous

Power law
relation between

core size and
dynamical mass
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LOOKINGAT THE GENTRAL
BALAXY
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EFFEGT OF SIOM
ONGAS AND STARS

Gutcke+subm.
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SIELLAR SURFAGE DENSITY

Resolution limit

Observable
reduction of

stellar density
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Cosmological
large-scale structure

LL_Jra brings together small scale baryonic
physics and the cosmological context providing a
novel testing ground for SIDM

Highly timely in light of dwarf galaxy data explosion

Provides much needed spatial details to constrain
DM while including baryonic physics

Model developments are ongoing
Let me know if you would like to collaborate!
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