Dark Matter at Low Acceleration

Torrealba et al. 2016

Aa cos (§) (deg)

Matthew G. Walker

Carnegie Mellon University Cleveland
7 June 2017



ONE LAW TO RULE THEM ALL: THE RADIAL ACCELERATION RELATION OF GALAXIES
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The feeble giant. Discovery of a large and diffuse Milky
Way dwarf galaxy in the constellation of Crater*
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CRATER 2: AN EXTREMELY COLD DARK MATTER HALO*

NELSON CALDWELL', MATTHEW G. WaLker?, Mario Mateo®, Epwarp W. Orszewskr', Sercey Korosov®, VasiLy
BELOKUROV®, GABRIEL TORREALBA®. ALEX GERINCER-SAMETH® AND CHRISTIAN I. JoHNSON'
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RECONCILING DWARF GALAXIES WITH ACDM COSMOLOGY:
SIMULATING A REALISTIC POPULATION OF SATELLITES AROUND A MILKY WAY-MASS GALAXY
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MOND PREDICTION FOR THE VELOCITY DISPERSION OF THE ‘FEEBLE GIANT’ CRATER II
StAaCcY S. McGAUGH'

chpartmcnt of Astronomy, Case Western Reserve University, Cleveland, OH 44106

ABSTRACT

Crater II is an unusual object among the dwarf satellite galaxies of the Local Group in that it has a

very large size for its small luminosity. This provides a strong test of MOND, as Crater II should be

in the deep MOND regime (g;, =~ 34 km?s2kpe™! <« ag = 3700 km?s~2kpe™!). Despite its great

distance (= 120 kpc) from the Milky Way, the external field of the host (g, ~ 282 km?s 2kpe™1)
comfortably exceeds the internal field. Consequently, Crater II should be subject to the external field
effect, a feature unique to MOND. This leads to the prediction of a very low velocity dispersion:
Oefe = 211070 kms™L.

Keywords: dark matter — galaxies: dwarf — galaxies: kinematics and dynamics
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Organized Chaos: Scatter in the relation between stellar
mass and halo mass in small galaxies
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Going, going, gone dark: Quantifying the Scatter in the
Faintest Dwarf Galaxies

Ferah Munshi'?, Alyson M. Brooks!, Elaad Applebaum’, Daniel R. Weisz®,

Fabio Governato!, Thomas R. Quinn*
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MAGELLAN/M2FS SPECTROSCOPY OF TUCANA 2 AND GRUS 17
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TABLE 1

M2FS STELLAR SPECTROSCOPY OF TUCANA 2 AND GRU 14

D 2000 82000 g r HID? SINF Vios Y log,,lg/(cnvs?)] [Fe/H] Prember
[hh:mm:ss] [°:":"1 [mag] [mag] [days] [kms™ ld K] IdCXI‘d [dex]

Tuc2-006 22:51:43.06 -58:32:33.7 1878 18.12 7221.82 11.9"7 -128.5 4+ 070039 5050 + 14900 192403859530 248 +0.19%P  1.00+0.00
7278.50 14.5H —-127.9 4+ 0.80644 4985+ 14110330 1 96405070128 _2 77 4+0.18(0329

Tuc2-011 22:51:50.28 -58:37:402 1827 17.57 7221.82 189" -127.6 +0.50129 4779+ 101943 204402379132 2424014939 1.004+0.00
727850 17.8%  —127.0 4+ 0570130 4728 +930432 130402870129 23540120330

Tuc2-022  22:52:21.38 -58:31:07.3 19.52 1893 7221.82 6.4% -120.2 4200228 5322+ 1719139 195407379929 24240267 1.0040.00

Tuc2-033  22:51:08.32 -58:33:08.1 1868 17.97 7221.82 116" —126.4 4+0.5°033D 4814+ 1180330 126402979330 221401692  1.004+0.00
727850 124%  -12854+0570230 453841090220 12840290130 256 40,1500

Tuc2-047 58:27:51.0 2091 2037 722182 6.8V —140.1 £7.20343 5561 +2040%30 17940910225 _16040.329%*  0.88+0.12

Tuc2-052 -58:34:32.5  18.83  18.17 7221.82 9.8% ~122.8 +0.7°013 5206 4+ 1667127 195405059339 261 +0219%%% 1 004+0.00
727850 11.6% ~123.9 4090742 4966 4+ 149033 186 40.47°%128 271 +0.190230

Tuc2-074  22:53:06.67 -58:31:16.0 19.19 18.77 7221.82 9.4H —126.0 4 1.50034 5877 42100129 22340689227 _]1 87402570129 0.954+0.09
7278.50 7.6 -130.3 4 1.80029 5887 +£2119%39 20040790124 175402770129

Tuc2-078  22:50:41.07 -58:31:08.3 18.62 17.97 7221.82 8.9% -135.040.9C13D 5090+ 1490330 211404179332 21440199 099+0.04
727850 113" 1358 4080234 4936 + 1330331 196403579230 222 40,1792
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summary

dSphs on gobs(gbar) are a mess.

» mass loss, core formation, binary stars,
external field,

At lowest observed accelerations, Cra2, (&
AndXIX) agree with MOND

CDM requires Cra2 to have lost significant
halo mass. This 1is a testable prediction.

other known low-acceleration targets:
Indus 2, Tucana 2, Tucana 4



