Andromeda's asymmetric satellite system as a challenge to cold dark matter cosmology
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Phase-space correlations in
Andromeda’s satellite galaxy system

The Andromeda galaxy (M31) hosts a system of dwarf
satellite galaxies with two concurrent, anomalous features:

1) A thin, co-rotating plane of satellite galaxies
2) A prominent global asymmetry in its dwarf distribution

s the less-studied asymmetry as problematic as the
satellite plane in a full cosmological context?
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Come chat with me afterwards!
or email me at kkanehisa@aip.de

A striking outlier from cosmological expectations

We characterise the observed degree of asymmetry, and examine
the incidence of similarly asymmetric Andromeda analogs in

75°

60°

hydrodynamic large-volume simulations (TNG/EAGLE). AN
45° . Ad S
2 “A21 AT <
Less than 0.3% of Andromeda-like systems show a o A
. oo // A250)
comparably significant asymmetry (or 0.5% when N W/ \
accounting for possible incompleteness). 15° /e e
, ,
“ ./J\Aio\o& /
. . ° -6 : -30° 0° A30 §8§185 120° 150°
Population-wide asymmetry . T
e % A9
35 . ';‘“ _ Ao3,_,.|_/‘+ AL0 24
q'-, B NP 1’( gle
‘ All‘: 12 ﬁﬁsce.s.. /
30 A1 ,‘ A2 :
Al\\ “*y \ ‘ A23
-45° . < \\\\ /
25 B . 2 »\\\ 22 e
-75°
-+ MRL > Cone (6=101") —
20 - 0O 20 40 60 80 100 120 -+ Centroid @ Sats(On-plane) 18 -16 -14 -12 -10 -8 -6
Cone opening angle 6 (degrees) X Hemisphere A Sats (Off-plane) Satellite absolute magnitude M,

Comparably significant analogs

in simulations No simulated analog is as globally lopsided
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Dark matter across all scales: From large scale structure to laboratory searches
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