(Total) gravitational

acceleration
as traced by kinematics

— or lensing!

Upward bend due to:
dark matter?s MOND?

Pushing to lower
accelerations can
discriminate between

theoretical interpretations
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visible matter explains observed dynamics

Strong correlation between
visible matter and
kinematics in late-type
galaxies across a wide

range in galaxy properties

Narrow scatter: RAR
is a fundamental scaling

relation for galaxies?

Gravitational acceleration
due to baryons:
closely related to
star+ gas surface
brightness (or density)

Figure: McGaugh et al. (2016)
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Observed radial acceleration log(gons [R7om/s%])
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MICE N-body + halo occupation
distribution/abundance matching
ACDM sim. Excellent match to KiDS,

Emergent gravity

prediction very similar

No theoretical model yet shown to but failure to reproduce trend in
y P to that for MOND.

satisfactorily explain measurement. lensing signal with degree of isolation

CGM constraints would help discriminate. of lens galaxy: match by “luck”.
. ¢ KiDS-bright isolated lens galaxies (1000 deg”) ,’,
BaSiC MOND rediction. Si niﬁcantT —9.0 1 Systematie stellar mass uncertainty (M, £ 0.2 dex) /’/'
p ’ g - MICE isolated mock lens galaxies //’
Oﬂset from KIDS measurement. arc B SPARC rotation curves (mean + 2D histogram) ’,’
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~—— MOND (MeGaugh+16. extrapolated) y i

Neither addition of hot gas

=== Emergent Gravity (Verlinde+16, point mass)
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to ameliorate this.

dial acceleraion 10g(gons [ m/

~11.0
BAHAMAS cosmo-hydro ACDM ~11.51
sim undershoots KiDS substantially. =
Probably related to relatively = Y
poor reproduction of stellar-to- _g ~12.51
halo mass relation? Could be <
verified with sims that calibrate AT 14 13 12 —11 10 -9
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