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Mass Discrepancy-Acceleration Relation
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» 135 galaxies from SPARC database with high-quality HI
rotation curves and Spitzer surface photometry.

» Dynamical surface density can be calculated from Hi
rotation curves by

l ~ VZ(R)
Sivn (0) = f dR.
d},n( ) -G Jo R2 .

» Stellar surface density can be estimated from the near-IR
surface brightness.



Mass Discrepancy in Surface Density
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Elliptical Galaxies?
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MNRAS 460, 4492-4512 (2016) doi:10.1093/mnras/stw1248
Advance Access publication 2016 May 25

An extensive catalogue of early-type galaxies in the nearby Universe

J. Dabringhausen* and M. Fellhauer*

Departamento de Astronomia, Universidad de Concepcion, Casilla 160-C, Concepcion, Chile

ABSTRACT

We present a catalogue of 1715 early-type galaxies from the literature, spanning the luminosity
range from faint dwarf spheroidal galaxies to giant elliptical galaxies. The aim of this catalogue

Table 11. Structural properties and internal dynamics of the galaxies in this catalogue. A portion of the table is shown here for guidance regard-
ing its contents and form. A detailed description of the contents of this table is given in Section 7.2. The table in its entirety can be downloaded at
http://www.astro-udec.cl/mf/catalogue/.

id R. dR. s. n dn s. T +do, —do. S. oo +doyg —dog s Ut  +dupe  —dupg s. My dMyyn S.
(pc)  (pc) (kms™") (kms™) (kms™h) (kms™1) (kms™!) (kms™h (kms™") (kms™) (kms™1) [lg(MO)] [lg(MO)]

501 18799 1880 1 2.8 04 1 75.7 38 38 1 76.7 38 38 1 58.3 -99 —-99 1 9.75 0.09 1

502 24331 2433 1 42 1.7 1 82.0 4.1 4.1 1 91.8 4.6 4.6 1 219 —99 —99 1 9.70 0.09 1

503 20434 2043 1 84 20 1 128.5 6.4 6.4 1 132.4 6.6 6.6 1 36.2 —99 —99 1 10.23 0.09 1

504 69499 —-99 2 52 22 0 267.3 -99 —9.9 101 290.4 —9.9 -99 2 —9.9 —-99 —99 0 11.68  —99.99 101

505 23938 2394 1 44 04 1 62.2 3.1 3.1 1 56.2 2.8 2.8 1 8.5 -99 —-99 1 9.65 0.09 1

Table 15. Stellar populations of the galaxies in this catalogue. A portion of the table is shown here for guidance regarding its contents and form. A detailed
description of the contents of this table is given in Section 8.2. The table in its entirety can be downloaded at http://www.astro-udec.cl/ml/catalogue/.

id t +dr —dt s. [Z/H] +d[Z/H] —d[Z/H] s. Ms dM; s.
(Gyr) (Gyr) (Gyr) 1g(M@) leaM@)

501 3.5 0.6 0.6 1 —0.38 0.06 0.06 | 9.81 —99.99 1011

502 1.0 0.1 0.1 1 0.18 0.06 0.06 | 9.68 —99.99 1011

503 9.7 1.6 1.6 1 —0.36 0.05 0.05 1 10.09 —99.99 1011

504 -99 -99 —-99 0 0.06 99.99 99.99 1020 11.46 —99.99 1020

505 2.5 0.3 0.3 1 —0.78 0.06 0.06 | 9.18 —99.99 1011
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Mass Discrepancy-Acceleration Relation
in Elliptical Galaxies
~ GM(r) g(r)  M(r)
9(r) = re gn(r)  My(r)

i . 2693 Data of Spirals (McGaugh et al. 2016)
o 493 Ellipticals (DabringHausen et al. 2016)
i . | 285 Data of Einstein Rings (Tian & Ko 2017)
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Surface Density Discrepancy
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Yong Tian & Chung-Ming Ko (2017) in prep.
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Radial Acceleration Relation
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Surface Density Discrepancy in
Modified Newtonian Dynamics

» Modified Newtonian Dynamics (MOND)

g ~ gyv(ga/ao) IJ(@," > l) ~ 1
v(y < 1) =y~ 1/2
a, = 1.2 x 107 ms 2

> The surface density y _ MQ N 2_1

T .
»>In MOND, the criterionis X, = a—c.? = 276 Mg, pc?
»High-Surface-Density galaxies areas 2 > %,
»Low-Surface-Density galaxies are as 2 < %,

Milgrom, ApJ (1983)

Sanders & McGaugh, ARAA (2002)



Mass Discrepancy-Acceleration Relation
in Elliptical Galaxies
- GM(r) q(r) M(r)

9(r) r? gn(r) — My(r) V)

. © 2693 Data of Spirals (McGaugh et al. 2016) -~ MOND Simple Form
» 493 Ellipticals {DabringHausen et al. 2016) --- Deep MOND Limit
I & . 285 Data of Einstein Rings (Tian & Ko 2017) ++++ Newton Limit

Mobs/M,

Yong Tian & Chung-Ming Ko (2017) in prep.



Surface Density Discrepancy
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ACDM

* Semi-empirical
models (Navarro
et al. 2016)
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Summary

» Mass Acceleration-Discrepancy Relation (MDAR)
and Surface Density Discrepancy in Elliptical
galaxies is consistency with the result in the spiral
galaxies.

» MDAR and Surface Density Discrepancy can be
explained in MOND and ACDM.
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It op and R, are known for an ETG 1in this catalogue, its dynamical
mass 1s calculated with

Ky
Mdyn = E Reﬂ[%, (13)

where Ky 1s a factor that depends on the shape of the density profile

of the ETG and G is the gravitational constant. We approximate Ky

with equation 11 in Bertin, Ciotti & Del Principe (2002), 1.e.
73.32

Kvin) = 10465 + (n —0.0ap T 0% (14)

where n 1s the Sérsic index.

o]
kms—!

lﬂgm( ) — 1.0478 log,, (k];r ) — 0.0909 (11)

g—1



