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KoHepeHuusa B uudpe:

140 y4aCTHUKOB,;

2 nneHapHbIiX goknaga — ot F. Combes u
J. Bland-Hawthorn, no 45 MuHyT;

«npurnaweHHble goknaabi» no 30 MUHYT:
Bigiel, Carollo, Schinnerer, Fraternali, Fox,
Renault, Hunt, Lilly, summary by Ken
Freeman;

Kyya yCTHbIX OOKNaaoB no 15 MUHYT,
okoJio 50 nocTepos.



Knapen:

WEAVE at the WHT-> 20197;

IFU modes: small IFU’, 117x12", 20
together, spaxel 1.3"

‘Large IFU’: field 1.3'x1.5°, spaxel 2.6",
range 3000-7500 A (two arms), spectral
resolution 5700. =

Galaxy survey! 225 targets, exposures up
to 10h, Pl J. Falcon-Barroso



Debattista

* Wang+2008: KpacHble ranakTMkn CcO-OCHbI CO
CBOMMMW rasio, cnuparbHbIE OPUEHTUPYIOT ONCKM
cry4YyanHbiM obpasom;

* Y Haweu ["anakTuku TpuakcuanbHoe rano:
1:0.95:0.72, a cnuH Bpoae Obl HanpaBneH BAOSb
NpoMeXyTo4YyHou ocn. Heyctondmeag
KoHJurypaums. Ho.. CM. 11 NyHKT.

* Earp+2017: Milky Way akkpeunpyet
HAKJTOHHbIW noTtok; oxxnaoaetca noBopoT
NIOCKOCTU AMUCKa ¢ TeMnom 6.3 rpagyca 3a
vunnunapg net. doctynHo GAIA!



HVC in Milky Way:
MCTOYHUK aKKpeLunmn?

Fox: COS/HST, Sl11206 absorption lines, 40% nokpbiTne
«Hebay» anakTuku, TeMn akkpeunn Ha auck FanakTmku
0.4-1.4 macc ConHua/roa.

SFR (Milky Way)=1.9 macc ConHua/rog;
A BoT Marennanos [NoTok gaet 4-7 macc ConHua B roa!

Pardy: mogenb Besla gnsa MarennaHoBa [NoToka (4To
9710 ra3 SMC) He NpoxoAunT — He nony4aeTcs
MOHN30BaHHbIN KOMMOHEHT. M novyemy B [NoToke bonbLue
raza (2 mnpA ConHeYHbIX Macc), YemM OCTarnoch B
Obnakax?? 9To He rpaB. npunms!

Di Teodoro: A B ueHTtpe Nanaktukn HVC npekpacHo
yKnagblBalOTCA B KOHCTPYKLUIO BETPA — CKOPOCTb BETPA
300-400 km/c, yron pacTtBopa kKoHyca oorbliue 140
rpagycos.



BeTpa (dpoHTaHbI) 1 akkpeuuns:

* |I-Ting Ho: nepBbin penna SAMI — 800 ranakTtuk. 3 HK3
BbiOpanu 40 edge-on. Kpyrnblie nonst ckopocten! MHoro
rasa BHe NnockKocTu. BeTpa HaumMHaloTCA C NOB.
[TnoTHocTM SFR log~-2.7. ECTb nnockonapannesbHble
reoMeTpun, ecTb KOHyca.

* Pezzulli: co ccoinkon Ha Zheng+17, B M33 BuaHa
akkpeuua rno scemy aucky. lNpennaraetcs (BMecCTe C
dpaTtepHanu) moaenb akkpeuun n3 ropaven KopoHsl, ¥
KOTOPOW CKOPOCTb BPALLEHWA 70%-80% OT
CKOPOCTW BPAWWEHWNA ONCKA. Torga oyayr
paguanbHble NOTOKM rasa, U noslyuynTCs rpaaneHT
METarMM4YHOCTH.



e (ks 1)

r
T

1%

Kassin: 3Bonouna « aItHaMm4yeCckow
XOJ10OHOCTUY»

Redshift Redshift
o 1 2 3 a 1
T T T T T T T T =TT T T T T T TTTTITIITmy
100 -
_Ln
E
B 4 =
- 1 =
wk ?<lboid, /A <10 & DEEPZ |
F 10 = logAds JAL < 11 $#  SIGMA 3
PRI R R R B AR | P SR T B o SRRy P Wil sl o i (NN L
[ T T TrreT—— T T TP
1.5} Pure Rotational Support = " Pure Dispersion Support
- — ' R — 10 = =u= = e Ll e R -
wof 5
s &
osf ]
0.0 [ | 1 L i L L] 0.0 ; | .r 1 i L |
i 2 4 & & in 12 4] 2 4 ] 8 10 12
Lookback Time (Gyr) Lookhack Time (Gyr)
Redshift Redshift
Q 1 2 3 0 1 2 3
T T T T T T 1 ||||||||||||||||'|'|'|'|'|'|'|'|'|'|'|'|'|'H T T T T T I |||||||||||||||||||'|'|'|T|'|'|'|'|'|'ITF
1O e 1.0 =
[ L
= ; : O 4= KMOS-3D P=
E= L =
i 0.8 ﬁ ‘ e i 0.8 =
2~ f L
> i >
A P +
r—‘g . o8- KRGSS* ; ® = —g . 061 -
5. / 5.8 6
© . MASSIV O 5 ¥ 2
e ) ™ == Ak -
S 9.0 < log M, {M: - 10.0 kps” B S +
E o2l 9.5 < logM, /M. < 10.5 AMAEE E ozl =
= 10.0 < log M, M., < 1.0 =
| | | l | | | | | l | |
0 2 4 6 8 10 12 0 2 4 6 8 10 12

Lookback Time (Gyr} Lookback Time (Gyr)



fkms ')

;
ol

1

Vi Sos

15

=
=1

05

Kassin: 3BOMIOLMA

Redshift Redshift
4] 1 2 3 H 1
[ T T T '
100 - -
. 8o J
; L
W s
6l |- B
= L
et [
. 4k ]
L L
3 ® DEEPZ | wk
: A= 1T 4 SIGMA : -
1 1 1 L 1 ok L L bl Pl [l
u T =TT T =TT I
L Pure Rotational Support - 1.0 Pure Dispersion r:uppt:.rl'
wele i": ‘. '
S 1% +4 1 4. |
Fosh

+ kot
The Lines

1 s el epres
g kb,
« the best-fit

Redshift
1 2

1.0

0.8

fraction of galaxies with

0.2

+;.ig+

~

——
_._
—9—
@

9.0 < log M, .
10.0 < log M. .y
10,7 < log M. .y, y

] | | l ]

Fia. 8.

The same as Figure
(low, intermediate and high mass), the fractions of galaxies
higher mass populations have a higher fraction of galaxi
30% at z ~ 0.4 for the low mass galaxy population
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significantly with time.
on of galaxies with Vst /oy > 3 drops below
(blue) and at z ~ 1.5 for the more massive galaxy populations (green and red). As

The frac
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I, but for galaxy populations linked in time via abundanece matching. For all three galaxy populations
Viot /oy > 1 and 3 increas

At any point in time,
meeting these criteria.

in Figure 1, the solid points show measurements from DEEP2 (circles) and SIGMA (diamonds), and the error bars are from bootstrap

resampling. The shaded swaths represent the uncertainty on the inter

:pt in a linear fit to the points.



ILLUSTRIS-TNG (“The Next
Generation

NMustris Model features TNG Technical Reference
MHD
no magnetohydrodynamics (MHD) yes: Powell V - B3 cleaning Pakmor, Bauer & Springel 2011

Seed B field strength
Seed B field configuration

1.6 x 107 1% phys Gauss at 2 = 127
umform in random direction

Pakmor & Springel 2013
Pakmor & Springel 2013

1 x 105~ 1Mg

5x 101%~1Mg

rx = 100 Boosted Bondi-Hoyle
parent gas cell, Eddington limited
fixed to halo potential minimum

Two: "Quasar/Radio”
Thermal Injection around BHs
Thermal “Bubbles™ in the ICM

constant: (.05

0.2

€fer, with €f = 0.05
€€y, With e, = 0.35
yes

BHs and BH Feedback

BH Seed Mass
FoF Halo Mass for BH seeding
BH Accretion
BH Accretion
BH Positioning

BH Feedback Modes
High-Accr-Rate Feedback
Low-Accr-Rate Feedback

Low/High Accretion Transition: y

Radiative efficiency: ey
High-Accr-Rate Feedback Factor
Low-Accr-Rate Feedback Factor

Radiative BH Feedback

8 x 105h—1Mg

5x 1010~ 1Mg

Un-boosted Bondi-Hoyle (w/ vy)
nearby cells, Eddington limited
fixed to halo potential minimum

Twao: “High/Low Accretion State™
Thermal Injection around BHs
BH-driven kinetic wind

BH-mass dependent, < (.1

0.2

efer, Withey = (.1

€f kin < 0.2

yes

Weinberger et al. 2017
Vogelsberger et al. 2013
Weinbergeret al. 2017
Weinberger et al. 2017
Vogelsberger et al. 2013

Weinberger et al. 2017
Weinbergeret al. 2017
Weinberger et al. 2017
Weinberger et al. 2017
Weinberger et al. 2017
Weinberger et al. 2017
Weinberger et al. 2017
Vogelsberger et al. 2013




ILLUSTRIS-TNG (“The Next
Generation

MMustris

Model featmres

TNG

Technical Reference

non local, from sf-ing gas
bipolar

cold

o local oo

Galactic Winds

General Approach
Directionality
Thermal Content
Injection Velocity
Injection Mass Loading

Injection Velocity Floor

Wind Velocity Factor: sy,

Wind Energy Factor: ey,
Thermal Fraction: 7T

Z-dependence Reduction Factor: £, z
Z-dependence Reference Metallicity: Z,, z
Z-dependence Reduction Power: 2
Metal loading of wind particles: .,

non local, from sf-ing gas
isotropic

WATT

x local ooy with H(z) scaling
gas-metallicity ( £) dependent

ves: 350 ks =3
7.4

36

0.1

0.25

0.002
2

i

0.4

Vogelsberger et al. 2013
this paper
this paper
this paper
this paper

this paper
this paper
this paper
this paper
this paper
this paper
this paper
Vogelsberger et al. 2013




ILLUSTRIS-TNG (“The Next
Generation

NMustris Model features TNG Technical Reference
Stellar Evolution
Chabrier 2003 IMF Chabrier 2003 Vogelsberger et al. 2013
[6, 100] Mg, [min, max] SNIT Mass [8,100] Mg this paper
see Table 2 Yield Tables see Table 2 this paper

al every star timestep

ISM Chemical Enrichment

tme/siellar mass discrete

this paper

gradient extrapolation
0
H, He, C, N, O, Ne, Mg, Si, Fe

Metal Advection

Advection Scheme
Initialization Metal Fractions
Tracked Element Scalars
Metal Tagging
Iron Tagging
r-processes

same + renormalization

107 Watz = 127

same 9 + other metals

from SNIa, SNII, AGB separately
from SNIa and SNII separately
from NS-NS mergers

this paper
this paper
this paper
Naimanetal in prep
Naimanetal. in prep
Naiman et al. in prep




ILLUSTRIS-TNG (“The Next
Generation)

Mustris Tables TNG Tables
AGB  Karakas (2010) Karakas (2010)
[1—6] Mg, Z € [0.0001,0.004,0.008, 0.02] [1—6] Mg, Z € [0.0001,0.004,0.008,0.02]
Doherty et al. (2014)
[7.0,7.5] Mg, Z € [0.004, 0.008, 0.02]
Fishlack et al, (201 4)
[7.0] Mg, Z € [0.001]
SNII  Portinari, Chiosi & Bressan (1998) Kobayashi et al. (2006)
[6 — 120] M, Z € [0.0004,0.004,0.008,0.02,0.05] [13 — 40] Mg, Z € [0,0.001, 0.004, 0.02]
Portinari, Chiosi & Bressan (1998)
[6 — 13,40 — 120] M, Z € [0.0004, 0.004, 0.008, 0.02, 0.05]
SNIa  Travaglio et al. (2004) Nomoto et al. (1997), W7

Thielemann et al. (2003)

Table 2. Overview of the choices for the stellar yield tables compiled from the literature in the Iustris versus the TNG model. In the new model, the minimum
mass for SNIT is raised to 8M . To simultaneously use the yields proposed by Kobayashi et al 2006 and Portinan et al. 1998, SNII yields are renormalized
such that the IMF-weighted yield ratios at each metallicity are equal to those from the Kobayashi mass range models alone (see text for details).
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Figure 12. Projected galaxy correlation function of TNG300 in different stellar mass ranges at 7 = 0.85 (solid thick lines). compared to data from the VIMOS
VLT Deep Survey (VVDS, Meneux et al. 2008) and from the DEEP2 galaxy redshift survey (Mostek et al. 2013). The VVDS survey covers an extended
redshift range, 0.5 < z < 1.2, and we compare to the simulation results at the midpoint of this interval. To give an illustration of the very small variation of the
simulation predictions over this time span, we also include TNG300 results for redshifts z = 0.5 (dotted) and z = 1.2 (dashed). The DEEP2 results are for a

characteristic redshift z = (.9 and refer to an essentially complete sample of galaxies with log(M, /[h =Ma]) > 10.16.
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Figure 13. Left panel: Clustering length for different galaxy samples from the TNG300 simulation as a function of redshift. We show results for six different
stellar mass ranges (coloured lines, as labelled). In each case, we define the clustering length as the scale where the real-space correlation function reaches
unity, i.e. &ry) = 1. Deriving this through power-law fits to the real-space or projected correlation function over a range 5h~'Mpc < r < 20k~ "Mpc gives very
similar results. We also include the evolution of the correlation leneth of the total matter correlation function (dashed). which monotonicallv declines towards
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Figure 1. The distribution of simulated versus observed (g-r) colors. In black the SDSS z <0.1 sample is shown, while red shows the result from the old
Mustris simulation, and blue the result from our new TNG100 simulation of equivalent box size and resolution. In all cases, galaxies with stellar masses from
107 to 10'> Mg are included, divided into six mass bins as indicated in the six panels. One-dimensional kernel density weighted PDFs are shown. In each case
ealaxies are shown regardless of if they are centrals or satellites. In addition, in the lowest mass panel we also decompose the simulated results and show
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Figure 3. The average angular momentum loss of tracers at events defined
in Sec. 2.2 relative to their accretion value for Illustris (blue/cyan) and No-
Feedback (red/pink). Solid lines in dark color show the magnitude of the
vector sum, while dashed lines in light color show the mean magnitude.
The dark-shaded regions are the lo spread of relative losses among differ-
ent galaxies. The 1o spreads of the relative losses of each individual tracer
are ~ | dex and are not shown for clarity.



EAGLE+APOSTLE

Particle masses (Mg) Max softening
Simulation DM Gas length (pc)
AP-L3 73x10% 15x10% 711
AP-L2 58 x 108 1.2x 10® 307
AP-LI1 36 x10* T4x10% 134

3.1 The APOSTLE simulations

The APOSTLE® simulation suite comprises 12 volumes se-
lected from a large cosmological volume and resimulated using
the zoom-in technique (Frenk et al. 1996; Power et al. 2003;
Jenkins 2013) with the full hydrodynamics and galaxy forma-
tion treatment of the “Ref” model of the EAGLE project (Schaye
et al. 2015; Crain et al. 2015). The regions are selected to resem-
ble the Local Group of galaxies in terms of the mass. separation
and kinematics of two haloes analogous to the Milky Way and
M 31, and relative isolation from more massive systems. Full
details of the simulation setup and target selection are available
in Sawala et al. (2015) and Fattahi et al. (2016); we summarize
a few key points here.

EAGLE, and by extension APOSTLE. use the pressure-
entropy formulation of smoothed particle hydrodynamics (Hop-
kins 2013) and the numerical methods from the ANARCHY mod-
ule [Dalla Vecchia et al. (in preparation); see Schaye et al. 2015
for a short summary]. The galaxy formation model includes
subgrid recipes for radiative cooling (Wiersma et al. 2009a), star
formation (Schaye 2004; Schaye & Dalla Vecchia 2008). stel-
lar and chemical enrichment (Wiersma et al. 2009b), energetic

stellar feedback (Dalla Vecchia & Schaye 2012), and cosmic
retnmi7ation (Haardr & MWMadan 001 Wiercrma of al 2000080
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Marasco:

CobcTBEHHO, NbiTanucb gokasaTb, YTO HET cores, a ecTb
HEeKpYyroBoe BpalleHMne KaprnuKkoB B LIEHTpE.

33 kapnuka ns APOSTLE;

B ueHTpe — TpnakcuansHble! OgMHakoBo B TEMHOM
mMaTepuun u B 3Be3aax. CKopocTb BpalleHus y3opa 1
KM/C/KMNK, TO €CTb KOppOoTauus — 3a npegenamm
ranakTUKW.

O[OHako 3aMeTHa TpeTbs rapMoHuka. Hawnm ee n B
ranaktunkax LITTLE THINGS!

OpHako A, / A, B 2 pa3a MeHbLUe, YeM npeckasbiBanu
cumynsaumn. Yto-To He Tak ¢ TpuakcuanbHbIMU rano...
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Figure 3. Diagnostics comparing the kinematics of observed and simulated galaxies. In all panels, numbering is as in Fig. 1. Left: Median velocity
dispersion as measured along the line of sight as a function of H1 mass. For the APOSTLE galaxies, the median is calculated across all pixels with
log,o(Xh1 fatomsem™2) > 19.5: for the THINGS and LITTLE THINGS galaxies it is computed across all pixels in the S/N masked second
moment map. Light grey symbols correspond to galaxies which we flag as kinematically disturbed (see Fig. 4 and Sec. 3.4). Centre: As a measure
of the symmeiry of the velocity field, the first moment (mean velocity field) of each data cube is rotated 180° about its centre and subtracted from
itself (with a sign change): here we plot the rms against the absolute mean offset from () of the pixels. Pixels which overlap a pixel with no velocity
measurement after rotation are discarded. See Fig. Bl and Appendix B for an illustration and further explanation of these measurements. Right: The
rims about zero of the residual velocity field, derived by subtracting a simple axisymmetric model (Eq. 1) from the original velocity field, as a function
of H1 mass. See Fig. B2 and Appendix B for an illustration and further explanation of this measurement.
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Figure 7. Comparison between predicted and observed baryonic Tully-
Fisher relations, extended to include fainter galaxies than in Fig. 4. Grey
symbols indicate the observed compilation, from references listed in the
legend. Velocities are now defined at 7oy, the outermost point of the ob-
served rotation curve given in Fig. 6 (or its maximum value, when the two
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Figure 3. Left: Stellar mass — halo mass relation for ‘central’ galaxies in the highest resolution APOSTLE runs (L1). The abundance
matching relations of Guo et al. (2010), Moster et al. (2013) and Behroozi et al. (2013) are shown for reference, labelled as G10, M13,
and B13, respectiv The dotted portion of these curves indicates extrapolation of their formulae to low masses. The fraction of ‘dark’
systems in APOSTLE (i.e., no star particles) as a function of virial mass is indicated by the curve labelled * fq.., with the scale shown
on the right axis. Right: Stellar mass versus maximum cireular velocity (Vinayx) of centrals and satellite galaxies (at z = 0 for both) in
APOSTLE, shown as blue crosses and red cireles, respectively, The offset between field and satellite galaxies is due to loss of mass, mostly
dark matter, caused by tidal stripping. The fr

on of ‘dark’ subhaloes is shown by the solid red curve. There are no dark subhaloes
with Vinax > 25km s~ 1. Blue and red dashed lines are fits to the central and satellite stellar mass — Vipax relations, respectively, of the



Leslie Hunt 06 ycnexax AnocTtona:

* [wucnepcua ckopocten HI He 3aBUCUT HM OT Temna
3Be30000pa3oBaHus, HX OT O0NuU rasa (a gormkHa obl, ecnu no
Tympe...).

* A BOT npogormkeHne bapmoHHon 3aBncumoctn Tannun-duwep oo
caMbIX MafilOMacCUBHbIX ranakTuk He yoaeTca cMoaenmpoBaTb,
Aake BBeOSA CTOXacTUYeCcKnin BGpOC TENMNOBON SHEPTUM...
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Figure 1. Left: Baryonic Tully-Fisher relation (BTFR) for APOSTLE galaxies at resolution AP-L1 (black circles) and AP-L2 (black squares). For
comparison we also show the BTFR for the SPARC sample of galaxies (magenta triangles) and the THINGS (blue squares, numbering corresponds to
Table A2) and LITTLE THINGS (blue diamonds, see also Table A2) galaxies. In all cases, we assume Mgas = 1.4Mpyy. All AP-L1 galaxies in the
range 60 < Vinax/ kms™! < 120 (indicated by the gray shaded band) are selected for further analysis and shown with larger. numbered symbols
(see Table Al). Centre: H 1 mass — stellar mass relation: symbols and numbering are as in the left panel. Right: H | mass—size relation. Sizes are defined
as the radius where the H 1 surface density drops to 1 Mg pe™2 (== 10%Y atoms cm™2). Symbols and numbering are as in the left panel.



ELle HOBLIE ycnellHble Mogenu...

* NIHAO ot AapoHa [latToHa (Abynabumnckmn
YHUBEPCUTET)

* XBacTaerT, 4YTo noboposn n PyHKLUIO CKOPOCTEN
KnbinnHa co ToBapuLLM (3a cHeT NoTepu Macchbl
KapJiMkaMn+He4oCTaTOYHOU MPOTAXKEHHOCTb
anckoB HI+HeKpyroBbIX XXBUXEHUN+3(PPEKTOB
npoekuunn), 1 RAR (Radial Acceleration
Relation) ot Jlennu...

* A KcTtaTtu, o Jlennu:



Lelli: 0630p SPARC

* 175 kpuBbIx BpalleHnsa ¢ Westerbork'a

* I1na aTux ranakTuk noBepxHOCTHaA
doTomeTpusa Spitzer Ha 3.6 MKM, nepexon
K nnoTtHocTtn Yyepes M/L=0.5-0.7...

* W conoctaBneHune g(obs) (~ V2 /r) versus
g(bar) (~M/r?> ) Boonb pagnyca ang
KaXXOoW rarnakTuku!
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Lelli: Radial Acceleration Relation

NGC7814

N
w
(=]

)]
o
o

=
19,1
=]

100}

9]
o

'-‘Iili!i'!liiiill

15 20

Radius [kpc|

-12

A
log(M,,/M ) =10.59 g
18 points P, 2
g 0
. o)

“

/../’/

,” clr'
€ w
// ﬁ,
-12 -11 -10 ) _g “%g
10g (i) [m 5% 2

-8

-8 T r T -8 T - - -
Binned LTGs All LTGs /’
-al £ -9
//2‘
—10} g -10
-1} _AF- 1-11
-12 & 4 -12 &
g =1 =IF =9 =8 =12 =13 =0 =9
lOg(gbar) [rn 5_2] 10g(gl)ar) [Yl'l 3_2]
. — s . T —m®
My, > 3 10° M, f My, < 3 10° M
-9t f“l -9 _ .
» ’I// ."".
—10} _ -10
—1f —11 ‘
-12} @ {-12} &
“1Z =11 -8 =8 =8 <12 -1l -0 =3 -s

lOg (gbar} [In 572 ]

lOg(ghnr) [m s : ]

108(Zha) Mope]

10g(Bhyr) [Mope™]



g

Lelli: Radial Acceleration Relation

T T T T T T 4 T T T T T T
_g 240 Galaxie a5 240 Galaxie e X-ray ETGs
L o ¢ Rotating ETGs
3 B Binned LTGs
-9 ;
@ Binned dSphs
Br— T Br— T T T T T —10 ’} 2
All dSphs High Quality dSphs 2 =
e .E. e
=4t =9t 3 1 oy : + - =
£=11 : )
T % : =
=10 - =10 1 0 @ 1
" ; £ - 3 el
: Bt N . . _12
=1 = o 1 =5 2 ® X-ray ETGs
I
5 A ¢ Rotating ETGs 0
-12 =k 1 =12 =13
procs el B Binned LTGs
sl | -13l | @ Binned dSphs
m  Binned LTGs N,>8 —14 -1
@ MW satellites €<0.45 -14 -13 =12 -11 -10 -9 -8 -14 -13 -12 -11 -10 -9 -8
-14) § M3 satellites || —14| Zove = 10 40s log(gy,,) ms™?] log(gy,,) [m 577
-4 =13 -1 -11 -10 -% -4 -13 -1z -1 -0 -9 =8 Fia. 12.— Left: The acceleration foree relation considering all galaxy types. The colorscale represents ~2700 points from 153 LT Gs: blue

squares and dashed lines show the mean and standard deviation of binned data, respectively. Red cireles and orange diamonds indicate
rotating ETGs and X—ray ETGs, respectively. Small grey hesagons show dSphs: the large green hesagons show the mean and standard
deviation of binned data. Right: The mass discrepancy — acceleration relation, where the vertical axis shows Miai/Mpar = gobs/gbar- This

I}
[ANARTHRY BCEH TNOB

log(gye.) [m 7] log(gy..) [m 7]

(obs)=g(bar)/(1-exp{-sqrt[g(bar)/g(0)



TeopeTukn Mmoryt oo6bsCHUTL BCE!
EAGLE+APOSTLE

logio My M)

- ! ; ' gl --- eallgr=2.6x 10";ms’2) | = eq.l(gy=12x10"ms?) {1 === eal(z3=26x10"ms?) :
= eq.1(gg=12x107"ms™) SPARC (1 — g scatter) e eq. 1 (g4 =1.2%10 "ms?) g
—— REF ) &
—— OnlyAGN
11 ey M NoAGN 1 1 1
o o © 5 WeakFB
E = o g StrongFB
h; —10] ¢ ¢ ¢ APOSTLE ] 1 i
> B 8
10 & 7 7
2 B &
& 0000080" 5 P 5
— -1 P 4 N - 7 4 7
9 > " ot 3 Al S 3 ||
é:" | 2 % P 2 |
= = = = Moster etal (2013) 1 Ll s ||
-04 =02 0.0 02 04) | z=0, My corrected 1T |EAGLE REF =04 =02 00 02 04]
e REF - Alogig i - Alogig G
e OnlyAGN -13 -1z -11 =10 -8 -8 -13 -1z =11 =10 =8 -8 -13 -12 =11 =10 -9 -8
10819 Ghar [m5~7] 10810 Gour (ms™?] 10810 Ghar (m5™7]
NoAGN
¢ ¢ o WeakFB FIG. 3. Total acceleration profiles for all halos as a function of their baryonic acceleration. The left panel shows results for all halos in all
D O StrongFB simulations at = = (. Lines, points and colors have the same meaning as in Figure 1. The right-hand panel shows (for REF) the redshift
evolution for progenitor galaxies. The dashed lines in the left and right-hand panels show eq. 1 with g; = 2.6 x 107" ms™2, Inset panels
APOSTLE prog & g p q gt p
show the relative scatter around this curve after combining all simulations (left) and for individual redshifts (right); the solid lines represent
. i . the observational scatter in [15]. The middle panel plots the gobs — gnar relation after rescaling galaxy stellar masses so that they fall on the
11 12 13

logig Magg Mg ]

Ludlow+2016



Halwl otBeT YembepneHny
(Lelli — to APOSTLE)

Recently, Ludlow et al (2016) analysed simulated
galaxies from the EAGLE and APOSTOLE projects.
This work significantly increases the statistics and mass
range with respect to Santos-Santos et al. (2016) and
Keller & Wadsley {2016), but present several problems:

1. Ludlow et al. (2016) fit the simuolated data using
our Eq.11 but find g = 3.00 instead of gy =
L.20 £ 0.02 (ried) &+ 0.24 (svs). The discrepancy is
B (rnd) and 7.5 (sys). This indicates that sim-
ulations predict too much DM in galaxies, which
15 a persistent problem for ACDM (e, MeGangh
et al. 2007; Kuzio de Naray et al, 2009), Indeed, the
same simulations were used by the same group to
reach the opposite conclusion: many real galaxies
show a putative “inner mass deficit” with respect
to ACDM expectations (Oman et al. 2015),

2, Ludlow et al, (2016) compare the theoretical scatter
from the numerical simulations with the observed
scatter, This Is not appropriate bhecause the ob-
served scatter is largely driven by observational er-
rors (see Sect, 3.2 and MceGangh et al. 2016). One
should compare to the intrinsic scatter, which is ei-
ther zero or extremely small (Z0.05 dex). The the-
oretical scatter from Ludlow et al. (2016), though
small (0.09 dex), s still too large compared to the
observations.

(=]

Ludlow et al. {20016) compute g, and gy, assim-
ing spherical symmetry instead of estimating the
gravitational potential in the disk mid-plane. The
difference between spherical and disk geometry is
not terribly large but significant. This introduces
systematics that are hard to address.

4. According to their Figure 3 (left panel), there is a
svstemmatic off-zet between high-mass galaxies from
EAGLE and low-mass galaxies from APOSTOLE.
We do not observe any off-set between high and
low mass galaxies (see Fig. 3 and Fig. 5).



