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[1lpoekT TIMER Ha MUSE/VLT

The TIMER sample was drawn from the Spitzer Survey of
Stellar Structure in Galaxies (S*G, Sheth et al. 2010), which in-
cludes only galaxies at distances below 40 Mpc, brighter than
15.5B-mag, and larger than 1’. The TIMER galaxies are all
barred, with stellar masses above 10" M., inclinations below
~ 60°, and nuclear stellar structures. The presence of the bar and
nuclear structures was assessed from the morphological classifi-
cations of Buta et al. (2015), who used the S*G images for their
work. The TIMER sample is thus biased towards conspicuous
bars and nuclear structures, and 1t 1s important to keep this in
mind when considering the results discussed in this paper.

Most of the observations were performed during ESO Period
97 (April to September 2016) with a typical seeing of 0.8 —0.9",
mean spectral resolution of 2.65A (FWHM), and spectral cov-
erage from 4750 A to 9350 A. MUSE covers an almost square
1" x 1’ field of view with a contiguous sampling of 0.2” x 0.2",
which corresponds to a massive dataset of about 90 000 spectra
per pointing. The spectral sampling 1s 1.25A per pixel. The total
integration ime on source for each galaxy was typically 3 840 s.



Bbibopka TIMER

Table 1. Systemic velocities and central velocity dispersions. Column (1) gives the galaxy designation and column (2) shows their effective
radii r. as derived in Mufioz-Mateos et al. (2015). Columns (3) and (4) show, respectively, the tabulated values of systemic radial velocity and
the corresponding errors as presented in the Lyon Extragalactic Data Archive (LEDA; http://leda.univ-1lyonl. fr/), whereas our own
measurements are presented in columns (5) and (6). In column (7) we show our measurements of the central velocity dispersions as measured
within an aperture of r./8, with the corresponding errors shown in column (8). Column (9) shows again our measurements of the central velocity
dispersions but now adapted to follow the same aperture corrections as in LEDA. Finally, columns (10) and (11) show the LEDA values of central
velocity dispersions and their errors, respectively. See text for further details.

Galaxy Te VLEDA  €Im(ViEDA) v err(v) T em(T) CTeor  TLEDA  eT(TLEDA)
i km s~! km s~} kms™! kms! kms! kms! kms! kms! km s™!

(1) (2) (3) 4) (5) (6) (7) (8) (9 (10) (11)

IC 1438 11.5 2616 5 2618 2 101 2 99

NGCo613 51.6 1484 3 1506 2 125 3 128 122 I8

NGC 1097 58.8 1269 7 1274 2 196 3 198

NGC 1291 60.7 837 8 858 6 168 7 166 165 10

NGCI1300 71.9 1578 2 1579 5 100 8 102 218 20

NGC 1365 67.2 1638 4 1633 T 157 10 160 141 19

NGC 1433 67.5 1076 2 1086 4 05 13 04

NGC 3351 64.5 778 1 701 4 O% 8 08 116 10

NGC 4303 56.0 1567 2 1577 3 70 8 70 05 8

NGC4371 33.5 013 4 072 8 132 12 131 129 2

NGC 4643 24.2 1328 2 1341 2 133 3 131 147 3

NGC 4981 209 1678 2 1688 2 05 3 05

NGC 4984 18.1 1215 10 1271 2 113 3 109

NGC5236 1459 508 2 527 2 75 6 75

NGCA5248  45.7 1152 2 1168 4 01 7 00 00 9

NGC5728 28.8 2788 4 2773 5 160 7 161 197 14

NGCA5850 494 2546 3 2558 . 123 3 128 140 4

NGC 6902 24.0 2793 4 2799 2 119 2 120

NGC 7140 38.1 2078 4 2082 2 08 3 100

NGC 7552 12.2 1600 ) 1612 3 34 6 81 08 19

NGC 7755 32.2 2960 3 2052 2 114 3 116




YTo nwem no 3Be3gHOn KnHemaTtuke?

* ApepHble AncKkn: bbICTpoOEe BpaLLEHME,
Manasa gucnepcust CKOPoCTeEN, CNH — Kak y
6onbLIOro Ancka, aHTukoppensaumst v n h3.
Hawnu: B 18 na 21.

* A B bapax v n h3 OomKHbl KOppenmpoBaTb.

* Korga HanoXXeHne HECKOIbKNX CTPYKTYP —
oonbLion h4.

* Peanut/boxy 6angxu: mmHumym h4 (13).

* OHK Xe, Korga BuaHblI He ¢ pebpa, - bap-
NNH3bI (D).
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Fig. 6. 1, plotted against the observed (projected) ellipticity at the ra-
dius of the nuclear disc. The dashed line is the upper envelope of slow
rotators in Emsellem et al. (2011). The solid line shows the relation for
a model of oblate stellar systems viewed edge-on (see Binney 2005;
Cappellari et al. 2007; Emsellem et al. 2007). The dotted lines corre-
spond to the location of the same model for varying edge-on ellipticity
(intrinsic flatness), from top (0.85) to bottom (0.35) in steps of 0.1, with
edge-on systems on the relation and face-on systems towards the origin,
as in Emsellem et al. (2011). NGC 1291, 1365 and NGC 6902 are not
included.



Koppenauum c xapaktepuctukamm

bonbLUMX DapoB

=

0

Qp

A I AU S SR NP B
0 02 04 060 04 08 L

2

|
* =-0.544 -
- ** - Shlosman+ [+ * * de ® * -
I R B T | | | 1 I I | 1
6 9 12 0.4 0.6 0.8 0.1 062 D3
R, (kpc) € r Bar/T
127171 T
- o  R=-0.15 * R=0.36+
09F ° + . 4
‘-g B <& &
< 0.6 ¢ ® e T %o 0
s_"_b_g' | G O o & %
03 g * o _| *% o _|



ArXiv:2009.01856

The inside-out formation of nuclear discs and the absence of old

central spheroids in barred galaxies of the TIMER survey

Adrian Bittner!-2, Patricia Sdnchez-Blazquez®*, Dimitri A. Gadotti!, Justus Neumann®, Francesca Fragkoudi®, Paula

. - i - - L +
Coelho’, Adriana de Lorenzo-Céceres®?, Jesiis Falcon-Barroso®?, Tachyun Kim

e Ryan Leaman'!, Ignacio

Martin-Navarro®?, Jairo Méndez-Abreu®?, Isabel Pérez'> '3, Miguel Querejeta'*, Marja K. Seidel'”, and Glenn van de

b = I e

10
11

13
14
15

Ven!®

European Southern Observatory, Karl-Schwarzschild-Str. 2, D-85748 Garching bei Miinchen, Germany

e-mail: adrian.bittner@eso.org

Ludwig-Maximilians-Universitit, Professor-Huber-Platz 2, 80539 Miinchen, Germany

Departamento de Fisica de la Tierra y Astrofisica, Universidad Complutense de Madrid, E-28040 Madrid, Spain
Instituto de Fisica de Particulas y del Cosmos, Universidad Complutense de Madrid, E-28040 Madrid, Spain

Institute of Cosmology and Gravitation, University of Portsmouth, Burnaby Road, Portsmouth POI 3FX, United Kingdom
Max-Planck-Institut fiir Astrophysik, Karl-Schwarzschild-Str. 1, D-85748 Garching bei Miinchen, Germany

Instituto de Astronomia, Geofisica e Ciéncias Atmosféricas, Universidade de Sio Paulo,

R. do Matao 1226, 05508-090 Sio Paulo, Brazil

Instituto de Astrofisica de Canarias, Calle Via Lictea s/n, E-38205 La Laguna, Tenerife, Spain

Departamento de Astrofisica, Universidad de La Laguna, E-38200 La Laguna, Tenerife, Spain

Department of Astronomy and Atmospheric Sciences, Kyungpook National University, Daegu 702-701, Korea
Max-Planck Institut fiir Astronomie, Konigstuhl 17, D-69117 Heidelberg, Germany

Departamento de Fisica Tedrica y del Cosmos, Universidad de Granada, Facultad de Ciencias, E-18071, Granada, Spain
Instituto Universitario Carlos I de Fisica Tedrica y Computacional, Universidad de Granada, E-18071 Granada, Spain
Observatorio Astrondémico Nacional, C/Alfonso XII 3, Madrid E-28014, Spain

Caltech-IPAC, MC 314-6, 1200 E California Blvd, Pasadena, CA, 91125, USA

Department of Astrophysics, University of Vienna, TiirkenschanzstralBie 17, 1180 Wien, Austria



Kak 4yecTHble noan, NPoBEPUNN:
PA3HbLIN PUTTUHT AAET Pa3HbIN
pe3ynbTaT

Light Light
6 0.0
(=™
510 =
Z g0 i
s w0 .
= 4 3
3 ~— L g

E : 3 1.0
:g; 5 P E
o =-15
< g

—2.0 |

0 5 10 —2.0 —1.5 —1.0 —0.5 0.0
Age [Gyr] w/ pPXF [M/H] w/ pPXF
Mass Mass
2 i R 0.0 x

S it
& 10 PRl =
55 oA = =
| 3= b o —0. ¥
172] b7 1%
S ~ "
= : T-107
> ; ix —
< s 3 B
o =-15
-

—2.0

0 R . : . .
0 5 10 —2.0 —1.5 —1.0 —0.5 0.0
Age [Gyr] w/ pPXF [M/H] w/ pPXF

Fig. 3. Same as Fig. 2, but showing mean stellar population propertie:



Llenb:

« XapakTepucTuKn 3Be3gHOro HacereHus
(BO3pacT, MeTanIM4yHoCTb, anb@da-
9N1EMEHTbI) B SAEPHbIX ANCKaAX.

* CpaBHeHMe pagnycoB aaepHbIX 3Be34HbIX
VUCKOB C OKONosAepHbIMU KorbLLaMu
amuccumn H-alpha.



[1Be noaBbIOOPKK: C KoNbUamn 1 6e3s

Galaxy i PA Mgenar  Spatial scale Ry, Ha Central Age
deg deg 10'"M,  pc/arcsec pc  morphology  emission  gradient
(h (2) 3 4) (3) (6) (7) (8) (9)
Non-star-forming nuclear rings
IC 1438 24 -254 3.1 164 604 NR LINER SYM
NGC1291 11 -8.9 5.8 42 o IRR LINER o
NGCI1300 26 -459 3.8 87 332 NR LINER FLAT
NGC1433 34 182 2.0 49 381 IRR LINER FLAT
NGC4371 59  88.1 3.2 82 952 NO NO o
NGC4643 44 555 10.7 125 495 C LINER SYM
NGC5248 41 -75.6 4.7 82 489 U SF/LINER  SYM
NGC5850 39 -26.5 6.0 112 796 C NO SYM
NGC7140 51 4.1 5.1 180 634 NR SF FLAT
NGC7755 52 239 4.0 153 466 NR LINER SYM
Star-forming nuclear rings
NGCo613 39  -50.1 12.2 120 590 NR LINER —
NGC 1097 51 -52.1 17.4 100 1072 NR LINER —
NGC3351 42 11.2 3.1 49 236 NR SF —
NGC4303 34 -36.7 7.2 80 214 NR LINER e
NGC4981 54 -282 2.8 120 139 NR LINER —
NGC4984 53 296 4.9 103 491 NR/C AGN e
NGC5236 21 470 10.9 34 368 IRR SF —
NGC7552 14 549 3.3 83 332 NR SF —
Peculiar nuclear regions
NGC1365 52 420 9.5 87 e NR/IRR AGN s
NGC5728 44 1.1 7.1 149 628 NR/C AGN —
NGC6902 37 -49.6 6.4 187 —  PECULIAR NO e

rerview of the different subsamples and some general properties of nuclear rings, nuclear discs, and their host galaxies.
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Moea (noka He moaenb?)

* bap pacTteT co BpemeHeM (B TeyeHune
MHOIMX MUNNMapaoB NeT).

* /I BMecTe ¢ HUM caBuraeTca paguyc
OKOJ1I0AEPHOro Konblia, KOTOpPOoE Bceraa
10% oT anuHbl bapa.

* L Takum obpasom «3ameTaeTcsa» MosHbIN
OvanasoH pagnycoB OKONOSAA4EepPHOro
3Be30HOro Ancka: rnosaHee BCero
doopmmpyeTtcsa ero BHeLLHU KpaMn.



