Cold gas and dust: Hunting spiral-like structures in early-type galaxies.
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The fits files will be uploaded into the CDS database.

The sample:
P . o Download:
Based on HI/UV properties of ETG Yildiz+17, Serra+12 -
. . . L
Only field (without Virgo!) « Other formats
(license)
=> Hl-rich sample: 21 galaxies _ Ancillary files (details):
HI-poor control sample: 41 galaxies * NGCO661_FULL_imagesSM_P1_
o NOGCO770 _FULL imagesSM_P1_
_ . o o NOC2549 FULL imagesSM_P1.
i) stellar mass M* (Cappellari et al. 2013) within +/- 0.8 dex * NGC2577_FULL imagesSM_P1.
. . . . vey s e NOC2592 FULL imagesSM_P1_
ii) environment density S3 (Cappellari+11) within +/- 0.8 dex e NGC2594_FULL_imagesSM_P1_
iii) Virgo cluster non-membership * NGC2679_FULL_imagesSM_P1.

. . ] . . e NGC2685_FULL_imagesSM_P1_
iv) kKinematical classification (fast or slow rotator; Emsellem et al. 2011); « NGc2764_FULL imagessM_P1_
v) distance (Cappellari et al. 2011a) within +/- 15 Mpc. " NCCo856 UL Imanesan o1
o NOC2950 FULL imagesSM_P1_
o NGC3098_FULL_imagesSM_P1_
o NGC3230 FULL imagesSM_P1_
o NOC3245 FULL imagesSM_P1.
o NGC3248_FULL_imagesSM_P1_
Ho He pPacCKpbiTa TeMa. * NGC3301 FULL imagesSM_P1_
1; ’ 1; : b e MGC3377_FULL_imagesSM_P1_
Yto Takoe “ETG” m “gas rich/poor”?  NCC3200 FULL macesem b1
o NGC3414 FULL imagesSM_P1_

e MGC3458 FULL imagesSM P1

Cemunap VOLGA 28/01/2020, Moucees



Table 2. Control sample galaxies for each H I-rich galaxy.
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“HTl-rich Control 1 Control 2 Control 3 Control 4
NGC 2594  NGC 5611 - - -
NGC 2685 NGC 2549 NGC 2852 NGC 5273 NGC 3098
NGC2764d NGC4078 NGC 2592 NGCO770 -
NGC 2859 NGC 3230 NGC 3458 - -
NGC 3414  NGC 5322 - - -
NGC 3522 NGC 379 PGC 050395 - -
NGC 3619 NGC 5308 NGC 3658 NGC 5342 -
NGC 3626  NGC 3377 NGC 5500 NGC 5473 -
NGC 3838 NGC 2950 NGC 4283 - -
NGC 3941 NGC3a05 NGC3301 NGC 3248 -
NGC 3945 NGC 3674 NGC 3648 - -
NGC 3998 NGC 3610 - - -
NGC4036 NGC 3613 NGCe548 NGC 3665 UGC 0BET6
NGC 4203 NGC 3245 NGC 3757 - -
NGC 4278 NGC 5485 - - -
NGC 5173 NGC 3400 - - -
NGC 5582  NGC 2577 NGC 2679 - -
NGC 5631 NGC Danl - - -
NGC 6798 NGC 6547 - -
UGC 06176 UGC 04551 - -
UGC 09519 NGC 7457 - -

HI rich HI poor



Observations: CFHT, MegaCam, ~28.5 mag arcsec”*-2 in the g' ann r'

The observations were obtained as part of the MATLAS/ATLAS*3D programme- Duc +15
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[MoapobHO onucaH nTepaumoHHbIN NPOLIECC BbIYUTAHUA CpeaHero pacnpeaenenus (g-r)
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dust-free colour. We manipulated this first model as follows: (i)
We set the colour within R.g/2 to the value at R.q/2. If an ef-
fective radius is larger than 15 arcsec, we used the colour at
T.S"H (i1) Since early-type galaxies without a significant cold
ISM are known to have smooth colour profiles, which become
slowly bluer with an increasing radius beyond Re.g/2 (e.o. Franx

et al.|1989; Peletier et al.| 1990, 1999, 2012), we did not allow our
model to become redder towards a larger radius. Therefore, the

T T : T T | T : T
10° 10!
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Appendix B: HI and dust mass estimation

(N(H 1))
(E(g' —r'))

By using the conversion from column
sity for HI (1 Mg pc 2 =8 x 10"%cm2)

=49 x 10*'cm?mag .

My =368x(E(g'—rF))xA Mg,
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Ho, Ha yamnBneHue, oueHkn maccol nbim n HI (1) no nokpacHeHuo okasanucb pasyMHbIMMU:
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Fig. 5. Observed H1 mass vs. the H1 mass estimated based on the
colour excess (see text). The observed H1 mass was calculated based
on the H1 images in|Serra et al.| (2012) within the same region where
we detected a colour excess. The dotted line shows the one-to-one rela-

Ecmb omnuyvus e 3asucumocmu HI-dust

onga Haweu MNanakmuku u ETG
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Fig. 7. Dust masses estimated from optical absorption in this study vs.
infra_red emission {]_{uku_shcr et al. 2019). _The black Qiot_tgd ]_ine shows

Yxe uzsecmHasi HeOooueHKa Maccbl
neinu no E(g-r), Ho npu amom macca
amou rbinu (“xorno0Hou”?) e gas-rich 8 ~6
pa3s ebiwe, Yem 8 HI-poor



KJ'IaCCI/I(*)I/IKaLI,I/IFl MbiyiIesoro norrioeHuns.

NGC3665 \ (| NGC3626

UGC09519

0.32 047 061 076 046 055 065 075 051 06 0.y 0.79 0.33 045 056 067 031 049 068 0.86

Konbua (R) - Tonbko anga r>0.5 KnkK, Tak Kak 4acTo rnepekon B agpax
MHoro BHumaHusa Kk guckam (D) — 4Tobbl HE nepenyTaTtb ¢ 0CODEHHOCTAMW 3BE3AHOIO
HaceneHus, cpaBHMBalT (g-r) ¢ npeackasaHnem SSP mogenen, T, Z —un3 McDermit+15

'y 0.7 + 0.25(T —9.5) + 0375 Z ifT >9.5
E-T=9 07+ 0.50(T —9.5) + 0.375Z ifT <95 ° AKTyaJ'IbHO TONbLKO ANs 6 ranakTuk, rae

2) PA nbinieBoro aucka v 3se3g XopoLuo

where T is the age in units of Gyr and Z is the metallicity. This cosnafaot

equation estimates a g’ — r’ colour for stellar populations older
than 1 Gyr based on the single-burst models of Bruzual & Char-|
1ot/ (2003). We used the stellar ages and metallicity values from
McDermid et al.| dZﬂlSﬂ and we classify a galaxjy as a D object,
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OcHOBHbIe pe3ynbTaTbl: Mblfib BUAT B 44/62 (71% ETG):

100

57% 57%

13%

1) MNMbinb HangeHa B 100% HI-rich
N TONbKO B nonosuHe (56%) HI-poor

S0 2) CnupanbHas Mopdonorus
5 aomuHupyet B HI n CO-rich
-
A~ 3) Hann4yue nbisin BO BHYTPEHHUX
50 - 44% 7% obnacTtsix, B TO BpeMs Kak bbiBaerT,
- % 4yTOo H|l — TONBLKO BO BHELUHUX:
%
0 - -
HI'; ich | H I‘?“r CD;”':h mi‘;“r the presence of a large HI disc or
S B 5 2 1 ring in an ETG indicates a dust
0 6 1 5 structure in the centre, even if there
2 10 1 11 is no HI in central regions.
T| 21721 23/41 14/14 30,48

the presence of HI out to large radii
always implies the presence of dust
in the stellar body, whereas the
opposite

is not true.

Fig. 3. Number of galaxies containing dust according to their dust-type
and cold gas content. The colour code is based on dust morphology
defined in this paper. The percentage of the groups are written on the
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OCHOBHbI€E pe3ylibTaTbl. NPOTAXXEHHOCTb MNMblJ1€BbIX CTPYKTYP
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Fig. 4. Histogram showing the number of galaxies as a function of dust
radius. Small (i.e. Ry < 1 kpc) and large (i.e. Rqyg > 1 kpe) dust
structures tend to be in HI-rich (blue bars) and H I-poor (red hatched
bars) ETGs, respectively.

CpaBHeHue ¢ gpyrumm metogamm novcka neinn B ETG:

SDSS-ATLAS?32: 19% - HepooueHka B 4 pasa!
HST (Lauer +05): 47%, coBnagaet ¢ MegaCAM (52+-6%, ecnun 6e3 ANCKOB, KOTOPbLIE HA

Xabbne nrHopuposanu)
Ho npotsxkeHHocTb gpyrasd, NGC4203 — 0.23 kpc (HST), 2 kpc (MegaCAM)
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BbiBOObI

1) lNbineBbie cTpykTypbl B 100% HI-rich n Tonbko B 56% HI-poor
2) CnupanbHaa mopdonorus neinu B 76% (? Ha rpaduke n B Tabnmue — 57%) HI-rich

3) bornee npoTskeHHbIe CTPYKTYpbl B HI-rich. I npn aTtom “meHee perynsipHbie”, 4em B gas-
poor

4) Hann4yune nbinn BO BHYTPEHHMX obnacTsx cea3aHo ¢ HI, gaxe korga HI npucytcteyet
TONbKO Ha 6onbLIMX paguycax

OcHOBHOW BbLIBO, — Nbiflb CBA3aHa C BHELUHEN akKpeuueu rasa (Tak kak u Hl Bo MHormx
cnydvasix 34ecb BHELWHMUI). TO, YTO HET CBSA3M MacChl NbISIN 1 NapaMeTpoB 3BE3LHOIO
HaceneHnsa Ha Tex Xe macwTtabax — nposepsanocb Kokusho+2019, T.e. nbifib NponsBegeHa
He 3Be3gamMu ranakTuku

Mown 3ameyaHus:

- B uenowm, pabota ocTtopoxxHasi n 4OBONbLHO TUaTesNlbHasd, MHOro cpaBHeHU/0bCyXaeHnn
- Ho He o4eHb BHATHbIE KpUTEpUKM 0TOOpa

- EcTb nNn cBA3b cogepxanus/pacnpegenenms nobinu ¢ kuHematmkon n HI? MNocmoTpeTb
camum?
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