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1. Overview

Early-type galaxies (ETGs)

Devoid of dust and gas Gas 60-80% of ETGs
Metal-rich stellar populations o -enhancement
Formed coevally Residual SF, Mergers...

Circularly-symmetric features Spiral or bar-like patterns



1. Overview

*What 1s the nature of the warm interstellar medium 1n
ETGs? AGN? Post-AGB stars? Residual SF? Shocks?

*Faint Nebular Emission - EW(Ha) <~ 3A - Usually
compatible with LINER line-ratios 1n standard
diagnostic diagrams

*This project mainly focus on the Post-AGB
component for the 1onization mechanism in ETGs
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STEP 3

Computation
of T for pAGB

STEP 1

Pre-
Processing
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STEP2

Emission-
line maps
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MODULAR structure
STARLIGHT spectral synthesis code
ESO-MIDAS + Fortran standalone routines
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Table 1. General properties of the sample ETGs.

3. IFU analysis o

f32 ETGs

Gomes et al. 2016a
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Name Morph.  Type a(J2000) §(J2000) D m, p fHa Lita M, (e/p) <T>
(1 (2) (3) (4) (5) (6) @ (8) 9 (10 (15 (12) (13)
UGC 05771 Sva i 1:37:19.33  +43:35:1531 1064 1415 1323 173 251 340 11.560711.398 0.69
NGC 4003 SBO i 11:57:59.03 +23:07:2963 966 1406 1321 96 455 508 1137811218 057
UGC 08234 Sva i 13:08:46.50 +6216&:18.10 1161 1351 1282 5.2 929 159 11.270v11.131 1.9
NGC 5966 E i 15:35:52.10 +3%460805 690 1332 1252 94 206 117.2 11311/11.155 1.26
UGC 10205 Sa i 16:06:40.18  +30:05:5665 97.6 1406 1316 122 561 63.9 11.375/11.221 0.20
NGC 6081 S0 i 16:12:56.85 +09:520157 796 1379 128 8.2 249 189 11493/11.331 1L.07
NGC 6146 E? i 16:25:10.32  +4(0:53:3431 1274 1331 1249 7.2 IS0 349 11880711720 1.86
UGC 10695 E i 17:05:05.57 +43:023535 1201 1407 1319 107 274 47.3 11493/11.335 090
UGC 10905 SVa i 17:34:06.43 +25:2:3829 1141 1395 1303 7.1 217 338  11.641/11.487 098
NGC 6762 Sva i 19:05:37.09 +63:56:0279 449 1402 1319 58 236 567 11.678/11.524 077
NGC 7025 Sa i 21:07:47.33 +1620:009.22 707 1315 1220 92 604 361 11.655/11.496 1.67
NGC 1167 SAO0 i+ 03:01:42.33 +35:122021 662 1323 1219 136 827 433 1157211410 087
NGC 1349 S0 i+ 03:31:27.51 +04:22:51.24 §7.7 1416 13.09 117 467 429 11.341/11.183 089
NGC 3106 S0 i+ 1:04:05.25 +31:11:0765 901 1350 1269 11.0 651 63 11474/11.314  0.60
UGC 0029 E i 0x04:3374 428180620 1185 1435 1344 89 33 56 11.362/11.203 498
NGC 2918 E i 09:35:44.04  +31:42:1967 981 1342 1256 83 60 6.9 11.501/10.340  4.87
NGC 3300 SAB(r)0 i 1x36:38.44  +1410x1597 480 1325 1245 109 39 1.1 11.012/10.858 198
NGC 3615 E i 11:18:06.65 +23:23:50.36 983 1335 1250 69 35 40 11.69/11.523  10.8
NGC 4816 S0 i 1256:12.14  +27:444371 1026 1374 1291 127 35 LX) 11.53V11.367 18.6
NGC 6125 E i 16:19:11.53 +57:59:02.89 722 1296 1213 9.1 52 32 11.600/11.437 234
NGC 6150 E? i 16:25:49.96  +40:29:1941 1260 1395 1312 7.6 20 38 11.66/11.496 109
NGC 6173 E i 16:29:4487 +4(r48:4196 1269 1318 1233 110 45 86 12.161/11.999 156
UGC 10693 E i 17:04:53.01 +41:51:5576 1205 1354 1270 9.3 34 59 11.731/111.572 117
NGC 6338 S0 i 17:15:2297 +57:24:4028 1175 1347 1256 113 178 204 11870711707 221
NGC 6411 E i 17:35:32.84 +60:48:4826 576 1293 1209 113 97 39 11.363/11.203 8.62
NGC 6427 S0 i 17:43:3859 +25:29:38.18 513 1353 1271 49 68 2.1 11.141/10985 7.60
NGC 6515 E i 17:57:25.19  +5(x43:41.24 990 1369 1287 9.2 87 102 11474/11.316 246
NGC 7194 E i 22:03:30.93 +12:38:1241 1107 1377 1287 6.6 30 44 11.698/11.536 129
NGC 7236 SAO0 i 22:14:4498  +13:50:4746 1082 1457 1372 34 35 50 11.565/11.403 8.16
UGC 11958 SAO0 i 22:14:46.88 +13:50:27.13 1083 1427 1335 142 153 214 11776711612 267
NGC 7436B E i 22:57:57.54 +26:09:00.01 1006 1375 1280 100 94 1.4 11.867/11.708 6.87
NGC 7550 SAO0 i 23:15:16.07 +1857:41.22 692 1327 1229 116 267 153 11.555/11.394 3.2
IC 0540 S —  09:30:10.33 +07:540090 319 1447 1361 89 401 49 10.152/10.004 0.36
UGC 8778 S? — 13:52:06.66 +38:0401.27 526 1428 1356 96 59 19.6 105910439 031
IC 0944 Sa — 13:51:30.86 +14:05:3195 1048 1377 1289 106 530 70 11.556/10.439 0.58
IC 1683 S? —  0I:22:3892  +3426:1365 654 1430 1347 92 1703 87 10.924/10772 0.18
NGC 4470 Sa? — 1229:37.77 +07:49:27.12 384 1305 1257 133 8372 147 10231/10.108 0.03
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A Nucleus Extranuclear

type i

EWHe) || \— -

Galactocentric Radius

Tentative classification scheme based on distinct EW zones
Typei op 64% SO’s : radially constant <EW(Ha)> ~ 1A

Type i+ ®» 100% S0’s : ~10% of all ETGs in our sample

Type 1i » 78% E’s: very low (< 0.5 A) EW(Ha) with positive radial gradients
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NGC 6150

Morphology NED: E?

ETG type ii

(r(Ha):) = 10.9

D= 126.0 Mpc | M, = -22.38 mag
L(Ha)= 3.8 x10* ergs™!

log M,= 11.496 [M;]

Bellow
threshold
of pAGB

photoionization

Gas-devoid
system with
EW(Ha) <0.5



Subclass Type i+ JEX8
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4. Spiral-like features in ETGs?



Type i+ examples [

SDSS imageS Gomes et al. 2016b e ciéncias do espago
NGC 1167 f NGC 3106

arcsec

—40
arcsec arcsec arcsec

SSFR ~ 1012 yr-1 & SFR ~ 0.1-0.3 Moyr-' - SO




Observational evidence
Aperi'UI"e EffeCfs Gomes et al. 2016¢
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log EW(Ha)

Simple 1D model:

Inside-out growth
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Simulation: Aperture Effects

Lookback Time [Gyr]
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Simulation: Aperture Effects ia: Y
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Simulation: Aperture Effects 1a o
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Simulation: Aperture Effects 1a o 5
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5 . Final Remarks 1a
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1) Faint spiral-like star-forming features detected in the outskirts of
local ETGs (~10% of the sample).

2) Empirical assessment of aperture effects using CALIFA IFS data
for type 1+ & theoretical study based on a simple inside-out galaxy
growth model.

3) Interesting to note that the right-wing distribution for individual
galaxies from SDSS 1s consistent with (yet no proof for) a pure
aperture effect, and naturally reproducible in an inside-out galaxy
growth scenario.

4) Steeper decline of the SFR density: Ha luminosity within the
SDSS fiber 1s reduced by 50% at z~0.86, reaching only 0.1% of its

integral value at z=0.1.

5) These affect studies of both type i+ ETGs and their morphological
analogs (e.g., SF-quiescent bulges within star-forming disks).



