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Deceptively simple
Ellipsoids
Simple stellar population ~ globular clusters
Age of the order of 10 Gyr
LINER characteristics 
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1. Overview
*What is the nature of the warm interstellar medium in  
ETGs? AGN? Post-AGB stars? Residual SF? Shocks? 

*Faint Nebular Emission - EW(Hα) <~ 3Å - Usually 
compatible with LINER line-ratios in standard 
diagnostic diagrams 

*This project mainly focus on the Post-AGB 
component  for the ionization mechanism in ETGs



2. Porto3D – IFU Pipeline

MODULAR structure
STARLIGHT spectral synthesis code
ESO-MIDAS + Fortran standalone routines

Gomes et al. 2016a
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Ex.: Porto3D - NGC 171
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3. IFU analysis of 32 ETGs
Gomes et al. 2016a



Tentative classification scheme based on distinct EW zones 
Type i               64% S0’s : radially constant <EW(Hα)> ~ 1Å 

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

Type ii              78%   E’s : very low (< 0.5 Å) EW(Hα) with positive radial gradients 

EW(Hα)

Galactocentric Radius

Nucleus Extranuclear

Type i, i+ and ii



Type i

pAGB 
consistent
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Type ii

Bellow  
threshold 
of pAGB 
photoionization 

Gas-devoid  
system with  
EW(Hα) < 0.5
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Subclass Type i+

Way above  
the threshold 
for pAGB 
photoionization 
in the outskirts
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NGC 1167

4. Spiral-like features in ETGs?



Type i+ examples

EW EW EW

SSFR ~ 10-12 yr-1 & SFR ~ 0.1-0.3 M   yr-1 - S0

EW(Hα)

SDSS images
NGC 1167 NGC 1349 NGC 3106

Gomes et al. 2016b
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Observational evidence 

Aperture Effects Gomes et al. 2016c



Inner zone spectrum

Outer zone spectrum

Integrated spectrum

NGC 1349



Inner zone spectrum - LINER

Outer zone spectrum - SF/HII

Integrated spectrum  - Composite

NGC 1349
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Simple 1D model: 

Inside-out growth

SFR ∝ e-t/τ with τ = 1Gyr wave outwardly propagating

Age [Gyr]



Friedmann-Robertson-Walker cosmology 

Simulation: Aperture Effects



Inner zone spectrum - LINER

Integrated spectrum - SF/HII

Snapshot z = 0.1
Simulation: Aperture Effects



Inner zone spectrum

Integrated spectrum - SF/HII

Inner zone spectrum - LINER
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Simulation: Aperture Effects
Snapshot z = 0.1



Integrated spectrum - SF/HII

Inner zone spectrum - LINER

Galactocentricradius 
OR 
redshift

SDSS

Simulation: Aperture Effects
Snapshot z = 0.1



5 . Final Remarks
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 i+ & 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 is 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: Hα luminosity within the 
SDSS fiber is 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).                                                                                     


