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DR2: 200 galaxies.DR2: 200 galaxies.
1st Oct. 2014.1st Oct. 2014.
http://califa.caha.es/DR2http://califa.caha.es/DR2

CALIFA
Survey

IFU FoV/2 ~ 2.5 ReIFU FoV/2 ~ 2.5 Re
Diameter SelectionDiameter Selection
All galaxy types.All galaxy types.
Good sampling of CMGood sampling of CM

529  cal. obj. obs.
+109 ext. obj. obs.
>600  -the final goal-



  

CALIFA: Metodology 

V500, R~850, 3745-7500

V1200
R~1700
3600-4500 ~2000 

spec/gal



  

CALIFA: A panoramic view

Ionized Gas: Multiple emission lines intensity maps, velocity 
and velocity dispersion.

[OII] Hb[OIII][OIII]

[NII] [SII][NII]

[SII]

Ha



  

CALIFA: A panoramic view

Stellar Populations: Average Properties.

Flux Age [Z/H]

veldispSDSS



  



  

Bimodal properties of galaxies...

Sanchez et al., Fiber-Optics in Sanchez et al., Fiber-Optics in 
Astronomy 2014 Astronomy 2014 



  

Bimodal properties of galaxies...

Sanchez et al., Fiber-Optics in Sanchez et al., Fiber-Optics in 
Astronomy 2014 Astronomy 2014 



  

Bimodal properties of galaxies...

Ascasibar et al. 2014, MNRASAscasibar et al. 2014, MNRAS



  

Mergers, AGNs y 
Evolución

… a consequence of AGN ...

Hopkins et al., ApJ, 2008, but said before: Lipari, Sanders...Hopkins et al., ApJ, 2008, but said before: Lipari, Sanders...



  

Do AGN hosts fit the picture (type II)?

Schawinski et al., ApJ, 2010Schawinski et al., ApJ, 2010 + Kauffmann  et al. 2003 and others...+ Kauffmann  et al. 2003 and others...



  

Do AGN hosts fit the picture (type I)?

Sánchez et al., ApJ, 2004Sánchez et al., ApJ, 2004



  

BH vs. Bulge co-evolution

Magorrian/Gebhart/Kormendy & Ho, ARAA 2013



  

Soluciones 'Ad-Hoc'
 No reproduce por si solo las funciones de 

luminosidad de las galaxias:
Efectos de retro-alimentación energética 

(feedback):
Supernovae feedback  reduce el →

número de galaxias poco masivas.
¿AGN feedback?  ¿reduce el número →

de galaxias muy masivas?

...

Required to reproduce the LM of galaxies



  

What have we
found
with 

CALIFA?
…

And other IFU surveys
…

… a bit of technical details ...



  

Pipe3D: Basic Steps
How to twist the arm to the data!!!

Broad-band + S/N

Seg./Voxel map.
Not based in Voronoi!

Central Aperture+FIT3D+small SSP 
template (6 SSPs)+Strong Em. lines

- Sys. Vel.
- σcen

- Range of param.

RSS+FIT3D+small SSP template 
(12 miuscat SSPs 3600-9500 AA)

+Strong Em. Lines

- St. Vel. map.
- St. σ  map.
- St. Av map.
(Cardielli et al. 
1998, curve)

Datacube

Gas pure Datacube →
Analysis of the strong 
and weak emission lines

Gas “cleaned” datacube
RSS-segmented

 FIT3D+large SSP template 
(156 SSPs 3600-7200 AA)
SFH, Age, [Z/H], St. Mass



  

MC to derive the errorsMC to derive the errors Accurate fitting/small res.



  

SSP & Em. Line fitting tool



  

Compared with other tools



  

Pipe3D: Stellar Data products

agelum [Z/H]um Av (mag)V-band

Weight in Light of each SSP



  

  

Radial distribution of the SSP-decomposition 

… In general: sequence of burst following an exp. decay



  

  

Radial distribution of the Σ
mas

 @ cosm-time 

… Inside-out growth in the last 8-9 Gyrs (before?)



  

 
logM=9.5 logM=10.6 logM=12.2

Perez et al., Perez et al., 
ApJL, 2013ApJL, 2013

Mass 
Growth:

 1) Inside-Out
 2) Local   
Downsizing 



  

Spatial Resolved SFH
Differences by morphology 

Gonzalez Delgado, et al., IAU Symp. 295, Gonzalez Delgado, et al., IAU Symp. 295, 
2012 (arXiv:1301.1685)2012 (arXiv:1301.1685)

Cid Fernandes, et al., Cid Fernandes, et al., 
A&A 2013,2014A&A 2013,2014



  
Gonzalez Delgado, et al., AIP, ,2013Gonzalez Delgado, et al., AIP, ,2013



  

Ionized gas detected in all galaxies?



  

What ionize the 
gas?

SF vs. pAGBs vs.
AGNs

How to classify 
them?



  

Main Sequence of Star-forming galaxies

wAGNs

sAGNs
pAGBs

SF

Cano et al., in prep. 

AGNs @ SF-MS green valley  Quenching?→



  

Local vs. Global Relations 
Main Sequence of 

Star-forming galaxies 

Main Sequence of 
Star-forming regions? 

Sánchez et al. A&A 2013 



  

Local vs. Global Relations 

Main Sequence of 
Star-forming regions? 

Cano et al., in prep. 



  

Local vs. Global Relations 

Main Sequence of 
Star-forming regions? 

Cano et al., in prep. 



  

Local vs. Global Relations 

Main Sequence of 
Star-forming regions? 

Cano et al., in prep. 



  

Local vs. Global Relations 

Main Sequence of 
Star-forming regions? 

Cano et al., in prep. 

Spaxel-Wise: 
~1 Millon spectra 

analyzed 



  

Main Sequence of Star-forming galaxies

wAGNs

sAGNs
pAGBs

SF

Cano et al., in prep. 

AGNs @ SF-MS green valley  Quenching?→



  

Effects on the SFH?

SAGNs (ty-II) (24 gal)

PAGBs (192 gal)

SF (387 gal)

All time inside-out
or radial quenching?



  SAGNs (ty-II)

pAGBs

SF

Sy-1.8



  SAGNs (ty-II)

pAGBs

SF

Sy-I 



  SAGNs (ty-II)

pAGBs

SF

RG



  
Mass dist. @ coms. Time:  SF @ any time



  Mass dist. @ coms. Time:  SF ceased in the center



  Mass dist. @ coms. Time:  SF almost ceased  Aging?→



  Mass dist. @ coms. Time:  SF almost ceased  Aging?→



  Mass dist. @ coms. Time:  SF totally ceased  Quenchig?→

RG



  Mass dist. @ coms. Time:  Inside-out quenching?
Sy-1.8



  Mass dist. @ coms. Time:  clear quenching & BH dating!
Sy-I



  

Summary
 We explored the influence of AGNs in the 

evolution of galaxies, based on the CALIFA 
dataset.

 There is a clear distinction between SF, retired 
and AGN-hosts in their location along the main 
sequence, with AGNs located in the “green valley”.

 The SFH of SF and retired galaxies present two 
epochs: outside-in (t>9Gyr) and inside-out (t<9 
Gyr).

 The Mass-Assembly in the retired galaxies is 
faster and more concentrated in the center 
(aging?).

 AGN-hosts present an inside-out mass growth in 
all his cosmological evolution.

 Most AGN hosts present “hole” in the SF that 
grow from the inside-out. 

 In the case of the explored type-I AGN there is 
a clear evidence of abrupt quenching.



  

 http://www.astroscu.unam.mx/galaxies2016/
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