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-CALIFA-
Description of 

the Survey



CALIFA: Summary
� Legacy Survey of Galaxies in the Local 

Universe, using Integral Field 
Spectroscopy (CAHA 3.5m telescope).

� 82 members of 13 countries (25 
institutes)

� 250 dark nights in 3 years.
� Started on July 1st 2010.
� Main Goals:

� Characterize the Spatially resolved 
spectroscopic properties of Galaxies in 
the Local Universe.

� Uncover the fossil records of the 
evolution of galaxies.

� Predecesors: PINGS (PPak IFS Nearby 
Galaxy Survey, F.F. Rosales-Ortega)
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CALIFA: Metodology

SSááncheznchez et al., A&A, 2012aet al., A&A, 2012a..

PMAS/PPAK @ 3.5m CAHAPMAS/PPAK @ 3.5m CAHA

SSááncheznchez et al., A&A, 2012aet al., A&A, 2012a..



CALIFA: Metodology
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WalcherWalcher et al.,  in prep.et al.,  in prep.
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CALIFA: Working Pipeline (1.3c)



2D Distribution of the 
properties of the Ionized 
Gas.

2D Distribution of the 
properties of the stellar 
populations.

2D Kinematics.

CALIFA: Analysis Pipelines



CALIFA: Analysis Pipelines
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Data



Web Interface: QC, Archive, DR
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DR1: 100 ObjectsDR1: 100 Objects
November 2012November 2012
HusemannHusemann et al., 2A&Aet al., 2A&A

http://califa.caha.es/DR1http://califa.caha.es/DR1



-CALIFA-
First Science 

Results



Wild et al., submitted.Wild et al., submitted.



Perez et al., Perez et al., ApJLApJL, 2013, 2013



Gonzalez Delgado, et al., submittedGonzalez Delgado, et al., submitted



P. P. SSááncheznchez--BlazquezBlazquez et al., in prepet al., in prep..

Luminosity weighted

Mass weighted

Bar radius

Luminosity weighted

Mass weighted



ZaritskyZaritsky, , KennicuttKennicutt & & HuchraHuchra 19941994

P. P. SSááncheznchez--
BlazquezBlazquez et al., et al., 
in prep.in prep.
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Barrera et al., in prep.Barrera et al., in prep.



Ellis et al., in prep.Ellis et al., in prep.



K. K. SpekkensSpekkens & L. Holmes, in prep.& L. Holmes, in prep.
Bar Classifications
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Stellar 
Kinematics



LLóópezpez--AguerriAguerri et al., in prepet al., in prep..



FalcFalcóón et al., in prep.n et al., in prep.



FalcFalcóón et al.,  n et al.,  
in prep.in prep.

S0 Projenitors



KehrigKehrig et al., A&A, 2012et al., A&A, 2012

ETG
s



PaparedosPaparedos et al, et al, 
A&A, acceptedA&A, accepted

Singh et al.,Singh et al.,
submittedsubmitted



-CALIFA-
Properties of the 

HII regions



HIIexplorer: HII region detection

SSááncheznchez et al., A&A, 2012bet al., A&A, 2012b

NGC628 from PINGS,NGC628 from PINGS,
RosalesRosales--Ortega et al. 2010Ortega et al. 2010



~3000 ionized regions,
feasibility studies+PINGS



The resolved M-Z relation

� There is tight correlation between the Mass 
Surface density and the metallicity.

� We can reproduce the global relation from the 
local one: Product of the evolution of SFR!

Simulation

RosalesRosales--Ortega et al., Ortega et al., ApJLApJL, 2012, 2012



Ionized gas detectd in all galaxies!



What ionize the gas?



What ionize the gas?



~6500 regions, with CALIFA



~6500 regions, with CALIFA

V500

V1200



Marino et al., Marino et al., submsubm..

Improved O/H 
calibrators



Ionized Gas:
Global vs. Local?



~6500 regions, with CALIFA



O/H Abundance gradients

� All Abundance gradients are compatible with 
being a subsample of Gaussian distribution.

� Slope ~ -0.12+-0.10 dex/Reff.
� No significant difference found by galaxy 

types: Barred/unbarred, Grand-
design/flocculent.

SSááncheznchez et al., A&A, 2012bet al., A&A, 2012b



O/H Abundance gradients
With CALIFA galaxies

� Gradients determined at 0.3<R/Re<2.1.
� 207 galaxias, ~6500 regions.
� Gradients distribution compatibles with 

of single Gaussians.
� Slope ~ -0.11+-0.08 dex/Reff.



No statistical difference



O/H Abundance gradients 

167 galaxies (nHii>4)
~5800 regions



Not an statistical effect!

ScdB

SdB SbcA



After CALIFA…

SAMI

MaNGA



PINGS CALIFA MaNGA if Fov~Bundle
SAMI, current setup.



Effects in abundance…



Summary
� CALIFA is an unique dataset for the 

understanding of galaxy evolution.
� We have detected the largest catalog

of HII regions (~10.000):
� HII regions have memory of the 

SFH.
� A fundamental relation between the 

Mass-Density and the Abundance.
� Common gradient of the Abundance 

independent of galaxy morphology.
� All results are consistent with an 

inside-out growth of disks.
� The ionized gas, stellar population 

and kinematics are self-consistent.


