
  

Possiamo veramente dare 
della 

“vecchia cicciona”
ad una galassia??

Ovvero

Come  stimare  la  massa (stellare) 
e  l'eta'  di  una  galassia

Marco  Scodeggio
INAF IASF­Milano



  Originally believed to be an evolutionary sequence, from early to late type galaxies



  

First chance of measuring a mass (and a distance) for a galaxy



  

Measuring ages for star clusters (resolved stellar populations)

A. Sandage
1958



  

Measuring dynamical masses for galaxies
(one at a time)



  

The first attempts at quantifying the evolution
of a galaxy



  

The first attempts at quantifying the evolution:
predicting colors as a function of stellar age



  

Astronomers who could work on stars, galaxies, QSOs
and the interstellar medium all at once



  

The birth of stellar population synthesis

15 pages, 60 equations and not a single figure !!!



  

Also the name is born...... 
(but Beatrice herself died soon thereafter)



  

Modern stellar population synthesis: 
Stellar tracks + stellar spectra + IMF



  

Modern population synthesis spectra 



  

Modern population synthesis to derive
galaxy physical properties 



  

Bruzual & Charlot models: the birth of 
stellar population synthesis and SED fitting for everyone



  

Bruzual & Charlot models: 
predicting galaxy colors as a function

of galaxy mass

Gavazzi & Scodeggio 1996



  

The problem with SED fitting using broad­band colors

The main problem everybody is facing with SED fitting
is the degeneracy of the results:

Degeneracy between age and metallicity

Degeneracy between Star Formation Rate and Internal extinction

Degeneracy between Star Formation time-scale and absolute age



  

Solving the problem using spectroscopic data

Kauffmann et al 2003



  

100,000 galaxy spectra (over 24 square degrees of sky)

Primary goal is to study the large-scale distribution of galaxies

Secondary goal is the study of galaxy evolution

PI: Gigi Guzzo, OA Brera

IASF Team: MarcoS, Bianca, Paolo, Luigi, DarioM, Sascha, 
DarioB, MarcoF

See http://vipers.inaf.it 



  

The VIPERS data quality cannot be comparable
to that of the SDSS

Galaxy CFHTLS 112192732, z=0.639



RESULTS WITH STACKED SPECTRA RESULTS WITH STACKED SPECTRA RESULTS WITH STACKED SPECTRA RESULTS WITH STACKED SPECTRA 

VIPERS Meeting, Bologna Apr. 2012

0.6 < z < 0.7; 10.25 < Log SM < 10.50

387 objects



RESULTS RESULTS RESULTS RESULTS 

VIPERS Meeting, Bologna Apr. 2012

0.7 < z < 0.8; 11.00 < Log SM < 11.25

207 objects



RESULTS: SED FITTING RESULTS: SED FITTING RESULTS: SED FITTING RESULTS: SED FITTING 

VIPERS Meeting, Bologna Apr. 2012

0.6 < z < 0.7; 10.25 < Log SM < 10.50



RESULTS RESULTS RESULTS RESULTS 

VIPERS Meeting, Bologna Apr. 2012



  

Conclusions

Although single VIPERS spectra are too noisy
to allow meaningful SED analysis for each galaxy,
by stacking spectra of similar galaxies we will be able
for the first time ever to study in detail (with spectra)
galaxy evolution “in place”, and not just the fossil record 
available within the Local Universe objects.

Still, we need some more work to understand how
to decide when two galaxies are “similar enough” 
for this kind of exercise.

Hopefully, by the one hundred year anniversary of
galaxies becoming known for what they really are (2024)
we will be able to tell also HOW they get to become what
they really are....
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