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The evolution of galaxies
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Models of galaxy spectral energy distributions

Build a library of model spectra to best reproduce the observations
Ingredients:

star formation and chemical enrichment histories

emission by the stars
emission by the gas

effect of the dust

use models as priors to interpret the observations
(e.g. BEAGLE)
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CANDELS sample

« CANDELS observations
* 17 photometric bands sampling the rest-frame UV to NIR

* GOODS-South and GOODS-North

e 0.2<z<2.1

» H<26 and stellar mass log(M/Mo0)>9

Guo et al. 2013

* We select 6183 galaxies

* 861 are quiescent galaxies

Docllnau;an

GOODS-ACS
GOODS-IRAC

HAWK.I Ks
VIMOS

GOODS-South
Guo et al. 2013

Right ascension

Pacifici, Kassin et al.
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Fitting procedure - photometry

lookback time/Gyr
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fit the SED, using our library of
physically motivated models

extract the best-estimate star
formation history by averaging all the
model SFHs weighted by their
likelithoods

extract the best-estimate metal
enrichment history by averaging all

the model histories weighted by their
likelthoods

Pacifici, Kassin et al.
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The star formation histories of galaxies
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The star formation histories of galaxies

form and quench fast

form fast, quench
slowly

form slowly,
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lookback time / Gyr
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Application to different datasets

* DEEP 2 photometry and spectroscopy at z~|

* 3D-HST photometry and grism spectroscopy
 GALEX + SDSS + WISE photometry at z~0
 CANDELS photometry at 0.2<z<2.|

* LEGA-C spectroscopy +
UltraVISTA/CANDELS photometry



LEGA-C - spectroscopy

 VLT/VIMOS, in COSMOS field

* 0.6<z<1.0

e targets selected from the UltraVISTA catalog in K band

o In total ~3000 galaxies, ~900 so far van derWel et vl

(oll) Hel H6  H5 HS Hy HE  [Om)[Om)

% B e ——
e

380 400 420 440 460 480 500 520
Rest-frame wavelength (nm)



LEGA-C

Py

Il'lll]llllY IIIY]III‘IIIII'IITI]’I IIIYIII'I'IIII]IY lllllYITIIllll

Luminosity Density (AL, / 10° L)

ID: 208573 ; 2z=0.702 ; M

Hatar

=2 5x101"M,; SFR=3.6M,/yr

3

lllllllllllllllllll lllllllllllllll lllllllllllllllllllll lllllllllllllllll lllllllllll

ID: 211409 ; 2z=0.714 .| M

Tatar

=1.3x10""M,; SFR=5.9M,/yr n

1]
-
>

1 M\/\, | 1 1 1 1 | 1 1 L 1 | 1 1

ID: 210210 ; z=0.654 ; M, =2.4x10"M,; SFR=3.2M,/yr n

I
@
<

ID: 133163 ; 2=0697 ; M, =3 7x10"'M_; SFR=0.6M,/yr a

Il
w
>

1 | L l 1 1 1 1 l 1 L 1 1 l 1 A

ID: 135418 ; z=0.740 ; M__=1.1x10"M,; SFR=18M,/yr

=
|

N

©

llllllllllllll T

L

WAV

1 l 1 1 1 1 I 1 1 L 1 l 1 L

4000 4500 5000
Restframe Wavelength (A)

van der Wel et al. 2016
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Fitting procedure - photometry+spectroscopy
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Fitting procedure - photometry+spectroscopy
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Fitting procedure - photometry+spectroscopy
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Fitting procedure - photometry+spectroscopy
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Conclusions

We measure the median SFHs of galaxies in bins of mass and redshift.
High-mass galaxies evolve faster than low-mass galaxies (downsizing).

At high redshift, only “fast” quenching can produce quiescent galaxies.

At low redshift:
e Jow-mass galaxies quench fast (environmental quenching);

e high-mass galaxies quench slowly (consumption of residual gas).

Include the constraints from high-SN spectra.

Julianne Dalcanton: “In Romeo and Juliet, it is not just ‘boy and girl meet,
barents don’t approve, boy and girl die’. There is much more than that.”
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