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Stellar ages, star formation histories and metallicities
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:v.. e e e age dependence
; star-forming galaxy
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Stellar ages, star formation histories and metallicities

... ho spectral index is a pure age or metallicity indicator
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Stellar ages, star formation histories and metallicities

rough constraints on (recent) SFH
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no star formation
in past 1-1.5 Gyr
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no [Oll], strong Hé: SF terminated

between 50 Myr and 1.5 Gyr
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moderate [Oll], weak Hé: continuous

SF with no sudden variation
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(at low z) dusty ongoing starbursts?

(or post-starbursts with residual SF)
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strong emission-line starbursts (current

SF > past average) and/or low extinction
[T ' ! ! | ' ' ' I ' ' ' ' '

| | l | | 1 ] ' | 1 1 | ' || | | I 7
] E - - k(e) 3 k+a ]
0 g 14="°F I F
T & &0 1 O F :
\QV& “bg . burSt (Fburst>5o/0) - :l 1 1
S &“\‘ - mERRAAAS - >100 Myr ago : © L !
\8 % 10
- c© . N () i 1
¥ A0 5 - : :
A ' : h ; i H
o 1 = E
- 1 o —20f i
~ . 1
.°< - i 13 ' i
« oS | | = B E
i 1 © .
0 - S , } , =
- - C=) ® <30[0II] -
i ) . * >30[0lI] .
3 | —— .
3 o } 9—40 I e(b) O 24um non det.-
: ' : i} @) ] lo -1 ]
g(sSFR [yr™']) Uv+24um -
no burst = : ]
1 1 1 1 1 1 l 1 1 1 1 l 1 1 1 B —113 —106 —100 —93 7]
-50¢C 1 ! \ ! | ! 1 ! 1 | 1 1 1 1 | 1 N
1 1.5 2 2.5 _5 0 n 10
D (4000 . H6
a ) Gallazzi et al. 2014

Kauffmann et al. 2003

(Poggianti et al. 2009)



Broad stellar population age / specific star formation rate

age estimates from SED modeling - dependence on SPS models and priors
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with sufficient spectral coverage and spectral resolution

can attempt reconstruction of the SFH
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with sufficient spectral coverage and spectral resolution
can attempt reconstruction of the SFH

performance on synthetic galaxies
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with sufficient spectral coverage and spectral resolution
can attempt reconstruction of the SFH
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Gas metallicity

via strong emission line flux ratios

Different calibrations involving
different lines
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Gas metallicity

via strong emission line flux ratios

[0 11]
Different calibrations involving
different lines
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Gas metallicity

via strong emission line flux ratios
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Gas metallicity

via strong emission line flux ratios
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Gas metallicity

via strong emission line flux ratios
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Gas metallicity

via strong emission line flux ratios
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Gas metallicity

via strong emission line flux ratios
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Gas metallicity

via strong emission line flux ratios
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Gas metallicity

via strong emission line flux ratios

0 III]

[0 1] WIS 1]

2.491 L
0.78 -
[0 1) A3727,3729/H8 Tt 11]
{ 0.46'
{
~
& 2
8
=0.19 - ) [P [
1 1 1 I 1 1 1 1 I | (i | I Illll 1 1 1 | I 1 1 [ | 1 1
~0.51+ 4000 4500 o 5500 8000 8
: ] Res
= 3.03 - :
——
0.5414 2.08 - S =
~
& 2
-0.121
= S 1121
= 4
Bl 017, (O] AS007/Hg
TNIT) A8S8avia
-1.45-
— -0.79 -2-48] |

AL T INVANIITR)]

AL T TUG\NIITT



[0 IN] ASO07/HB

Gas metallicity
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Gas metallicity

BUT...

- double valued

- secondary/strong
dependence on
’ lonization parameter
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dust extinction from Lir/Luv
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AGN

SED modeling can be used to estimate AGN flux contribution

(at the same time constraining the AGN contamination to the SFR estimate)
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AGN

2-color selection at NIR/mid-IR wavelengths has also been used for AGN selection
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AGN fills in the dip between stellar emission and dust emission



AGN

2-color selection at NIR/mid-IR wavelengths has also been used for AGN selection
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2-color selection at NIR/mid-IR wavelengths has also been used for AGN selection
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AGN

2-color selection at NIR/mid-IR wavelengths has also been used for AGN selection
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AGN

2-color selection at NIR/mid-IR wavelengths has also been used for AGN selection

power-law locus
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2-color selection at NIR/mid-IR wavelengths has also been used for AGN selection
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AGN identification by line intensity ratios:

BPT (Baldwin, Philips & Terlevich, 1981) diagram(s)

specific line combinations sensitive to
ionization level of the gas, hardness (~mean
photon energy) of radiation field, ...
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X-ray and mm-radio wavelengths critical
for probing SF, AGN and gas!
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Furthermore ... Mass- and light-weighted ages
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Gas metallicity

BUT...

- double valued

- secondary/strong
dependence on
ionization parameter
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