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Chemical Evolution:
Measurements in the Galaxy and Beyond

● Measuring abundances in
– Stars

– Galaxies (integrated light spectroscopy)

– HII regions

– DLAs
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Schörck et al. 2009, A&A, 507, 817

Metallicity distribution function
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Kirby et al. 2010, ApJS, 191, 352

Medium-resolution spectroscopy
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“classic” reference: Mateo 1998 ARA&A 36 435
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Segue 2
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Mass-metallicity relation (in stars)
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Pre-Enriched Model:

Closed/Leaky Box (“ Pristine” ) Model:

“ Extra Gas”  or “ Infall”  Model:

Applying GCE models to data
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Venn et al. 2004, AJ, 128, 1177   (360+ citations)

Galactic archaeology in dwarf galaxy
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Numerical models for dwarf galaxies

Maoz et al. 2010, ApJ, 722, 1879
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When is a galaxy not a galaxy?
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Lick Indices

Whole galaxies: Integrated light spectroscopy
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Mass-metallicity relation (still in stars)

Gallazzi et al. 2014, ApJ, 788, 1
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Conroy et al. 2014, ApJ, 780, 33

Full spectrum synthesis + fitting
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21Kewley & Dopita 2002, ApJS, 142, 35   (~500 citations)

Emission lines in HII regions
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Mass-metallicity relation (in gas)

Tremonti et al. 2004, ApJ, 613, 898   (1300+ citations)



  

23Bresolin, Kennicutt, & Ryan-Weber 2012, ApJ, 750, 122

HII region abundance gradients in disks
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25Lu et al. 1996, ApJS, 107, 475    (~400 citations)

Abundances in DLAs



  

26C
oo

ke
, P

et
ti

ni
, &

 M
ur

ph
y 

20
12

, M
N

R
A

S
, 4

25
, 3

27



  

27L
u 

et
 a

l. 
19

96
, A

pJ
S

, 1
07

, 4
75



  

28

Pop III nucleosynthesis and DLAs

Pop III Pop II

Cooke, Pettini, & Murphy 2012, MNRAS, 425, 327
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Stellar isotopes

Roederer et al. 2008, ApJ, 675, 723
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Stellar isotopes
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