Chemical Evolution:
Measurements 1n the Galaxy and Beyond

e Measuring abundances in

— Stars

— Galaxies (integrated light spectroscopy)

— Hil regions
- DLASs
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Metallicity distribution function
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Medium-resolution spectroscopy
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Table 1
Basic Information
(1) 2) (3) (4) (3) (6)
Galaxy Other Names R.A. Decl.
12000 12000
The MW sub-group (in order of distance from the MW)

The Galaxy The MW G S(B)bc 17045™4050 —204p0™m28°
Canis Major G 7777 070 12m35:0 —27d40m )5
Sagittarius dSph G dSph 18155M G55 —30032m43s
Segue (1) G dSph 10807mO450 +16404m558
Ursa Major 11 G dSph 08h51M3(50 +63d07m48s
Bootes I G dSph 13h58mOED +12051mp0e
Segue II G dSph 02019m &0 +20810m 3]s
Willman 1 SDSS J1049+5103 G dSph 10h49m2 150 +51903m008
Coma Berenices G dSph 12026M5050 +23d54m] 55
Bootes I11 G dSph? [3h57m 1250 +26448m 008
LMC Nubecula Major G Irr 05h23m34:5 —69045m 275
SMC Nubecula Minor G dlrr 00h52m44:8 —72449m435

NGC 292
Bootes (I) G dSph 14800m060 +14930m008
Draco UGC 10822 G dSph 17h20m 1254 +57454m 558

DDO 208
Ursa Minor UGC 9749 G dSph 15h00m Qs 5 +67913m213

DDO 199
Sculptor G dSph 01800m0%:4 —33d4m33s
Sextans (I) G dSph 10"13™030 —01436™m53¢
Ursa Major (I) G dSph 10P34m52°8 +51955m 128
Carina G dSph 06P41m36°77 —50%57m 58
Hercules G dSph 16°31m0250 +12947M30°
Fornax G dSph 02"30m5053 —34926™57°
Leo IV G dSph 11P32m5T0 —00932m00°
Canes Venatici 11 SDSS J1257+3419 G dSph 12"57m10°0 +34919m15°
Leo V G dSph 11831m0936 +02913m12°
Pisces II G dSph 220583150 +05457™09°
Canes Venatici (I) G dSph 13728™035 +33933m21°
Leo Il Leo B G dSph 11013m28:8 +22400™m06°

UGC 6253

DDO 93
Leol UGC 5470 G/L dSph 10"08™28 | +12918m323¢

DDO 74

Regulus Dwarf




Segue 2
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Mass-metallicity relation

([Fe/H])

-1.0

-1.5

(in stars)

L

\N—
1

N
PRI TR ST T

SDSS spectroscopic i
stellar metallicities_|
(Gallazzi et al. 2005) _

1 L1 11 1 I

SN
N 0.0
0 n
2 -
i l LI I LI | I 1 I T I ] I l 1 I
- 4 MW dSph T
[ A M31dSph ,*’:
mLGdl s
N B * e T
R 3 -l
- 2 2 7 N
B B " ol
e
a o d
: P + ]
i 1 # 1
¥ ee - ¥ ]
a § i
- - g DEIMOS spectroscopic -
i - + stellar metallicities 7
I A ,; 11 I L1 1 1 I 11 1 1 I 1 1 1 1 I L1 1 1 I 11 1 d
3 4 5 6 7 8
log (M./My)

Kirby et al. 2013, ApJ, 779, 102

_ __ I
10 11 12




Applying GCE models to data

dN (Fe/H] [QtFe/H]
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Galactic archaeology 1n dwart galaxy
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Numerical models for dwart galaxies
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Figure 1. Type Ia SN DTD, as measured by Maoz et al. (2010). The data
come from a variety of star formation environments, given in the figure legend.

Equation (9) gives the expression for this function. Compare this figure to Maoz
et al.’s Figure 2.

Maoz et al. 2010, ApJ, 722, 1879
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When 1s a galaxy not a galaxy‘?
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Mass-metallicity relation (still in stars
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flux

Full spectrum synthesis + fitting
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SDSS Early-Type Galaxies
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Emission lines in HII regions
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Mass—metalhmty relatlon (m gas)
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HII region abundance gradients in disks
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Pop III nucleosynthesis and DLAS
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Stellar 1sotopes
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