The Evolution of C/O in
Low Metallicity Galaxies
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I. PREVIOUS
C/O
STUDIES
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Garnett et al. 1995
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II. C/O
BEST
METHOD

I

SIMULTANEOUS [O II1]

OBSERVATIONS OF
C+*2AND O*2 1IN
THE UV:
AVOID
COMPLICATIONS
FROM COMBINING
UV AND OPTICAL
DATASETS
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1II. SAMPLE
SELECTION

BRriGHT, COMPACT, NEARBY DWARF SAMPLE

Target R.A. Dec. Mp log L log M, logSFR logsSFR ABFUV 12+log(O/H) tezp

J141454
J082555
J104457
J120122
J085103
J124159
J115441
J122622
J122436
J124827
J025426
J095137

(J2000)

14:14:54.14
08:25:55.52
10:44:57.79
12:01:22.31
08:51:03.64
12:41:59.34
11:54:41.22
12:26:22.71
12:24:36.71
12:48:27.79
02:54:26.12
09:51:37.47

(J2000)

-02:08:22.90
+35:32:31.9
+03:53:13.1
+02:11:08.3
+84:16:13.8
-03:40:02.4
+46:36:36.2
-01:15:12.2
+37:24:36.5
+48:23:03.3
-00:41:22.
+48:39:41.2

(mag)

-13.4
-12.6
-15.9
-12.4
-9.6
-14.5
-13.8
-12.4
-18.0

-16.4
-14.8

(Lo)

7.57
7.21
8.56
7.16
6.03
7.97
7.71
7.15
9.41
8.77
8.13

RN £

Mo)

6.61
6.04
6.80
6.09
6.08
6.59
6.14
7.21
7.86
7.47
7.65
9.34

2. Parker

(M@ /yr)

-1.91
-1.98
-0.82
-1.97
-2.30
-1.40
-2.02
-1.10
-0.06
-0.49
-0.67
0.49
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SRS RS o 32!
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(yr=1)

-8.58
-8.11
-7.82
-8.14
-8.46
-8.05
-8.22
-8.37
-8.01
-8.05
-8.40
-8.93

(mag)

19.32
18.80
18.28
18.64
17.01
19.44
17.98
17.67
18.41
19.44
18.54
19.10

(dex)

7.28
7.42
7.44
7.50
7.66
7.74
7.75
7.7
7.78
7.80
8.06
8.20

(s)

4746
2180
2066
2056
2154
1847
2229
1944
2136
2044
2048
2168




IV. OBSERVATIONS

OIlI] AA
[SiIl[] AA

HST COS G140L
grating allows
OIII] and CIII] to
be observed
simultaneously for
nearby targets
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V. C/OvsO/H
ABUNDANCE
DETERMINATIONS

7=0.05 Z
T 7=0.1Z¢
O/H - 30 [OIII] A4363 cf 7=0.2 Z
- significant differences =) 7=0.4 Zo
from OIII] A1666 < 2=0.7 Zo
5 Z=1¢
UV - OIII] A1666 & CIII] 5
AA1907,1909 E
CIV detections imply

30 —-25 —20 —15 —1.0
Log U

ICF 1s important
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VI. C/O
ABUNDANCES:
NEARBY HII
REGIONS

i. UV C/O ABUNDANCE
RELATIONSHIP IS MORE
SCATTERED THAN FOUND
PREVIOUSLY:

1. FLAT + SCATTER
2. INCREASING + OUTLIERS

RLs: Esteban+ 2002
Peimbert+ 2005
Garcia-Rojas & Estaban 2007
Lépez-Sanchez+ 2007
Esteban+ 2009

Esteban+ 2014

CELs: Dufour+ 1982
Garnett+ 1995
Kurt+ 1999

. ® This work
e HII region UV CELs

= HII region RLs

_Garn’éﬁ+
1995

-1.5

Berg et al. 2016 12+1og(0/H)
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VI. C/O
ABUNDANCES:
NEARBY HII
REGIONS

ii. C/N RELATIONSHIP FLAT
WITH LARGE SCATTER:
1. N/O IS BIMODAL

2. C/O MAY FOLLOW SIMILAR
PATTERN

e This work ' =
" e HII region UV CELs
- = HII region RLs

Berg et al. 2016 12+1og(0/H)
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VII. C/O
ABUNDANCES:
FROM STARS
AND DIAS

Disk Stars: Gustafsson+ 1999
Halo Stars: Akerman+2004
Fabbian+ 2009

DLAs: Cooke+ 2011

® This work

@ HII region UV CELs
m HII region RLs

<& DLAs

A Halo stars

X Disk stars

-1.5

Berg et al. 2016
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VIII.C/O
ABUNDANCES:
CHEMICAL
EVOLUTION
MODELS

MCGG = Modlla+ 2015
CP = Carigi & Peimbert 2011
HEK = Henry+ 2000

@® This work

< DLAs
A Halo stars
X Disk stars

-1.5

MCGG Model

® HII region UV CELs —— CP Model
m HII region RLs -

— - HEK Model

Berg et al. 2016
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VIII.C/O
ABUNDANCES:
CHEMICAL
EVOLUTION
MODELS

MCGG = Modlla+ 2015
CP = Carigi & Peimbert 2011
HEK = Henry+ 2000

® This work

HII region RLs -
DLAs

A Halo stars

X Disk stars

-1.5

MCGG Model

® HII region UV CELs —— CP Model
— - HEK Model

Berg et al. 2016
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IX. C/O
ABUNDANCES:
FROM HIGH
REDSHIFT
GALAXIES

SL2S IS EXTREMELY HIGH
IONIZATION AND
EXCITATION AND ALLOWS
A DIRECT METALLICITY
MEASUREMENT
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Berg et al. 2016, in prep.
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IX. C/O
ABUNDANCES:
FROM HIGH
REDSHIFT
GALAXIES

Shapley+ 2003
Erb+ 2010
Christensen+ 2012
James+ 2014
Stark+ 2014
Bayliss+ 2014
Berg+ 2016, in prep

. ® This work
e HII region UV CELs

A 7z~2—3 Gals

12+1og(0/H)
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X. SELECTING TARGETS FOR
FUTURE UV C/O DETECTIONS

- @ Observed detection%s
I~ ¥%¢ Predicted detectior@s
| % Predicted nondetections
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@ Berg et al. 2016
@ Literature
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-25 -1.5 -1 -0.5
Bergetal. 2016  log([N II] A6583/Ha) EW([OIII] A5007) (&)
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