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I. WHY C? 

Stellar Isochrones!
CO Molecules!

Interstellar Dust!
Starburst Clock



I. PREVIOUS 
C/O 
STUDIES 

Garnett et al. 1995

Understood 
increasing trend 
as secondary C 

production



II.  C/O 
BEST  

METHOD

SIMULTANEOUS 
OBSERVATIONS OF 

C+2 AND O+2 IN 
THE UV:!
AVOID 

COMPLICATIONS 
FROM COMBINING 
UV AND OPTICAL 

DATASETS 



III. SAMPLE 
SELECTION

1. 12+log(O/H) ≤ 8.2 !
2. z < 0.26!
3.  D25 < 5”!
4. E(B-V) < 0.1!
5. mFUV < 19.5 !
6. EW(5007) > 50!
7. F(OIII]) S/N > 5 



III. SAMPLE 
SELECTION



IV. OBSERVATIONS

Berg et al. 2016

HST COS G140L 
grating allows 

OIII] and CIII] to 
be observed 

simultaneously for 
nearby targets 



V.  C/O VS O/H 
ABUNDANCE 

DETERMINATIONS
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O/H - 3σ  [OIII] λ4363 !
- significant differences 

from OIII] λ1666!

UV - OIII] λ1666 & CIII] 
λλ1907,1909!

!

CIV detections imply 
ICF is important



i. UV C/O ABUNDANCE 
RELATIONSHIP IS MORE 

SCATTERED THAN FOUND 
PREVIOUSLY:!

1. FLAT + SCATTER!
2. INCREASING + OUTLIERS

Berg et al. 2016

VI. C/O 
ABUNDANCES: 

NEARBY HII 
REGIONS 

RLs: Esteban+ 2002!
Peimbert+ 2005!

García-Rojas & Estaban 2007!
López-Sánchez+ 2007!

Esteban+ 2009!
Esteban+ 2014!

!
CELs: Dufour+ 1982!

Garnett+ 1995!
Kurt+ 1999 !

Garnett+ !
1995

No !
Trend
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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
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VII. C/O 
ABUNDANCES: 

FROM STARS 
AND DLAS  

Disk Stars:  Gustafsson+ 1999!
Halo Stars: Akerman+2004!

Fabbian+ 2009!
!

DLAs: Cooke+ 2011!
!



Berg et al. 2016

MCGG =  Mólla+ 2015!
CP = Carigi & Peimbert 2011!

HEK = Henry+ 2000

VIII. C/O 
ABUNDANCES: 

CHEMICAL 
EVOLUTION 

MODELS  
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MCGG =  Mólla+ 2015!
CP = Carigi & Peimbert 2011!

HEK = Henry+ 2000

VIII. C/O 
ABUNDANCES: 

CHEMICAL 
EVOLUTION 

MODELS  

1. Pop III!
       Stars

2.     Pop II!
       Stars

3.  Pop I MSs!
+!

Pop II LIMS



Berg et al. 2016, in prep.

 SL2S IS EXTREMELY HIGH 
IONIZATION AND 

EXCITATION AND ALLOWS 
A DIRECT METALLICITY 

MEASUREMENT 

IX. C/O 
ABUNDANCES: 

FROM HIGH 
REDSHIFT 
GALAXIES 



IX. C/O 
ABUNDANCES: 

FROM HIGH 
REDSHIFT 
GALAXIES 

Shapley+ 2003!
Erb+ 2010!

Christensen+ 2012!
James+ 2014!
Stark+ 2014!

Bayliss+ 2014!
Berg+ 2016, in prep !



X.  SELECTING TARGETS FOR 
FUTURE UV C/O DETECTIONS 

Berg et al. 2016
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