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One approach:. Galactic “archaeology’
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Studying the First Stars

Grief et al. (2008)
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The metal-poor DLA survey

22 DLAswith | i
[Fe/H]< -2 :
C,N,O abundances ? 10 - - /
in the metal-poor ] 11007 7717
ruegime -3.5 -3.0 [Fe/H] —-2.5 -2.0

Cooke et al. 2011, 12



22 DLAs with
[Fe/H]< -2

C,N,O abundances
in the metal-poor
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Cooke et al. 2011, 12




[0/Fe]

The “Oxygen Problem”

OH UV

( Suffers large 3D
L (+ not-LTE?) effects
! I

O 1 777nm triplet

Suffers 3D +

|

non-LTE effectsI
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OH IR Suffers large 3D
(+ not-LTE?) effects

[01] 6300 A Small 3D corrections,
weak at low Z




[O/Fe] = stellar IMF
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The O/Fe ratio at low metallicity

O Nissen et al. (2002) A&A, 390, 235
A Garcia-Perez et al. (2006) A&A, 451, 621

O Cayrel et al. (2004) A&A, 416, 1117
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The O/Fe ratio at low metallicity

For [Fe/H] < -2,

halo stars and DLAs
are indistinguishable
in [O/Fe] when stellar
[O/H] is measured
from [O I] A6300 line.
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The O/Fe ratio at low metallicity

1.0
DLAs exhibit surprisingly little dispersion

[O/Fe] in DLAs agree well with that from & 0.5
™~
stars in the halo of our Galaxy. 52
DLAs are helping to resolve this much HC
debated trend below [Fe/H] <-1.0 -
. 1.0
Two main results:
1) [<O/Fe>] ~ +0.35 — 0.5
2) Tentative evidence for a S
slight increase in [O/Fe] 0.0 é
when [Fe/H] < -3.0 S T




CEMP STARS
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CEMP STARS
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Nucleosynthesis of Nitrogen

N and O Abundances in H Il regions and DLAs
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J1419+0829, z= 3.050, Fe/H = 1/200 solar



J1419+0829, z= 3.050, Fe/H = 1/200 solar
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J1419+0829, z= 3.050, Fe/H = 1/200 solar
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log (D I/H I)

log (D I/H 1)

Spectral analysis tailored specifically to
the determination of D/H and its error
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(100, 0h?(BBN) = 2.23 £ 0.09 |

(Random + Systematic Error)
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(100 Q4 0h?(CMB) = 2.22
Keisler et al. 2011
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Oldest stars




Oldest stars

Metal-poor DLAs
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Oldest stars

Metal-poor DLAs
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Dec (deg)

8 SDSS QSOs with z > 2,r <18
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~ 1000 SDSS QSOs with z > 2,7 < 21
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Heres an example:

z. =2.6, log N(H ])/cm 2=20.1
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Heres an example:
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Full Chemical Fingerprints
in MW Stars with [Fe/H] < -5
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Full Chemical Fingerprints
in MW Stars with [Fe/H] < -5
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