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Abundance Clues and Constraints

e New observations (HST & Keck) of n-capture elements
in low-metallicity Galactic halo stars providing clues
and constraints on:

1. Synthesis mechanisms for heavy elements early in
the history of the Galaxy

|dentities of earliest stellar generations, the
progenitors of the halo stars

Suggestions on sites, particularly site or sites for the
r-process

Galactic chemical evolution
Ages of the stars and the Galaxy chronometers

Periodic Table




2MASS View of the Milky Way

Galactic Halo Stars

* Metal-poor Halo Stars are fossils” of the Early Universe
 These Stars are Relatives of the First Stars in the Universe
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New Atomic Data to Improve
Elemental Abundance Values
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Focus On Rare Earth Elements
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Rare Earth Abundances in Five
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CS 22892-052 Abundances

(with new atomic and stellar data)
31 N-Capture Elements Detected mp The Old King
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Observational Summa
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Same abundance pattern at the upper end and ? at the lower end.




New Abundance Detections in
BD +17 3248
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New Abundance Detections of Cd |,
Lu |l and Os I |n BD +17 3248
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Cadmium: Good in Stars, Bad in
People!

e Heavy Metal: It is not as pervasive as
lead. But a study is underway to establish
safe levels of cadmiurm.

e McDonald’s recently recalled 12 million
Shrek-themed glasses because of
concern about the level of cadmium
contained in the enamel.

Time Magazine — July 12, 2010




Abundance Comparisons
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Abundances in BD+17 3248: Meet
the New King!
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Origin of the Lighter n-Capture
Elements: Work in Progress
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Conclusions

e Three new n-capture species (Cd |, Lu Il and Os
Il) detected in r-process rich star BD+17 3248
with HST

e Combined with other observations from Keck:
new abundances for Mo I, Ru |, Rh | - brings to
32 n-capture element detections

most in any metal-poor star so far

e Lighter n-capture element abundances do not fit
the scaled SS r-process curve
places constraints on sources and/or sites for
these elements

e New improved abundances providing clues

about early Galactic nucleosynthesis and stellar
populations




