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the weak component of the s-process
(80% of Solar Ge){
NEW: increase in [Ge/Fe]

⟨[Ge/Fe]⟩ = −0.91 ± 0.07 (σ = 0.26 dex)
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observed spectrum 
of HD 160617 

from HST/STIS

Roederer & Lawler (2012, ApJ, 750, 76)
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⟨[Ge/Fe]⟩ = −0.91 ± 0.07 (σ = 0.26 dex) ⟨[Se/Fe]⟩ = +0.16 ± 0.09 (σ = 0.26 dex)

⟨[As/Fe]⟩ = +0.28 ± 0.14 (σ = 0.36 dex)

Roederer et al., Astrophys. J., 791, 32 (2014)
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Is this the start of 
r-process 

nucleosynthesis?
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At most, they are extremely 
rare in existing samples.
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a ten-year observing campaign with the MIKE spectrograph at Magellan:
RESULTS FROM
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R ~ 40,000
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see Roederer et al., Astronom. J., 147, 136 (2014)



metal-poor red giant stars
high spectral resolution

high S/N in the blue

84 stars with [Fe/H] < −2.5

R ~ 40,000
S/N > 60 @ 4100 Å

a ten-year observing campaign with the MIKE spectrograph at Magellan:
RESULTS FROM

Strontium and barium are detected in every one of these stars.

(part of)

see Roederer et al., Astronom. J., 147, 136 (2014)
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neutron-capture elements 
have been found in ...
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globular clusters

stellar streams
dwarf galaxies



Neutron-capture elements are rarely, if ever, 
missing from the star-forming environments 

that built up the Milky Way and its neighbors.
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These carbon-enhanced and ridiculously iron-poor stars 
formed from only the metals produced 

by one zero-metallicity star.
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Other heavy elements in these stars indicate the presence of
r-process material.

Roederer et al., Astrophys, J., 784, 158 (2014)



these carbon- or nitrogen-enhanced metal-poor stars
were enriched by products 
of zero-metallicity supernovae only,

IF

             
the presence of these heavy elements

indicates that at least one form 
of heavy-element nucleosynthesis
operated in some of the first stars.

THEN
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