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Periodic Table 



Galactic Halo Stars 

back 

•  Metal-poor Halo Stars are ``fossils’’ of the Early Universe 
•  These Stars are Relatives of the First Stars in the Universe 



Concentrating on the Rare-Earth Elements 



New experimental 
atomic physics 
data: 
 Nd done (Den  
Hartog et al. 2003) 
 Ho done (Lawler 
et al. 2004) 
 Pt done (Den  
Hartog et al. 2005) 
 Sm done (Lawler 
et al. 2006) 
 Gd done  
(Den Hartog et al 
2006)  
 Hf done (Lawler et. 
 al. 2007) 
Er done (Lawler et  
al. 2008) 
Ce, Pr  done (Lawler 
et al. 2009, Sneden 
et al. 2009)  

Working our 
way through 
the periodic  
Table! 

Comparisons 
of SS meteoritic 
& photospheric 
values of the 
REE 



Sneden et al. (2009) 

Comparisons 
of new REE 
abundances  
with SS  
r-only  
predictions All 

normalized  
to Eu 

Very 
little 
scatter 



Log ε(A) = Log10(NA/NH)  + 12 

Germanium 

Platinum 

(with new atomic and stellar data) 

57 elements 
observed. 
More than any 
star except 
the Sun. 

(64 HST Orbits) 

31 N-Capture Elements Detected  The Old King 



6 r-process rich stars 
Same abundance pattern at the upper end and ? at the lower end. 

CS 22892-052 

HD 115444 

BD +17 3248 

CS 31082-001 

HD 221170 

HE 1523-0901 

Sneden, JC 
 & Gallino 
   (2008) 



UV: HST STIS 

Roederer et al. 
(2010) 



First detections of these n-cap species in metal-poor stars 

Roederer  
et al. (2010) 



Time Magazine – July 12, 2010 



r-process rich 

r-process poor 

Roederer et al. (2010) 

Note general 
fall off 



32 n-capture elements detected in BD +17 3248       Most in any metal-poor  
halo star to date! 



See Roederer et al. (2010a) and NIC Poster 




