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Fig. 1 - A Mollweide projection of the positions of stars in Hypatia in RA (horizontal from 0-24h) and Dec 
(vertical from [-90◦ , 90◦ ]), where stars that lie in the same bin, or beam area equal to 3◦ , are grouped 
together. Overlayed on this map is the position of the Ecliptic plane for orientation. The stars in Hypatia are 
relatively uniform in RA and Dec since they all have a radial distance less than 150 pc and are, therefore, in 
the Galactic disk.

Turnbull & Tarter (2003) used the Hipparcos Catalogue along with data on 
age, variability, metallicity, Galactic kinematics, multiplicity and known giant 
planets to compile the Catalog of Potentially Habitable Stellar Systems (or 
HabCat). Their catalog includes stars whose physical characteristics are 
consistent with the existence of terrestrial planets in a stable habitable zone 
throughout the last 3 billion years. HabCat lists some 17,000 siingle main 
sequence stars of late F, G, K, and M-types. 
We apply the Hypatia Catalog (Hinkel, Timmes & Turnbull, 2012) to locate 
“habitability windows” on the sky, specifically (20.6h, -4.8◦ ) and (22.6h, 
-48.5◦ ), that exhibit enhanced abundances of bio-essential elements and 
which may be of use in targeted or beamed searches.

Fig. 2 - RA/Dec or the bio-essential element C/Fe (left), where the hotspots for carbon are shown in yellow 
(right). To the left is an RA/Dec map depicting the brightest 5 hotspots for all 6 bio-essential elements, as 
denoted by the legend on the right. 
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Modeling	  Galac-c	  Chemical	  Evolu-on	  

Fig.	  1	  -‐	  In	  this	  Enzo	  cosmological	  simula5on	  of	  a	  disk	  galaxy	  we	  see	  stars	  forming	  from	  dense	  cold	  clouds	  in	  the	  inner	  
most	  regions	  of	  the	  disk.	  	  As	  stars	  die	  their	  metals	  are	  released	  to	  enrich	  the	  interstellar	  medium	  and	  provide	  a	  new	  
environment	  for	  the	  next	  genera5on	  of	  stars.	  	  	  

The	  amount	  of	  observa0onal	  data	  available	  on	  the	  chemical	  enrichment	  history	  of	  
our	  Milky	  Way	  is	  enormous	  and	  growing	  rapidly	  due	  to	  large	  survey	  ini0a0ves	  such	  
as	  the	  Sloan	  Digital	  Sky	  Survey:	  Sloan	  Extension	  for	  Galac0c	  Understanding	  and	  
Explora0on	  (SDSS/SEGUE).	  	  Understanding	  and	  interpre0ng	  these	  data	  requires	  a	  
bridge	  between	  theore0cal	  models	  and	  observa0ons.	  	  

Carolyn	  Peruta,	  a	  graduate	  student	  in	  the	  Department	  of	  Physics	  and	  Astronomy	  at	  
Michigan	  State	  University,	  and	  her	  advisor	  Brian	  O’Shea	  have	  developed	  a	  detailed	  
model	  tracing	  chemical	  enrichment	  through	  the	  birth	  and	  death	  of	  stars.	  	  Within	  
Enzo	  cosmological	  simula0ons,	  these	  models	  will	  determine	  if	  significant	  abundance	  
trends	  can	  allow	  one	  to	  dis0nguish	  between	  galaxy	  merger	  histories	  or	  varied	  ini0al	  
stellar	  mass	  distribu0ons	  as	  a	  func0on	  of	  metallicity	  and	  redshiQ.	  	  	  	  
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Fig.	  2	  -‐	  Currently,	  the	  chemical	  yields	  necessary	  to	  build	  a	  self-‐consistent	  
model	  are	  sparse	  but	  growing.	  	  	  Subtle	  differences	  in	  included	  physics	  and	  
theore5cal	  assump5ons	  can	  lead	  to	  large	  discrepancies	  in	  yield	  
calcula5ons.	  	  Filling	  in	  the	  gaps	  in	  a	  key	  goal	  of	  JINA	  researchers	  and	  
colleagues.	  	  	  

Fig.3	  -‐	  Results	  from	  single	  star	  popula5ons	  
already	  show	  interes5ng	  differences	  
between	  observa5onally	  determined	  ini5al	  
stellar	  mass	  distribu5ons.	  	  Here	  we	  track	  
the	  ejec5on	  of	  carbon	  from	  stars	  formed	  at	  
the	  same	  5me	  but	  with	  four	  different	  ini5al	  
mass	  func5ons	  along	  the	  en5re	  history	  of	  
the	  stellar	  popula5on.	  	  	  


