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Set of observations (evidence)            !

Characterize the posterior probability of       , ie. its probability given  	  �M �O

p( �M)
prior!

likelihood!

marg. likeli.!

Any model quantity(ies) PDF then obtained from  !
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p( �O| �M) = L( �M | �O)
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p(xi) =

�
δ(x �M − xi) p( �M | �O) d �M

Bayesian Inference	  



�M ≡ (Mini, τ, Z or [Fe/H]) −→ (Mini, τ, Z, Y )DY = ∆Y /∆Z

Minimalist parameter space appropriate when using individual frequencies	  

When using global seismic parameters from scaling relations	  

νmax = νmax,⊙
g/g⊙�

Teff/Teff,⊙
∆ν = ∆ν⊙

�
ρ̄

ρ̄⊙

Pipeline ∆ν⊙ (µHz) νmax,⊙ (µHz)
A2Z 135.20± 3.14 3097.9± 0.1
CAN 134.88± 0.04 3120.0± 5
COR 133.72± 0.02 3104.0± 2
OCT 135.045± 0.013 3139.0± 5
SYD 135.10± 0.10 3090.0± 30

−→ �M ≡ (M, τ, Z, Y, νmax,⊙,∆ν⊙)

p( �M) = IMF× SFR×AMR× F1(Y, Z)× F2(νmax,⊙)× F3(∆ν⊙)
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SAGA Ages	  



“Empirical”	  MLR	  differ	  by	  	  
>	  order	  magnitude	  

Meszaros	  et	  al.	  2009	  

Mass Loss	  



Mass Loss	  
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KIC2444348	  from	  APOKASC	  Catalog	  (Pinsonneault	  et	  al	  2014)	  

Full PDFs	  
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Beyond  & max	  

Period	  spacing	  may	  provide	  further	  mass	  discriminaQon	  –	  to	  be	  explored	  
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Spectroscopic	  data	  from	  APOKASC	  Catalog	  (Pinsonneault	  et	  al	  2014)	  

Full PDFs	  
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Not Perfect but a Giant Step Forward	  
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Good Spectr/Phot Data	  

Spectroscopic	  data	  from	  APOKASC	  Catalog	  (Pinsonneault	  et	  al	  2014)	  
No	  evoluQonary	  state	  assumed	  
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[Fe/H]= 0.1 dex
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Good Spectr/Photom. Data	  

Spectroscopic	  data	  from	  APOKASC	  Catalog	  (Pinsonneault	  et	  al	  2014)	  
No	  evoluQonary	  state	  assumed	  
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Don’t Forget about Dwarfs	  
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Helium as a Source of Syst. Uncertainty	  



Uncertainty	  in	  helium	  does	  not	  seem	  a	  big	  problem	  (…	  not	  talking	  about	  clusters)	  
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Obvious	  conclusions	  
	  

	  seismology	  has	  opened	  the	  door	  for	  ages	  of	  giants	  
	  

	  best	  way	  for	  dwarfs	  as	  well	  
	  

	  much	  more	  info	  in	  full	  pdf	  than	  just	  a	  mean/median/mode	  &	  conf.	  interv.	  
	  
Not	  so	  obvious	  
	  

	  how	  to	  deal	  with	  mass	  loss	  for	  clump/low	  mass	  evolved	  RGBs	  
	  

	  how	  to	  make	  use	  of	  full	  age	  pdf	  in	  galacQc	  studies	  
	  

	  using	  period	  spacing	  as	  further	  discriminant	  for	  mass	  

Conclusions	  


