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At Gyr ages, ~1.3 RJ is the largest radius of a standard cooling model

Fortney et al. (2007)



Explaining Large Radii

An area of 
active research!



Guillot (2008)

Assuming 0.5% of stellar flux heats the interior ...

The planet heavy mass can be inferred



Miller & Fortney (2011), submitted, arXiv:1105.0024

There is an emerging subpopulation of planets with no radius anomaly!

Teq ~ 1000K



Miller & Fortney (2011), submitted, 
arXiv:1105.0024

A strong correlation between the star and planet abundances

See also, 
Guillot et al. 
(2006,2008)

N = 14+2



Miller & Fortney (2011), submitted, arXiv:1105.0024

[Fe/H]<0.0
0.0≤[Fe/H]<0.2
0.2≤[Fe/H]<0.4

Even massive planets appear to be enriched!



Conclusions
● Giant planets, as a class, are enriched in heavy elements

●  Enriched compared to their parent stars
●  Enrichment is a strong inverse function of mass, but with an 

apparent “floor” at high mass

● Massive planets and low-mass brown dwarfs should have structural 
and atmospheric abundance differences 

● The population of low-irradiation planets is expanding rapidly, 
which will confirm or refute this relation

● The heavy element mass of an 
inflated planet could be estimated 
only from the planet’s mass and 
stellar metallicity

● With that in hand, its 
additional interior power could 
be constrained

● Radius inflation mechanism can 
be studied vs. orbital 
separation and planet mass

Batygin et al. (2011)

See the paper: arXiv:1105.0024

Thanks for listening!


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8

