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Next Steps
Further improvements planned include incorporating:
•Self-consistent models using MESA (Paxton et al. 2011) that 
incorporate GEC heating into structure calculations.
•Auroral precipitation and its effect on conductivity
•GEC model interactions with other heating mechanisms, 
including Ohmic (Batygin et al. 2011) and tidal heating.
•Observational tests

Figure 6: Maximum power 
available for planetary heating 
from a solar-like wind 
interacting with a 10G 
planetary field. Components 
shown include kinetic (red), 
magnetic (blue), and total 
(black). 

Figure 1. Radius vs. activity for 
Kepler hot Jupiters, with CDPP 
used as a stellar activity proxy. 
Red vertical lines show the 
independently-determined 
uninflated radius with errors 
(Demory & Seager 2011). The 
difference between the 
populations on both sides of the 
line is statistically significant.

Model Physics & Geometry
The model calculated currents internal to the planet generated by 
the electric field produced by stellar wind/magnetosphere 
interaction and mapped down to ionosphere.
•Stellar wind ~ solar wind
•Planetary model includes Alexander & Ferguson (1994) opacity, 
Militzer & Hubbard (2013) equation of state

Figure 7: Planetary radius as a function of stellar flux, assuming 
a solar-like host star. Results for both the 1G (red) and 10G 
(blue) cases are shown. 


	

