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http://mnras.oxfordjournals.org/content/413/4/2380.short
http://www.aanda.org/articles/aa/abs/2013/10/aa21132-13/aa21132-13.html
http://link.springer.com/chapter/10.1007/978-1-4614-5064-1_8

= ESP Numerical Studies
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PLATFORM help understand the phySiCS

phase curves (optical and IR)

Why ...?

Atmospheric collapse & habitability

Transit spectra probe disequillibrium region



f“’, ESP Earth Atmosphere
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winds of ~ 30 m/s

moderate temperature,
e.g. 280 K

very shallow atmosphere

asynchronously rotating




SIMULATION
PLATFORM
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e winds of ~ 5 km/s
e very hot, e.g. 3000 K

e giant gas balls, deep
atmospheres

e slowly rotating
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compressible fluid equations

0tp+V - -pv=0
dpv+V - (ov@v) +Vp=pg—20(Q xv)
IHE+V - -(E+p)v=—pv-g+pQ
U+V . -f(U)=S5(U)

Deep atmospheres, non-hydrostatic.
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1D Riemann Problem




too non-uniform

Traditional Polar Grid
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‘(_-n' ESP Icosahedral Grid (dual)
T o a most uniform mesh

e uniform cells

e 12 pentagons + n
hexagons
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‘ (-n' ESP Icosahedral Grid (primary)
" o same thing with triangles

e uniform cells

e triangles
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ESP Well-balanced FVM
rlkTEOR exactly maintains hydrostatic equillibrium

Vp=pg (hydrostatic balance)
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Frame: 1.0

numerical scheme: [R. Kappeli, S. Mishra (2014)]


http://www.sciencedirect.com/science/article/pii/S0021999113007900
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ESP Well-balanced FVM
FiATEORM and resolves small perturbations

Vp=pg (hydrostatic balance)
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Naive (left) vs. well-
balanced (right).
Frame: 1.0

numerical scheme: [R. Kappeli, S. Mishra (2014)]


http://www.sciencedirect.com/science/article/pii/S0021999113007900
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Naive horizontal flow

really ugly
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Proper horizontal flow

much, much better
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Movies at www.exoclime.net/videos.


http://www.exoclime.net/videos
http://www.exoclime.net

