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Hot Jupiter atmospheres
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Hot Jupiter atmospheres
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The strength of magnetic effects
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The strength of magnetic effects

109.4(Trmag) [5] * Resistivities are calculated

N from the first ionization

000 B : - T || potential of all elements from

329 592 855 11.18 1381 1644 19.07 | ] hydrogen to nickel
2500 :
. *The magnetic timescales are
=, [ ] calculated as:
L 2000 ¢ .
8 : i ] mag N e Bl | B2 |Sin¢‘
e 1500 -]
= I i
F_ - -
1000 | ]
% i L
SR \\ A\ ]
500 N P ..:“l e g aaaal s aasaal aa s aaasal PR ,1““1_‘
10° 107 10° 10° 10 10°

Density [cgs] Rauscher & Menou (2012b)

11/9/12 see Zhu+og; Liu+08; Perna, Menou, & Rauscher 10a,b; Menou 12



The strength of magnetic effects
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HD 189733b

(Teq = 1200 K)

The IR photosphere:
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Magnetic effects do not matter

on this planet
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HD 209458b (T, = 1500 K)

56 mbar level (IR photosphere)
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Map of flux emitted by HD 209458b
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Globally averaged wind profiles

The winds are strongly suppressed (on HD 209458b)
but are non-zero at 100 bar.

- O000E pmm— ' ' ' E
I : B=0 ——— E
= E [B=3, Tint=100 ———— E
< 4000 B=3 — E
- B=10 —— ;
o = ]
® 3000 F =
© F ]
= : E
2 2000F £
© C 3
C C 3
Q : E
& 1000E —'
S : HD 209458

= : HD 189733b - - - - - -

D :'u( = | - = | |.... a = - | - -

100.000 10.000 1.000 0.100 0.010 0.001
Pressure [bar]

11/9/12 E. Rauscher: Hot Jupiter GCMs



Globally averaged temperatures

The global profiles are largely unchanged by the magnetic heating
and are not useful for calculating the heating rates.
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Global ohmic heating rates
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Results (subject to caveats)

The hot Jupiter HD 189733b is too cold for
magnetic effects to matter

However, HD 209458b is hot enough that
magnetic effects should:

Disrupt the circulation
Alter the orbital phase curve
Keep the planet inflated
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