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A Possible Mechanism
for Driving Oscillations
iINn Hot Giant Planets



Seems like everythmg is oscillating
these days... [Ny
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Cepheid variables outward pressure (P) and inward gravity compression
are out of sync, so the star and temperature pulsates.




Jupiter & Saturn Oscillate Too!

Gaulme et al. 2011 created
velocity maps of Jupiter and
found excess power in the power
spectrum for mHz oscillations




Why do they pulsate?
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Ortho- to Para-hydrogen conversion

kK-Mechanism Liquid hydrogen
(helium depleted)
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cannot mix ./ At higher temperatures

/ and pressures helium
becomes metallic and mixes

Metallic hydrogen with metallic hydrogen
(rich in metallic helium) |



K-Mechanism
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D Pressure and gravity
balance but inertia
makes the pulsating
star contract further




Differential Work Function

The differential work function for
a 0 Scuti model and the | =1, p1
and p7 modes. p1 is an unstable
mode while p7 is stable.

dW /dlogT



Jupiter Work Function

 Jupiter does not have nuclear
fusion

* However, Jupiter is contracting,
and thus releasing energy

* Could the k-Mechanism be at work
at lower wavelengths and
molecular opacities?

dW /dlog T

Nope!



What about for Hot Jupiters?

* | made a mistake...109 erg cm™ s of irradiation, but we saw excited
modes!

Planet ranges:

1. 1-30M,

2. 0.01—0.2AU

3. 300cm2g?column
depth

4. 10 M core

5. Aged to host star age

6.828

16.700




Radiative Suppression Mechanism
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Radiative Suppression Mechanism




Questions?’



