Excitation of Internal Gravity Wave (IGW)

Stable Layer (buoyancy) in the atmosphere, B-V frequency N> 0

Earth Nz 3 mHz
Jupiter (froposphere) N=z5 to15 mHz

Supports Internal Gravity Waves (IGW)

larger N> faster wave speed, U

axisymmetric (r, 2), long wave
Excitation  line source £510%0J
Vary N (deviation of temperature profile from dry adiabat)
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Independent variables (isobaric coordinate) p, r, ¢
Dependent variable geo-potential ®(p, r, t)=gz=d(p)I'(r,¢)

temperature m__P 82
R oOp
Hydrostatic condition assumed. T2>o
Source Q( p.r,t)=n(p)S(r)o(t) n(p): vertical heating profile

ao|feT ., ldg| 10 or
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This structure suggests vertical normal modes

di(i%j — _i2¢(p) with ¢, and ¢(p) eigen valuesand eigen functions
P

o dp C (discretized)
=\ a.c o |
O(p,r,t)=) —¢
(p.r.1) Zo S 4P~ e

(/=0 assumed above, but the method can be extended numerically to the case f#0.)



Heating source, Total energy, 10%° )
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Schematic figure showing IGW (Poincare) wave excited by an impulsive source

n(p) @{p): vertical normal mode
heating
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“interior”

(p.r.0) ) X HPEE) S

¢. : horizontal wave speed

/

E(c;) : Excitation given by #(p)



Lagrangian temperature perturbation profile at 2 hours for 3 heating profiles (at 45 mb level)
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Snap Shot of Internal Gravity Waves in Jovian Atmosphere

Outer ring :
fundamental mode

Inner rings :
overtones

at t=5400 sec
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Quick shifts of the geomagnetic field

Nitrate trapping by a bacterial mat

Molecular defect in ree.lej"micé
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Internal Gravity Waves in Jovian Atmosphere
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Temperature, 50°K/div

Acoustic wave (at 1.5 hours, at 126 mb)
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