
Excitation of Internal Gravity Wave (IGW)Excitation of Internal Gravity Wave (IGW)

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

E h        N   3 HEarth        N ≈  3 mHz
Jupiter  (troposphere)    N ≈ 5 to 15 mHz

Supports Internal Gravity Waves (IGW)Supports Internal Gravity Waves (IGW)

larger N faster wave speed, U
----------------------------------------------------------------------------------

Model axisymmetric (r, z),    long wave  

Excitation       line source  E=1020 JExcitation       line source  E=10 J

Vary N (deviation of temperature profile from dry adiabat)

∆U? ,   Amplitude of ∆T ?



Temperature Profile in Jupiter’s Atmosphere
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Ingersoll and Kanamori (1995)
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Independent variables (isobaric coordinate)    p,  r,  t
Dependent variable   geo‐potential   Φ(p, r, t)=gz=φ(p)Г(r,t)

temperature  

Hydrostatic condition assumed.                            T σ
Source η(p): vertical heating profile
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This structure suggests vertical normal modes 
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(f=0 assumed above, but the method can be extended numerically to the case f≠0.)



H ti T t l 1020 JHeating source, Total energy, 1020 J
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Schematic figure showing IGW (Poincare) wave excited by an impulsive source

η(p)
heating

φi(p): vertical normal mode
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ci :   horizontal wave speed
E(ci ) :  Excitation given by  η(p)



Lagrangian temperature perturbation profile at 2 hours for 3 heating profiles  (at 45 mb level)

1°K

TGW overtone

1 K

Tropospheric GW,  fundamental mode

Stratospheric GW

Non‐dispersive wave, slower overtone than the fundamental mode

Ingersoll and Kanamori (1995)
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Hammel et al., 1995



10000 km



Acoustic wave  (at 1.5 hours, at 126 mb) V=750 m/s
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