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Classical Rossby Waves
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Classical Rossby waves in the radiative interior
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Rossby waves in the radiative interior
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Rl vs. CZ line profiles
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Equation set and approximations
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A separable equation
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Much algebra later,

Propagation when N?(A —S) > 0
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Model S propagation diagram
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Equatorial
Rossby waves

Lots of equatorial Rossby
waves throughout the
domain

Most dynamically important
horizontal phenomena in
the radiative interior

Most likely two families of
Rossby waves present
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Thermal Rossby wave spectra

Busse mode (4, 5 = 0)
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Modes which feature different

Mixed modes retrograde and prograde behavior
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Equatorial 3D motions
mixed modes 4=0

Frequency R[w]/Qq

—e— Rossby (n=1)
-—-- w= —2Qy/(m+1)

5 10 15
Azimuthal order m

—e— Rossby (n=1)

Convective

- (Z; antisym)

c
~
S,
>
(@]
S
[«B]
=
o
)
|-
&

Frequency R[w]/Qq

Bekki et. al
(2022a)

4 6 8 10 12 14
Azimuthal order m

Azimuthal order m

Thermal Rossby waves Mixed mode HFR modes 29




High-frequency retrograde (HFR)
vorticity waves

HMI mode couple
2010-2020

* Anti-symmetric (1 = 1)
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3D motions
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HMI mode couple
2010-2020

HFR spectra
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Part IV

All waves from the
previous section

are related to each
other

Everything is a mixed
mode

Physical intuition

A theoretical explanation
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Mixed modes?

Busse mode (4 = 0)
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Busse mode (4 = 0)
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Bekki et. al (2022a)

HFR mode

The HFR mode ridge is
mixed with a thermal

Rossby wave
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High-latitude Mixed modes
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/ This simulation features \ (A number of observed and modeled\

equatorial Rossby waves inertial waves can be combined into
throughout the domain, a single class of mixed modes.
potentially living in two different
wave cavities
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