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Quiet time thermosphere-ionosphere system
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Three basic categories:

» Common driving force
» Cause and effect
» Strong modulation
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Effect of Meridional Wind

‘--‘--I""-x...""'-.-.--

. y
““ '...
. -
. g
R o
** L
* .
* .
* .
* .
* 3
* *
© L3
o4 *
o o
Ot %
* -
* (S
> -
> -
o .
0. ENEERNN “
K “‘.--l l..... %
0 «** Y .
& .
< .
Y .
g .
g .
' .
~ .
Y .
L .
hd .
L] " -
L] S .
ol .
: g ) .
L] & -
g g o .
= n
N & .
u .. : =
.

Meridional winds: . - :
(] N oy u
- [ ~— :
: L] p— .
- o L ]
. ol n
- L} L]
L] L L]
- L]
- L]

- L]
L]
5 .
. a
. D
. 0
. 0




Storm Effects
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Tidal oscillations propagate upward and the associated
wind speed grows in amplitude as they do so.

(Diurnal tides are important < 30 deg latitude. Higher above they
get trapped in the stratosphere).

The entire dayside ionosphere is a good
electrical conductor in which currents are
driven by lower thermospheric tides that are
global in nature. In order to make the
current system divergent free an Electric field
gets set up which is rich and complex as the
driving wind field and the conductivity pattern
that produce it.

(At first cut one may expect to see a diurnally varying E field over
low latitude and a mixture of diurnal and semi diurnal E field over
higher latitudes).



Equatorial Electrojet in a slab geometry

o Global scale dynamo: tidal forcings
E-Field driven EEJ
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Altitude

Geomagnetic latitude
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Equatorial F-region dynamo
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Direct Wind driven — insitu winds
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Essentially a post sunset phenomenon



Southern E region

F region

Northern E region
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Generation of Equatorial Ionisation Anomaly (EIA)







EIA strength
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Equatorial Temperature And Wind Anomaly (ETWA)
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Equatorial Spread-F (ESF)
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The Unstable lonosphere

o X

I Diffusion

Unstable

Production < Loss + Transport Loss
(Solar EUV)  (Chemistry)
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Basic Concept of RT instability

Various manifestations....
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Occurrence pattern of average scintillations

Solar maximum
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Pre-requisite for ESF - PRE
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Causative mechanism for the post sunset enhancement
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Electron Density Ratio (N,/Ny)
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Equatorial Temperature And Wind Anomaly (ETWA)
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EIA strength and the occurrence of post-sunset ESF
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Mid night temperature maximum

Temperature (K
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Quiet time thermosphere-ionosphere system

Plasma (electrons and ions)
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