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Structure

 Production
e Chemistry
e \ertical structure
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Production

* lonization of the atmosphere -
— Photolonization
— Precipitation

300
%= 0°
_x: 450
50— X157
—_= 9(°
]
— 20 .
v
2 150- T .J |
E JI“ I. !i*’
3 100/ _ \
z
«. Photoionisation Photodissociatio 1
< o r——-—‘____\\
00 5‘0 llllﬂ 1.;30 200 250

Wavelength | nm |

e Primary species: O,*,N,*,O* H*

Altitude [ km |

Concentration | m? ] Masse [amu ]

Penetration depth

200

175+

f— e —
S 2 W
S e O

—electron
—proton |

4 5

10° 100 10° 100 10" 10

Energy [ keV |

@ - IO
astrophysique & planétologie



Chemistry

Complex chemistry e
Highly variable with energy

— Reaction rates
— Products

Alteration of initial structure
Secondary species : NO* 2N
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o Strong dependency

 Strong variability
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Dynamics

* Magnetospheric system
e Electrodynamics system
« Impact on the 1onosphere
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Dynamics
Control by the solar wind
Strong interaction with magnetosphere

- (o Fe° Nightside

— Key role of the magnetic field wes* Magnetopause Current
i (p\af\e

— Complex electrodynamics®
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™ Magnétopause
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 lonospheric plasma convection

— Drag on atmosphere

— Frictional heating
* Enhancement of the chemistry

 Splitted motion

— 1D along magnetic field B

— 2D perpendicularly to B

» Field aligned transport |

Tonosphe
T ~.1n
“*egffe h
. eld .
2D d’l:,
i 1 D ‘\7 &
Euler J ~J

i/

/ ~
=] )
©
= >
S &

o . & 3
o Q .
~|: - VC ") .
o v N &
2D ‘;-‘
__________________ Euleriz 5}
Vnorth Vhorth T E &
\ )
\\\ ‘<,
N, Vpara
—_—
B
1
level z=0
mridian plane @irap



Full combination
* Highly dynamic system
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Couplings in MIT

e High speed stream
e Chemistry
 \ertical structure
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High speed stream
e Solar wind control
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Response of the 1onosphere
* Low solar activity: F,,, = 68
» Disappearance of the F, layer
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Importance of the convection
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Connection with scintillations

 lonospheric structure
 Large scale irregularities
* Magnetospheric activity
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lonospheric structure

 Large scale ionization structures
— Enhancement of the E region l
— Substorm onset

— Vertical extension
— No cascade to smaller
— Phase without amplitude

— Recombination rate
— Plasma instability

Biagio et al., 2016

Frequency [Hz]

| l! 1! ‘mll v ] ._M..a,n:--mh;na_ L

Frequency [Hz]
-

18:00 18:15 18:30 18:45 19:00 19:15 19:30 19:45 20:00 20:15 20:30 20:45 21:00
Time [UT]



Large scale irregularities

o Effect of the convection
— Plasma patches over the polar cap

Wang et al., 2016
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Magnetospheric activity

e (Geomagnetic storm
e Strong scintillations
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Magnetospheric activity

* Impact in both hemisphere
* Collocated with auroral oval
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e Enhanced in specific regfon
— Cusp
— TOI

* Tongue of ionization

— SAPs

« Subauroral polarization streams
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— SEDs
e Stroms enhanced densities

— AURO

e Auroral oval

Prikryl et al., 2015



Auroral oval

e Scintillation occurrence level
— Mainly noon and midnight sectors
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Conclusion

« Highly dynamical system
— Strong couplings
» Electrodynamics
*  Chemistry
* Precipitation
e Scintillations
— Plasma instabilities

* Magnetic field
» electrodynamics
— lonospheric irregularities
» Convection
» plasma transport over large distances

— Precipitation
e Cusp
» Density enhancement
« Strong modelling effort
— Better understanding of couplings intrication
— Provides global conditions for scintillations
— Ability to simulate some irregularities

« Efforts to combine scintillation measurement and magnetospheric activity
« Extension towards equatorial region
— Same medium

— Different magnetic and electrodynamics configuration
— Other instabilites
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