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Ground and satellite observations

* Nizniy-Novgorod
(Middle Russia)
e Borok (Middle Russia)

* Mondy (Siberia,
SUESEY

e Karimshino
(Kamchatka, Russia)

Sodankyla (Finland)
Crete (Greece)

Table Mountain obs.,
GRYA

FREJA satellite
FAST satellite
CLUSTER satellites
DEMETER




Sources of free energy for the AR
excitation

* High-latitudes - Magnetospheric
convection (feedback instability)

e Middle-latitudes - Thunderstorm
activity

 Neutral winds, Subauroral Polarization
Streams (SAPS)




F SRS

10NS O
components

Ground.observat

Y -

gl .l

9609141 X,

<
ZH) Aouanbaid




Ground observations of SRS

BOROK, date: 9609141, X and Y components
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A daytime power spectrum
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The nighttime spectrum. The low frequency
spikes at 0.25, 0.5 and 0.75 Hz are due the
shear Alfven mode




Experimental évidence

Magnetosonic ULF waves generated by
modulated tonospheric.  heating- using

measurea elg EO&I’!I !I!e BEIUIE‘EQ

spacecraft. Modulated F-region ienospheric
heating thus provides us with the first
artificial Pc 1 source that can propagate
laterally in‘the 1onospheric waveguide.










..m .
. o .
n..H..:... L

ing Riometer

=]
]
Z

ter

1ome

30 MHz R

1C




Control Center




- Flux-gate magnetometer
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Basic equations (lonosphere)

Ampere's law Faraday's law

K(z) oE, @

(Vx5B)l=,uo(Jl+JH)+ VxE =-

c: ot ot
Here Parallel electron motion
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Dimensionless form




Atmosphere

ks cosh ke + (L+ 1) sinh ke

(o) = p(n) Ko coshke +(L+i)sinh ke
(&) =DR) S cosh kK + L+ i) sinh kH

where 6=(2/ ou,o, )1/2 is the skin depth

8l of the solid Earth

In the atmosphere o /07 =0
qg=-(v,/w_,)0jldr and
0 [Ve 8_1j+ e vij=0
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Magnetic field
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Field-aligned current
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Field aligned current










