Measurement of charged particles Ьу means of the
experiment SKA-3
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- What is the relative role of each of the two plasma sources
of the magnetosphere, i. е. of the solar wind and the Earth's
ionosphere with its fluxes of atmospheric photoelectrons,
light ion upwelling (polar wind), and upward fluxes of
heated heavy ions in auroral regions?
- The major part of charged particles, filling the Earth's
magnetosphere, has relatively low energies. ln the magnetosphere the particles are heated and some of them accelerated to form particle beams. What are the mechanisms
of particle acceleration and heating?
- lnside the magnetosphere there are narrow and dynamical
boundary layers of fine plasma structures, such as plasma
flows, beams and current sheets. Dynamics of these structures needs detailed exploration for various auroral conditions, levels of magnetic activity and at various altitudes.
- Non-linear plasma processes during wavejparticle interactions (both of natural and artificial origin) are crucial for
many aspects of the magnetospheric physics and are far
from being understood.

Abstract. The SKA-3 set of particle detectors installed on
the AURORAL PROBE satellite is aimed to measure distribution functions of the electrons and ions. For the energy range
from О, 03 to 15 ke V measuremen ts are performed Ьу electrostatic analyzers in parallel for 8 angles around the satellite
rotation axis and sequentially for 7 energies. For higher energies (20 -7- 400 keV for electrons and from 30, 35 and 55 up
to 400, 420 and 510 keV for protons, a-particles, and о+ ions
respectively) measurements are performed Ьу two oppositely
directed identical time-of-fiight energy /mass spectrometers, so
that angular scanning is due to the satellite rotation (about
120 s). Scientific aims of the SKA-3 set are briefly indicated
and followed Ьу а description of technical characteristics of the
instruments, their operation modes and time sequences, and
telemetry outputs.

1. Scientific objectives of the charged particles measurements in the magnetosphere of the Earth

During lnternational Geophysical year 1957-1959 and next
decades the -qualitative advance was made in understanding
of various physical processes occurring near the Earth. Many
discoveries have been made and many new questions have been
put, requiring observations in remote magnetospheric regions.
lnter Agency Consultative Group for Space Science (IACG)
is planning several missions for 1993-1996 to solar wind and
various magnetospheric regions. The INTERBALL is one of
such missions. We hope, that these space experiments will open
а new era of coordinated multipoint measurements in global
Solar- terrestrial physics.
Here are some of the principal questions without the detailed answers to which it is still not possiЬle to fully understand the relevant physical phenomena and hence to develop
quantitative models needed for the "space weather" forecasting:
How does the solar plasma enter the magnetosphere of the
Earth depending on various parameters of the solar and
magnetospheric plasma and, particularly, the interplanetary magnetic field? What determines the state, energetics
and dynamics of the dayside cusp/cleft, entry layer and
magnetospheric boundary layers, е. g. low-latitude boundary layer and polar mantle?
- What are relative time delays for bursts of particles of different energies, pitch-angles and masses high above and
within the auroral ionosphere during а substorm onset in
the tail and other types of magnetospheric disturba.nces?

Some aspects of the magnetospheric plasma processes are
already understood rather well and can Ье quantitatively modeled. There are some new mechanisms under discussion especially for active structured auroral events (see, for example,
Bryant et al., t'991) . Recently new aspects of chaotic (nonadiabatic) motions of magnetospheric ions were discovered
(Ashour-Abdalla et al, 1992) which probaЬly have very important implications on auroral theories, generation of magnetospheric currents and electric fields. Quantitative tests of these
theoretical predictions, which can significantly improve our understanding of the magnetospheric processes and their forecasting, are needed not only for the understanding of the physical
processes in the near-Earth plasma environm~nt but also for
many applications.
The instrumentation set SKA-3 is aimed to measure energy / angle characteristics of charged particles fluxes and their
variations in the magnetospheric and auroral regions aboard
the AURORAL PROBE satellite (INTERBALL).
The instrumentation set SKA-3 consists of 4 instruments,
and on board microprocessor
PVU-2. ЕА-2 and ЕА-3 are aimed to measure electrons and
ions from 30 to 15000 eV; ЕМ-1-1 and ЕМ-1-2 to measure
particles of higher energies. PVU-2 unit controls the process of
measurements, formats their outputs a"nd connects the sensors
with the command and ТМ systems of the satellite.
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