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Abstract
Sun, due to its proximity to the Earth, is an excellent space laboratory
which allows us to study very fundamental problems of space and
astrophysical plasmas. Among these problems is the problem of particle
acceleration. Very high energy electrons and protons are accelerated
everywhere in the Universe: at galactic nuclei, supernovae, pulsars, stars
of the main sequence including the Sun, etc. A number of theories and
models are developed to explain physics of those accelerations.
Nevertheless, their applications to specific events are still ambiguous. In order to verify the theories, we need
detailed and reliable observations. The knowledge about these processes can be obtained through observations of the
electromagnetic emissions of the high energy electrons from their acceleration sites. It seems that in the near future we
will get such detailed observations of, at least, solar flares. In my talk, I will show that modern radio observations with
high spatial, spectral and temporal resolutions (MUSER, SRH, EOVSA) may provide a breakthrough by putting
important new constraints on mechanisms of electron acceleration in solar flares. The fact is that different acceleration
mechanisms produce different types of the electron pitch-angle distributions. The key point here is a new possibility to
determine the pitch-angle distribution in specific flaring magnetic loops through the mentioned detailed observations.
This possibility is based on the recently found property of the gyrosynchrotron radio emission mechanism: significant
influence of the pitch-angle anisotropy of radiating electrons on the high frequency slope of the microwave spectrum,
on polarization, and other characteristics of their gyrosynchrotron radiation.
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