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Abstract

In this thesis we study the dynamics of coronal rain using the data obtained by recently
launched space mission - Solar Dynamic Observatory (SDO). The coronal rain is the fall of
cool and dense blobs in the hot solar corona towards the solar surface. Formation of coronal
rain is not fully understood. The acceleration of the blobs is observed to be much less than
the free fall acceleration, which is also unexplained. The coronal rain is probably connected
to the coronal heating problem, therefore detailed observational study of the phenomenon is
important. The aim of this thesis is to study the observational evidence of the formation of
coronal rain blobs and to trace their consecutive dynamics. We use the time series of 171 A,
and 304 A, spectral lines obtained by Atmospheric Imaging Assembly (AIA) on the board of
SDO above active region AR 11420 on February 22, 2012. Observations show that a coronal
cloud disappeared in 171 A line and appeared in 304 A line over 1 hour, which indicates a
rapid cooling of coronal cloud from 1 MK to 0.05 MK temperature. This cooling was
accompanied by the formation of coronal rain in the form of falling cold blobs. The blobs
then fall down with accelerations much smaller than the gravitational free-fall acceleration.
Energy estimations suggest that the formation of coronal rain can be caused by the
,,catastrophic cooling“, which is the violation of energy balance when the radiative losses

overcome the heat input in the solar corona



