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Abstract: 

Unlike the fully ionized plasma of the solar corona the partially ionized 

plasma of the chromosphere has a number of peculiar properties. For example, 

the dielectric constant of the chromosphere is greater than one therefore the 

Čerenkov effect on relativistic particles is possible. Electrical conductivity 

(Cowling) by 8-10 orders of magnitude less than the Spitzer conductivity of the 

corona, which creates conditions for increasing the dissipation of electrical 

currents. Moreover, the current sheet thickness in the chromosphere can be as 

high as hundreds of kilometers. 

A new mechanism of electron acceleration and plasma heating in the solar 

chromosphere, based on the magnetic Rayleigh-Taylor instability is discussed. 

The instability develops at the chromospheric footpoints of a flare loop and 

deforms the local magnetic field. As a result, the electric current in the loop 

varies and the resulting inductive electric field accelerates electrons up to 1MeV. 

The electrons, which do not escape from the chromosphere, excite plasma waves 

and heat the chromosphere in situ. Excited plasma waves can be a reason for 

sub-THz emission from ‘hot’ chromosphere. If the electric currents in magnetic 

loops exceed 10^11 A a super-Dreicer electric fields arise. In this case, a lot of 

electrons are accelerated and we should expect quite powerful flares.  

Observations with New Solar Telescope at Big Bear Solar Observatory 

indicate the possibility of the heating chromospheric footpoints of coronal loops 

to the coronal temperatures. Thereby, recent observations of the Sun and 

proposed acceleration model stimulate déjà vu – a reminiscence of the concept 

of the ‘chromospheric flare’. Proposed mechanism of particle acceleration and 

plasma heating can be also applied to the prominence matter located near the top 

of a flaring loop arcade. 
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