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Fig. 1 Geometry of the Sweet-Parker reconnection model
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Fig. 2 Height distribution of the outflow temperature and inflow velocity calculated for the
reconnection model. The solid curve refers to the VAL-C quiet-Sun model. The dashed curve is for
the adiabatic case, the dotted curve for the case that includes ionization only, and dash-dotted curve
for the case that includes both ionization and radiative cooling. From top to bottom, the three rows
correspond to cases of B;=5, 10, and 20 G, respectively
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Fig. 3 Temperature increase and density enhancement of the reconnection outflow as a function of
the inflow magnetic field strength at a height of h=650 km, a characteristic height of Ellerman
bombs
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Fig. 4 Temperature increase and density enhancement of the reconnection outflow as a function of
the inflow magnetic field strength at a height of h=0 km, a characteristic height of type Il WLFs
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Magnetic reconnection in the solar lower atmosphere

Ding Mingde
Department of Astronomy, Nanjing University, Nanjing, PRC (210093)

Abstract

We investigate the effect of ionization and radiative cooling on the Sweet-Parker type magnetic
reconnection in the solar lower atmosphere. We find that the temperature increase can be suppressed
appreciably by the ionization of neutral atoms, as compared with the adiabatic case. The effect of
radiative cooling is only important in the upper chromosphere and above. A less temperature increase
corresponds to a bigger inflow velocity in the reconnection region, which can partly resolve the
problem that the inflow velocity in the adiabatic case is much smaller than the observed value. We
apply the model to the explanation of Ellerman bombs and type II white-light flares. We derive the
required parameters that correspond to these two phenomena if they are from in situ reconnection in the
lower atmosphere.
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