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Abstract. A series of drifting microwave bursts during the 30 March 2001 flare are analyzed
using the Siberian Solar radiotelescope (SSRT) images at 5.7 GHz and dynamic spectra ob-
tained simultaneously by the spectropolarimeters of National Astronomic Observatories in China
(NAOC) in the range 5.2–7.6 GHz. While observing the event with the SSRT, the burst sources
were simultaneously recorded at two frequencies, which allowed their relative spatial shifts to
be measured and source velocity along the flare loop (observed in soft X-ray and ultraviolet
emission) to be evaluated. Estimates were made of the plasma density gradient along the source
movement direction, the plasma emission being assumed to be generated at the second har-
monic. Drifting burst series occur during transient hard X-ray brightenings. Burst drift rates
ranged from −10 to 20 GHz/s, with a mean value of about 6 GHz/s. The shape of the drift rate
distribution around the mean value is nearly symmetric. It is suggested that the mean value
distribution may be related to increased plasma density in the source of subsecond pulses. In
particular, the corresponding density variations may be associated with magnetic reconnection
processes.
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1. Discussion
When the drifting bursts are generated by a plasma mechanism the frequency drift

velocity can be determined as:
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m with α = 1 for the Langmuir frequency, and α = 2 for the
harmonic, �f=(5.78-5.69) GHz = 0.09 GHz, τssp is temporal scale of plasma density
variation due to MHD processes, υ is velocity of emitting electrons, �l is observed dis-
placement of source centroids at 5.78 GHz and 5.69 GHz. Usually, to interpret frequency
drift rates, only the second term in parenthesis is considered. This term accounts for the
plasma density gradient ∂n/∂l along the propagation path. The first term, representing
density changing in the emission region due to dynamic MHD processes, has not been
considered before.
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This circumstance along with an obvious symmetry in the scattering of frequency drift
rates around the mean value of 6 GHz/s prompt us to take into account the term 2�f 1

τssp

and to estimate it as 6 GHz/s. After this correction of the observed drift velocities the
calculated velocities of exciters do not exceed the velocity of light, and vary over a
reasonable range. So, there are serious reasons to suggest the essential contribution of
dynamic density variations to the observed frequency drift values.

To study mechanisms of impulsive generation we have to consider the non-stationary
model, since transit time L/VA > 2 sec, if the sheet width is order of the observed
displacements : L = 2 arcsec (1450 km) and VA = 6.4 × 107 cm/s. We should note that
close estimate of acceleration region size (2000 km) was obtained from the study of the
decimetric pulses (Aschwanden, et al. (1993)).

For large L/VA the increasing of the current sheet density can be estimated in one
dimensional approximation as
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where � is current sheet thickness. The first term in parenthesis describes plasma in-
flow with velocity from outside the current sheet, and the second is related to changing
current sheet thickness. The strength of electric field, excited by reconnection in a sheet
should exceed the Dricer field value for particle acceleration to occur. For this case the
estimate of reconnection velocity or inflow plasma velocity u � 0.1VA, cm/s. This value
conforms to standard estimations in flares processes (Priest and Forbes (2000)). With
this value of u the density growth corresponding to the drift rate of 6 GHz/s can be
achieved for current sheet with thickness of 50 km. It was proposed a model with dy-
namic reconnection – the formation of magnetic islands inside a current sheet with their
subsequent merging – for interpreting the impulsive decimetric structures (Kliem, et al.
(2000)). For sheet parameters obtained above, period of island forming due to tearing
instability considerably exceeds the burst duration.

The displacements of drifting sources in the cm-range were measured using the ob-
servation data simultaneously recorded at two frequencies with spatial resolution, which
permits one to estimate independently both the plasma density gradient along the source
movement and emission source velocity. The hypothesis was suggested connecting this
character of scattering with the effect of dynamic density increase in subsecond pulse
generation region. In particular the estimations were made explaining observed density
increase by magnetic reconnection process if the velocity of magnetic reconnection is
about 0.1VA.
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