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We present a few examples of the type III solar radio bursts observed with LO-
FAR (LOw-Frequency Array) station in Ba ldy, located in Poland. Observations
cover the period from October 2016 until December 2018. This station was used
in the single mode and recorded the solar dynamic spectra in the frequency range
from 10 MHz up to 240 MHz. Unique features of these observations conducted by
the single station are: the high frequency resolution (0.39 MHz), high sensitivity,
and also the high frequency bandwidth. The first observations in Ba ldy indicate
that the LOFAR telescope is well suited for solar research at low frequencies. The
LOFAR observations in conjunction with other wavelengths to determine various
events occurring on the Sun can give additional interesting results. We expect
that observations with the LOFAR telescope will contribute to a better under-
standing of the mechanism responsible for the type III radio bursts generation.

1 Introduction

The type III bursts were first identified by Wild & McCready (1950). They belong
to the most frequently observed radio events in solar corona. Type III bursts appear
in the frequency range of 10 kHz – 1 GHz. On a dynamic spectrum (which shows
intensity of the bursts plotted in the frequency-time plane) they appear in groups
of numerous bursts, with total duration from a few minutes up to a day in case
of a storm (Benz, 2002). Electron beams accelerated in the corona, moving along
open or quasi open magnetic field lines, are responsible for the generation of type III
bursts due to plasma emission mechanism (Warmuth & Mann, 2005). We can see it
in form inclined structures on a dynamic spectrum. Depending on direction of that
inclination we can conclude if the electron beams are moving upwards in the corona –
so called negative drift, from high to low frequency (inclination to the right) – or
downwards (positive drift, inclination to the left). For the frequency of 100 MHz
(the middle of LOFAR band) the drift rate is around −48 MHz s−1.

2 Solar observations with Ba ldy station

Spectroscopic solar observations are the main goals of the Ba ldy station in local
mode. Regular solar observations started from February 2017 (D ↪abrowski et al.,
2018). We have very limited time for solar observations, one or two days per week,
because for the rest of time the LOFAR station in Ba ldy works mainly in ILT (In-
ternational LOFAR Telescope) mode (van Haarlem et al., 2013). The total number
of observing hours are 364 and 306.5 in 2017 and 2018, respectively.

pta.edu.pl/proc/v10p49 PTA Proceedings ? Oct, 2020 ? vol. 10 ? 49



Bartosz P. D ↪abrowski, et al.

Fig. 1: Solar dynamic spectrum of the type III radio burst recorded on 25 August 2017
between 11:54:08 and 11:55:28 UT in frequency band 18.36 – 49.61 MHz with LOFAR Ba ldy
station. The drift of peak type III radio burst as a function of frequency is shown.

In Fig. 1 we show an example of a dynamic spectrum containing type III burst.
It is an example of a whole series of type III radio burst recorded on 25 August 2017
with the Ba ldy station (similar radio events were recorded many times during the ex-
amined observation period). The red crosses correspond to the maximum for a given
burst set in subsequent channels. The blue line indicates the drift rate of the type III
burst determined by the linear least-squares regression method. For this burst the
drift rate is: −1.86 MHz s−1. For two other bursts the drift rates are −5.03 MHz s−1

and −1.79 MHz s−1 – very similar to the one presented in the Fig. 1. These values
are consistent with the drift rate determined by Mann et al. (1999). For the LOFAR
bandwidth (10–250 MHz) the drift rate varies from approximately −0.42 MHz s−1 up
to −122.15 MHz s−1. During these bursts the GOES satellite registered a B3.8 flare
which originated from the NOAA 12672 active region. The flare started at 12:10 UT,
reached the maximum at 12:18 UT and ended at 12:30 UT. The radial velocity of
the type III burst related electrons was found around 22000 km s−1.

3 Conclusions

The type III solar radio bursts were successfully observed by the LOFAR station
in Ba ldy on a number of days during the years 2017 – 2018. The observations in
Ba ldy indicate that the LOFAR telescope is well suited for solar research at low
frequencies. The single station observations will give a lot of interesting results on
the occurrence of solar type III radio bursts in the corona and these observations can
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be used in conjunction with other wavelengths to determine various events occurring
on the Sun.
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