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Abstract

This paper deals with type IlIb bursts, which were
observed by radio telescope UTR-2 in the frequency
band from 18 to 30 MHz. These bursts have fine
frequency structure in distinction from usual type III
bursts. The main properties of type IIIb bursts such
as number of striae in a burst, frequency widths of
striae, their durations and fluxes are presented. A
model of striae formation is discussed.

1. Introduction

Solar type IIIb bursts are observed in the wide
frequency range from 200 MHz to 10 MHz [1, 2, 7].
For the first time type IIIb bursts were described, in
details, by de La Noe and Boishot [2]. They
identified them as chains of short (0.6 — 1.2 s),
narrow-band (60 - 100 kHz) stria bursts, which
drifted slowly on frequency.

Decameter type I1Ib bursts were studied by Bazelyan,
et al. [1]. They observed type IIIb bursts only at some
fixed frequencies. They concluded that decameter
type IIIb bursts formed by narrow-band (100 kHz)
and short (1 s) stria bursts.

According to Takakura et al. [8] type IIIb bursts are
generated by electron beams, which propagate
through non uniform plasma.

In this paper we present an analysis of type IIIb
bursts in frequency band from 18 MHz to 30 MHz
during type III bursts storms on July, 2002. The aim
of the paper is to study the properties of type IIIb
bursts and their fine structure, striae bursts.

2. Observations

Type IlIb bursts were observed by radio telescope
UTR-2 in July, 2002 in 18-30 MHz band using
digital spectral polarimeter (DSP). It provided time
resolution 10ms and frequency resolution 12 kHz. In
this paper we consider Type IIb (Fig. 1) bursts,

which were observed during the decameter storm on
July, 10 — 18, 2002.
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Figure 1: A consequence of three type IIIb bursts
from 07:18:23 to 07:18:34 against type III bursts.

It was analyzed 18 type IIIb bursts, which were
observed 10, 11, 13, 15 July, 2002. Every observed
type IIIb burst consists of more than 35 striae bursts
in the whole frequency band from 18 MHz to 30
MHz. The time profile of stria is similar to typical
type III burst with fast rise and slower fall. But their
durations were smaller than that for normal type III
bursts. The duration of striae varies from 1 to 1.4 s
for all analyzed bursts with average value equals to
1.2s. It is interesting to note that the minimum of
striae duration (1s) is observed, when the active area
Ne 249 (http://www.gao.spb.ru) associated with the
decameter activity is situated near the central
meridian (15 July).

Frequency profiles of striaec are symmetrical in the
most cases. Values of frequency bandwidth Af" lies

in the interval of 40 - 80 kHz. The average bandwidth
equals to 50 kHz and it is not changed with the
location of associated active region (Ne 249) on the
solar disk.

We determined that the frequency distance between
neighbour striae in the observed type I1Ib bursts was
practically invariable (Fig.2) and its average value
equals to 220 kHz.

Striae fluxes are changed from 10 s.f.u. up to 10%s.f.u.
and are increased with coming active region to the
central meridian.
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Figure 2: The frequency distance between striae in a
type IIIb bursts.

3. Discussion

Decameter striae have approximately the same
durations and frequency bandwidths as decameter
spikes [6]. But if spikes are situated chaotically in the
dynamic spectrum, striae are met in chains forming
type IIb bursts. Besides both spikes and striae are
observed simultaneously with standard type III bursts.
So, on our point of view, all these bursts are
generated by fast electron beams. Type III bursts are
initiated by beams of high density and large spatial
sizes. As a result these bursts have large fluxes of
radio emission (up to 10° — 10° s.u.f) and long
durations (6-12s). At the same time decameter spikes
are connected with beams of low density and small
spatial sizes. This explain low spike fluxes (only as
far as 10° s.u.f)) and small durations (about 1s). In
this universal model decameter striac are generated
by fast electron beams with intermediate density and
spatial sizes between type III electrons and spike
electrons. This can explain approximate equalities of
durations and frequency bandwidths for spikes and
striac and at the same time understand the above
mentioned difference in behavior of spikes and striae
in the dynamic spectrum. Distribution functions of
both spike electrons and striac electrons are stable
ones. This provides generation of Langmuir waves
due to the quasilinear relaxation in the limited spatial
regions [3] and as a result to forming of radio
emission from these regions with limited frequency
bandwidths. The difference in densities of striac and
spikes electrons leads to the situation when the
quasilinear relaxation of striae electron distribution
functions takes place close to the flare. So striae
appear at higher frequencies than spikes. The larger
spatial sizes of striae electrons lead to the formation
of chains of striae in distinction from the case of
spike electrons, which generate spikes at random
fashion in the dynamic spectrum. There is also
another cause of appearance of stria chains. Kontar [8]
shown that if fast electron beams propagated in the

solar corona with density fluctuations then the
Langmuir turbulence of high level would be
generated in consequence of regions, which gave
chains of striae. Stria electrons generate Langmuir

waves at local plasma frequency @ e With frequency
bandwidth Af/f = wp,’sin’ 0/2w,,> (@, is the

electron cyclotron frequency and € is the solid angle,
in which fast electrons are enclosed). These
Langmuir waves are transformed into
electromagnetic waves in processes /+i =t+i at the
same frequency and with the same bandwidth. Using
our observational data for Af'/ f and magnetic field
( B=1.8G ) obtained from the observations of
decameter S-bursts [5] for these days we derived for
the angle, in which electrons flying off 6 ~ 20°.
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