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Type II Solar Radio Bursts Recorded at Weissenau 1966-1987

by

H.W. Urbarz
Astronomical Institute of Tubingen University
Weissenau Station
7980 Rasthalde, Ravensburg, GFR

Description of the Lists and Legends

These Type II solar radio bursts are an improved 1list of the Weissenau Obser-
vatory Bulletin data. Preliminary data were also published in Sclar-Geophysical
Data (SGD) Part I "Solar Radio Emission Spectral Observations." The 1list was ob-
tained by carefully reinspecting the film records. The films were viewed with a
projecting magnifier device when the contrast of a projected image was sufficient.
Otherwise an optical device was used. The film was put on an opaque glass strip for
inspection and was illuminated on the reverse side and shifted by means of driving
spools. Figure 1 shows both the devices in the laboratory at Weissenau Observatory.

Fig 1. The magnifier projecting device. At the right a stripe
of opaque glass*may be illuminated from the rear side.

The film is carried by this glass and shifted across the
glass.

A Tist of solar cycle 20 Type II bursts was published by Krivsky and Lukac
(1980). A 1list containing the events of solar cycle 21 was published by Robinson et
al. (1983). Those data were obtained by the Dapto and Culgoora Observatory,
Australia, while the Tist of Krivsky and Lukac depicts data of other Bulletins. The
shock velocities were derived from the frequency drift assuming a proper density law
[Meyer (1970); Gergely (1984); Robinson 1985].
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The following is a description of all columns of the 1ist. The user of this
data list may obtain a crude image of a Type II emission band in the respective
channels from the information of columns 3, 4, 5, 6, 7, 8, and 9:

Column 1: Year, day, month. An asterisk "*" indicates the film was analyzed
on the simple optical device. Otherwise the projecting magnifier device was used.

Column 2: Burst types with terminology as in SGD Explanation of Data Reports
Jul 1987. Bursts of other types are considered as associated to a Type II burst if
they occur 30 minutes ahead or before the respective Type II bursts. The symbol II
is used if there is only one emission band, which may be F (Fundamental) or H
(Harmonic).

Columns 3,4: Start time t t and end time tend in UT. Refers to the earliest
and Tatest burst feature seen on the film.

Columns 5.6: Start frequency, f¢y, and end frequency, fgnq, in MHz. If the
burst feature is long enough in time auration, then a mid frequency is given.

Columns 7.8: fpay> fpins in MHz. The maximum and minimum frequency of a burst
feature occurring near the start and near the end of the burst (see Figure 2).

Column 9: Frequency drift af/ at, in MHz/s. The frequency drift had to be
determined separately in each channel, because channel bandwidth is higher by a fac-
tor of about 2 in the next higher channel. The same holds for the quantities given
in columns 1 to 6. The parameters of our evaluation are shown in Figure 2. The
frequency drift in Mhz/s was determined as: (channel bandwidth)/ duration.

The parameter duration is not included in the Tist. Duration was found from the
difference between the time of the intersection of the channel boundary at the lower
frequency side and the intersection of the channel boundary at the higher frequency
side. Because the frequency scales are linear in each channel, the intersections
were found by a ruler, optimally assigned to the emission band of the Type II burst
that appears on film. The accuracies due to the sections determined in mm are:
+2.5% with the magnifier method and +3% with a simple method. These accuracies are
obtainable at smooth homogeneous regular emission bands. The practical obtainable
accuracy is given by the distribution of the burst in the dynamic spectrum, i.e.,
the patchiness, irregular boundaries towards higher and lower frequencies. In this
case the symbol "A" is applied prior to the value in the column. In cases of the
merging into other burst types thereby masking the Type II emission band or of the
overlap, the frequency drift cannot be given. There are a few cases of horizontal
response or negative drift of an emission band. This is indicated in the remarks,
Column 13. This feature may be a true feature of the emission but also may be due
to an unequal distribution of brightness at one band edge. The frequency drift
af/ at decreases with the decrease of the center frequency f o, ¢-

 —
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Fig. 2. Graphical display of the different columns given in the Tlist.
-2-




Columns 10,11: Center freguency in MHz (fiant) and t ¢, time of f.g4, gives
the point of the dynamic spectrum where the frequency drif% was determineé. The
emission band of a Type II burst may be fitted by a straight 1ine as mentioned in
Column 9, because the frequency drift is nearly constant over an octave, except in a
few cases given in Column 13. f is in most cases equal to f -1/2 (f
~fapnq). The dynamic spectrum ofcggﬁgp Observatories is nonlinear fgﬁggnentia1)s¥%rt
the ? scale and the Type II bursts extending over several octaves show a curvature.
In this case the tangent point gives the frequency to calculate the shock velocity
and the frequency drift to be utilized is the slope af/ at of the tangent at that
point.

Column 12: Bandwidth: 30-46-86-160-290-540-1000 MHz correspond to channel No.
1 to 6. Thus, Channel 1 = 30-46 MHz; Channel 2 = 46-86 MHz; Channel 3 = 86-160 MHz;
Channel 4 = 160-290 MHz; Channel 5 = 290-540 MHz; and Channel 6 = 540-1000 MHz.

Column 13: Remarks: The time is given first, followed by the event to which
it refers. Other different items are separated by a comma.

Explanation of symbols in the table:

<46 : the true value is smaller than 46 but cannot be depicted
from the film spectrum;

40-40 : both values in column fe¢y and f 4 are the same. See for
example on 21 April 197§. While $ is Targer than

fnin naturally, this may be found g%xnarrow bands with Tow
frequency drift.

~0,012 : the given value is inaccurate: disturbed recording, failure of
film processing, interference, etc.;

- : (horizontal sheort line): value cannot be depicted in principle
due to similar reasons (see line above);

empty space : irrelevant to give a value here.

Supplementary Burst List Information

The main 1ist in this Report is a result of the re-inspection of the Weissenau
burst Tist published in the Weissenau Bulletin and in SGD 1966 to 1987. In those
preliminary Tists all the bursts of Type II, IV, IIIGG-V and V were re-inspected to
find Type II bursts not yet identified. Therefore, the corrected Tist here differs
from the preliminary lists. It was impossible to look at all of the films from
start to the end because this would take too many working hours. To detect some
more unidentified Type II bursts the following procedure was performed. A1l the
Type II bursts recorded by other Observatories operating during the Weissenau obser-
vation hours were checked to see if they were inciuded in the Weissenau 1ist. In 28
cases Type II bursts could be identified there. These additional bursts are
presented in this Supplementary Tist. There were also cases of "no event" on the
Weissenau record. The reason is the different recording intensities versus the fre-
quency of the various instruments. The reverse situation was also found: other Ob-
servatories gave "no event" during their observation hours when such an event was
given by Weissenau. These events are mentioned already in the main Tist.




Other Introductory Remarks

The data presented here are not homogeneous in the sense of being recorded by
the spectrograph having the very same technical properties from 1966 to 1987. Since
1978, high gain LP antenna groups were employed in channels 1, 2, 3 increasing sen-
sitivity. The effective contrast of the burst events as white features on more or
less dark background changed considerably during the period of operation due to
changes in the circuitry feeding the intensity input of the recording scope.

Moreover the features of the radio bursts were different in some respects in
solar cycle 20 and cycle 21.

A copy of the film record of a Type II event may be obtained from the author at
$3.00 per 5 minute duration of event, plus a postal charge.
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LIST OF THE TYPE II BURSTS AND ASSOCIATED BURSTS
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