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THE MASS EJECTION EVENT OF 1986 MAY 4 AND THE
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Abstract. A sequence of structural changes in the low and high corona observed in
Ha and white light is investigated in details. Relatively slow Ha mass ejections have
been accompanied by X-ray and radio bursts as well as CME. Some interconnections
between all these events are analysed.

We analyse a sequence of dynamic events in solar corona, observed in Ha line,
and an associated coronal mass ejection (CME), X-ray bursts as well as microwave
and meter radio bursts in the west-limb flare of May 4, 1986. Ha pictures have been
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Figure 1. A most typical Ha picture for: a - Loop A, b - Loop B, and c - Spray.

recorded by the Small Coronagraph of the Wroclaw Astronomical Institute. Two
events with a clear movement of mass or disturbances propagating along coronal loops
with velocities 110 and 115 km/s were observed from 0850 and 0924 UT, respectively
(Fig. 1a,b). Both events coincided with soft X-ray precursors of a M1 flare (Fig. 2).
The GOES-7 full-disk X-ray data (1-8 A and 0.5-4.0 A) and the SMM XRP-FCS
X-ray image (Harrison et al., 1990) were used.

The spray was ejected at 0944 UT near the time of onset of the M1 soft X-ray
burst. The spray at N08-W developed velocity of 80 km/s and gained the maximum
height 64 Mm above the limb at 0959 UT (Fig. 1c). The flare was accompanied by a
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Figure 2. The X-ray, CME, radio and spray features for the 1986.05.04 event onsets study.

long duration soft X-ray burst as well as by relatively small (20-40 s.f.u.), but quite
prolonged microwave burst of total duration 39 min. - recorded at 3 GHz in Potsdam
(Fig. 2) and rather complicated but evident type II radio burst with some harmonic
structures and herring-bone features (Fig. 3). This dynamic spectrum was recorded
with a radio-spectrograph at IZMIRAN. The big loop type CME was observed at
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Figure 3. The radio dynamic spectrum recorded at IZMIRAN.

NO05-W in the range of heights from 3.1 Ry at 1011 UT up to 5.1 Ry at 1040 UT.
The span of the CME was about 70 degrees (Fig. 4). Some aspects of this CME have
been also discussed by Hundhausen et al. (1987), Harrison et al. (1990) and Kahler et
al. (1992). Analysis of the time-height trajectory revealed that the CME propagated
through the corona with the loop top velocity of 750 km/s. An extrapolation of this
trajectory to the 0.2 Rg level above the photosphere indicates that the onset of the
ejection took place at 0940 UT, i.e. at the time of the soft X-ray increase (Fig. 2).
Conversion of the observed frequency drift of the leading edge of the fundamental
type II band to the time-height dependence (given in Fig. 2), carried out on the basis
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ROTATIONAL CHARACTERISTICS OF THE GREEN
' SOLAR CORONA : 1947-1991
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Abstract. Fe XIV 530.3 nm coronal emission line observations have been used for
the estimation of the green solar corona rotation. A homogeneous data set, created
from measurements of the world-wide coronagraphic network, has been examined
with a help of correlation analysis to reveal the averaged synodic rotation period as
a function of latitude and time over the epoch from 1947 to 1991.

The values of the synodic rotation period obtained for this epoch for the whole
range of latitudes and a latitude band +30° are 27.524+0.12 days and 26.95+0.21
days, resp. A differential rotation of green solar corona, with local period maxima
around +60° and minimum of the rotation period at the equator, was confirmed . No
clear cyclic variation of the rotation has been found for examinated epoch but some
monotonic trends for some time intervals are presented.

A detailed investigation of the original data and their correlation functions has
shown that an existence of sufficiently reliable tracers is not evident for the whole
set of examinated data. This should be taken into account in future more precise
estimations of the green corona rotation period.
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1. Introduction

Besides other parts of solar body, also the solar emission corona has been studied with
aim of the synodic rotation period determination on the base of Fe XIV 530.3 nm
line measurements from patrol observations. After papers of Antonucci and Svalgaard
(1974) /an investigated epoch of 1947-1970/, Sime et al. (1989) /1974-1985/, Rusin
and Zverko (1990) /21st cycle/ and at last, paper of Rybak (1993) /1964-1989/, we
try to prolong investigated epochs up to the whole period of the green emission line
measurements.

2. Data and Methodology

‘The homogeneous data set of coronal green line intensities’ (HDS) over the period
1939-1991, prepared by Rybansky et al. (1993), has been used in the present study. It
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was created following the method of Rybansky (1975), on the base of measurements
from different coronal stations. HDS represents 53 years of daily records, each of 72
data with a position angle lag of 5°, where days of no available measurements have
been interpolated.

Following main steps of the data evaluation have been used for the estimation
of the synodic rotation period in selected time and latitude intervals of the green
line measurements : 1/ only east limb data have been used, 2/ a data division to
yearly intervals and sumation in 15° latitude bins, 3/ for each yearly latitude bin an
autocorrelation function (ACF) was computed for lag interval from 0 to 90 days (Press
et al., 1986), 4/ the center of mass of ACF was estimated with help of 13 points of
the highest correlation coefficient around local maximum in the lag interval from 21
to 35 days (see Hansen et al., 1969) for the core of their method), 5/ this estimation
of the ACF center of mass was taken to be the synodic rotation period, 6/ latitude
and temporal averages of the rotation period together with their standard deviations
have been computed for the whole epoch.

3. Results and Discussion

When only years with less than 200 interpolated days have been used (1947-1991), the
following results were obtained : 1/ the average synodic rotation period of the green
corona for the whole range of latitudes and the latitude band 330° are 27.52+0.12
days and 26.95+0.21 days, resp., 2/ applying the same procedure for western limb
data almost the same results have been obtained.

‘Differential rotation’ - Fig. 1 shows the synodic rotation period for latitudes from
-80° to 80°, when the time-averaging over the whole epoch is applied. Results are in a
good agreement with results of Sime et al. (1989) and the northern heliosphere clearly
rotates with greater velocity than the southern one. Comparing the whole corona and
the +30° latitude bin, the possitive difference of 0.5 day is obtained. Therefore, the
clear differential rotation of the green corona is without doubt as an whole epoch
average.

‘Cyclic time behaviour’ - even with relatively large standard errors, some trends of
data behaviour can be seen /1960-1964, 1971-1974/ in Fig. 2 but no cyclic dependence
of the rotational period was obtained.

In trying to find the reason for so large scatter of the rotational period estimations,
we have found that for the investigated part of ACFs, there are very low ACF max-
ima values typically of only 0.3! We can conclude, that it is very important to look
carefully for the existence of real tracers in emission data. Usual methodology for the
rotational period estimation should be applied only when the inevitable conditions
for this method are fulfiled. This type of analysis will be done in the near future.
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