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ABSTRACT:

Which type of data we can bring out
from our optical instruments and how
the optical observations can contribute
in the collaboration of flare study
with the NOBEYAMA NEW RADIOHELIOGRPH
are discussed in this talk by demonst-
rating the high resolution observations
of the October 12 1981 flare.

The October 12 1981 flare is one of
the biggest and one of the well—observe
d flare in the last solar maximum.

The high resolution Ha observations
were obtained with the DOMELESS SOLAR
TELESCOPE at Hida observatory, Kyoto
University, and the results of the
detailed photometry of them can be
reffered to KITAHARA AND KUROKAWA (Solar
Physics 125, 321(1990)).

Since the most important task of
the optical observations may be the
study of the flare build—up processes,

I will concentrate into the build—up
process of the October 12 1981 flare.
By examining the active region evolutio
n and the flare—development morphology,
I will show which type of magnetic
fields had been formed in the flare
region before the the October 12 1981
flare in the following.
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HIGH-RESOLUTION OBSERVATIONS OF lla FLARE REGIONS*
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Hida Observatory, Kyata Um'ver.tffy.' Kamitakara, Gifu 506-13, Japan

(Received 20 August, 1988)

Abstract, This paper gives a review of the recent high-resolution Ha observations of solar Mlares and
fare-productive active regions. From studies of the morphological and evolutional features of Ha llure
emitting regions, two types of two-ribbon flares, which are termed separating two-ribbon flure and confined
two-ribhon flare, are discussed. The former is characterized by conspicuous scparating motions or expanding
motions of the Ha two ribbons, whereas the latter shows only a short range of or no separating motions
of the two ribbons. The explosive compact flares, which occur in some compact newly-emerging flux regions,
are also discusscd.

Attention is paid to the successive and impulsive brightenings of Ha flare points which form the Ha flare
kerncls and the front lines of Ha two ribbons at the impulsive phases of Nares. Temporal relationships
between Ha line intensitics or profiles and hard X-ray or microwave emissions are discussed to discriminate
the cnergy transport mechanisms in the flare Joops.

Ha monochromatic image of high spatial resolution, at the present time, is the most sensitive detector
for finding the first appearance of newly-cmerging magnetic flux region and the developing flcatures of
sheared configuration of magnetic ficld, both of which are the key factors in flare energy build-up processcs.
1t is suggested that the successive emergence of a twisted magnetic flux rope might be essential for the
production of a major flare.. '

1. Introduction

The advantages of optical observations in the solar flare research are summarized as
follows:

(1) The high-spatial resolution of 1" ~ 0.2", which is at least necessary for studying
the fine structures of magnetic loops essential to flare processes, can be achieved. It is
about one order higher than in-other-wave lengths at the present status.

(2) The evolutional changes of magnelic field configuration of the llare region can be
examined from the morphological changes of the fine structures of sunspots, Ha fibrils
and Ha filaments. o

(3) The magnetic field vector of the photosphere can be quantitatively measured.

(4) The growth or shift of Ha flare emitting regions, which are the footpoints of the
flare loops, can be traced in detail. It helps us to study the djstribution and evolution
of flare loops together with X-ray and microwave data.

(5) Evolutional changes of thermodynamic structures in the chromosphere and the
photosphere heated by high-encrgy injection from the corona can be studied. This
enables us to discriminate the energy transport mechanisms in the flare loop.

The very high temperature material where the injtial energy release of [lares occurs
is, however, invisible in the optical range. Therelore, X-ray and microwave observations
are simultaneously needed to make the optical data efficiently work. Recent progresscs
in X-ray and microwave observations have still increased the importance of high-resolu-
tion optical obscrvations.

* Contributions from the Kwasan and Hida Observatories, Kyoto University, No. 292.

Space Science Reviews 81 (1989) 49-84,
© 1989 Kluwer Academic Publishers. Printed in Belgiun,
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T. KITAHARA AND [ KUROKAWA
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Fig. 2, A skelch of the flare region. The outer boundaries of the sunspot umbrae and penumbrae are

indicated by (ull and dotted lines, respectively. Broken lines show the arcas secannced by the two-dimensional

microdensitometer. The path ol the progressive brightenings at the first stage of the impulsive phase is shown

by the line 1-2-3-4-5 in sunspot 4. The line a=b-c~d shows the direction of the Ha-ribbon expansion
at the second stage of the impulsive phase.
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Fig. 3. Halight curves of the points a, b, ¢, and d shown by crosses in Figure 2. The ordinate gives intensity
rativs or intensitics of Nare points relative to the mean intensity of a quict region near the (are, The abrupt
and successive rising-up of light curves corresponds to the rapid expansion of the Hz ribbun,
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