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ABSTRACT. A study of characteristic stages of flare development in H,
and radio was made for two complex limb events. By means of coronograph obser-
vations (Wroclaw) and radio observations (Tremsdorf) general conclusions were
drawn on the temporal correspondence of signatures of optically visible mass
ejections and radiation from hot flare matter. Three major stages characteri-
zing associated H and radio features of complex flare events have been de-
fined. Spray and bright flare loops appear to form two most prominent possible
signatures of main phase "explosive" radio burst phenomena. Interactions with
prominences seem to be a characteristic of complex flare events. Finally a re-
markable association between characteristic stages of post flare loop deve-
lopment and dm-burst activity ha been detected.

B3AMMOCBA3E BHEPOCOB B Hy ¥ PAIMOM3NVUERMS B PASBUTHM COBHTMI 9-Or0 MAPTA
1979 ¥ 9-0r'0 MDA 1982: [lpMBeseHH PESyXLTATH WB8YUEHUS Xap8KTepHHX CTanx#t pas-
BNTHA ZXBYX CAIOXHHX XMMGOBHX coOuTHE B H u pagmoausnasone. AHeANS XAMMGOBHX
¢maprporpemu » H (Bpomres) m pazmonsxyderus (Tpemcmopd) NpMBOZMT K ofmemy sa-
KIDYEHUD O B3BMMOCBAIN MEXNy ABKXeHMeM BHOpOcOB B H x msaydweHuem ropsuel
BeOumeYHOR mrasuu. OnpeXexeHN TDH OCHOBHHE CT@AMM, X&DAKTeDNSYINKE BSSMMOCBASD
asxeEnk B H & paamozMenssoHe Zbi CAOXHNX BCONMEUENX COOHTHH. BHGpPOCH X ApKKe
BCHHNeYHH® NEeTAM NO~BHIAHMOMY SABASDTCH IByMS HNOMMHMDYNMMMM SBACHHSIMM B TA&BHOR
¢ase "BspHBHHX" pagMOBCNAECKOB. BssumozelficTBMe C IpOTyGepaHIAMM OKA3HBAGTCH
XapakTepEHM IAf CAOXHHX BCONMEYHHX Nponeccos. HakeHen, o6HapymeHa CBE3b XOp&K-
TePHHX CT8AMf DASBATHI NMOCAEBCHNIEYHHWX MeTeXZb C MENUMETDOBHMK BCINECKAMM.
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S0VIS H-ALFA EJEKCI! A RADIOVEHO ZIARENIA POSAS VEVOJA DVOCH OKRAJOVECH
ERUPCIL: 9. MAJA 1979 A 9. JOLA 1982. Uvedené si vysledky 5tudia charakteris-
tickych stupfiov vyvoja dvoch zloZitych okrajovych erupcif v rédiovom Ziarent
a v H-alfa. Analyza filtergramov v H-alfa (Wroclaw) a rédiového Ziarenia
(Tremsdorf ) viedla k vSeobecnému poznatku o Zasove] zhode prejavov opticky
viditeInych ejekcif{ hmoty a Ziarenia z homicej létky erupcie. Boli definované
tri hlavné stupne, chakterizujice vzdjomny sivis H-alfa a rédiovych prejavov.
Protuberancie typu sprej a jasné eruplné slulky su najvyznamejSie znaky hla-
vnej fdzy "explozivneho" rddiového pulzu. Pre zloZité erupcie je vyskyt ak-
tivaych protuberancif{ charakteristicky. Zisteny bol sivis medzi vyvojom po-
erup®nych slu¥iek a emisiou na dm-vlnéch.

1. INTRODUCTION

In recent years the complex study of the dynamical processes displayed
by optical (coronographic) and radio/X-ray observations found a renewed inte-
rest by the exploration of solar flare processes and coronal mass ejections
(DULK, 1980; STEWART et. al., 1982; Wagner 1984). In particular flare sprays
and eruptive prominences were recognized to be similar in nature and directly
related to coronal mass ejections (CME) (Rust et al., 1980). A large part of
CME’s (=30 %) appeared not to be associated with Hy flare events.

On the other hand, almost all major flares are accompanied by sprays and
the major spray events exhibit radio responses in type IV and/or type II ra-
dio bursts. Up to now one open point is the question of an exact timing of
these phenomena occurring in different spectral regions which provides a key
for the understanding of the physics of the sequence of the underlying flare
processes. ‘

It is the aim of the present contribution to study the characteristic
stages of the flare development in Hy and in radio (cm-dm-m-Dm ranges) simul-
taneously for the two compex limb events of 9 March 1979 an 9 July 1982. A
detailed comparison of both events and of the different wavelength regions
will allow general conclusions on the temporal correspondence of signatures
of the occurrence of hot flare matter and cool mass ejections.

2. OBSERVATIONS

. The optical observations were made by means of the coronograph of the
Astronomical Observatory of the Wroclaw University. The coronograph is desi-
gned in particular for observations of active prominences and is equipped
with H, birefringent filter of 8 £ bandpass wich can be shifted in the range
+5 £ from the theoretical line center choosing the best contrast of the Hy-
picture.

The radio observations have been taken from the single frequency patrol
program of the Observatory for Solar Astronomy at Tremsdorf near Potsdam cove-
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ring the whole cm-dm-m-Dm-range at ten widely spaced wavelengths with a time
resolution <10 sec. Additional information on spectral features (e.g. drift
bursts) were obtained from records of the IZMIRAN- and Weissenau- radio spec-
trographs (Courtesy Drs. V.V. Fomichev and H. Urbarz).

A summary of the most important stages and related phenomena displayed by
the optical and radio observations is compiled in Table 1.

3. DISCUSSION

It is shown in Table 1 that, apart from various types of coronal activity
which is invisible ir H and a series of intermitting processes differing for
each particular event, three stages caz be defined which characterize large
flare events, viz. {(!) the preflare stage, {2) the main flare phase, and (3)
the post flare activity. The preflare stage is characterized by a gradual pre-
burst increase at microwaves associated with the start of the brightening or
expansion (rise) of flare loops and/or prominences (flare loops and active re-
gion prominences are often difficul to discriminate at solar limb observa-
tions !) Next follows the main flare phase (cf. Priest, 1982) which sometimes
allows to distinguish an impulsive burst onset from an explosive one. The la-
bel "impulsive" phase here means ™ot too long" duration (<5 - 10 min), "not
to high" particle energy (<10 ... 30 keV), and "not too steep" onset (rise
time ~1 ... 3 min) in contrast to the "explosive" phase (cf. Kfivsky et al.,
1976 ). The event of 9 March 1979 shows that both the preflare stage and the
impulsive phase, may correspond to the appearance of closed loop phenomena.

An "explosive" burst onset, however, may be related to processes leading ei-
ther to disruptions of prominences which is especially indicated by the ocur-
rence of sprays (9 March 1979) or to the appearance of bright flare loop erup-
tion (9 July 1982). A peculiarity of the latter event is the relatively short
duration of its main phase.

Active region prominences seem to play an important‘role for the genera-
tion of large flares which can be understood in the frame of an extended Sves-
tka- or Kaastra-model (Svestka et al., 1982; Kaastra, 1985). It can be lear-
ned from optical limb observations that often there is a contribution of ac-
tivity due to an interaction from more or less distant parts of the Sun, e.g.
neighbouring prominences, active regions, or parts of them. During periods of
high activity the flare events are typically influenced or triggered by an o-
verlapping in time with former or newly excited flare activity. For such a be-
haviour the flare of 9 July 1982 is a good example.

Finally, the considered events allow to detect a remarkable association
between dm-burst activity and a peculiar phase of post flare loop formation,
as already mentioned in the context of another event by Karlicky et al. (1985).
More detailed analyses of the presented events will be published elsewhere.
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