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ABSTRACT. Table 1 gives the mean velues of the duration of H-alpha fla-
res as a function of their importance and subdivision by comprehensive flare
index. The results were computed using data on 460 flares, observed in the
years 1970-~1974, and 561 flares, observed in the years 1975-1979. The flare
data were selected from extensive records of large flares, published by Dod-
son et al. (1975, 1980). Flares accompanied by a type IV radio burst produce
electrons of higher velocities than flares accompanied by type II radio bu-
rsts. Table 1 indicates that the mean duration (D) of the same importance
class of flares related to type II radio bursts is shoter and has a smaller
standard deviation (S.D.) than the flares related to type IV radio bursts.

OBIME TTOKABATENM COJNHEUHHX BCTIHWEK M IIUTEJABHOCTE CBEUEHMA BCIHIEK B H-
AJBPA., B ra6. 1 npuBeNeHH A2HHHE O CpeflHell AIMTENBLHOCTHM CBeYeHus BCnHwex B H-
anbda, LIS TOIpAcHpefeseHNsA BCOHWEK N0 MX MOMHOCTM M ofliemM HoxkasaTene. Pesyib-
TaTH GHJAM MONYUYEHH HE OCHOBe uccaemoBaHusd 460 Bcnwmex Habamiaewhx B 1970-1974
rr. # 561 Bcnumek Habanpzeemux B 1975-1979 rr. JansWe o0 OCoJbUMX BCHOHWKAX OHLJAK
npusejgens B cnuckax Hoxcox u Ap. (1975, 1980). Benwmku CONpoBORLAKMMECS Daiuo=
Bcmaeckewyu 1V rtuna, ABISOTCH MCTOUHMKAWM BJIEKTDOHOB C GOJEe BHCOKO# CKOPOCTBD
IO CP8BHEHMK CO BCNHmKaMM CBABAHHHMA C pamguoBcmreckawny 1l Tuna. PesyabTaTH
npuBeleHHNe B Ta6, 1 MOKa3WBa®OT, 4YTO I4aA BCHHWEK HE OTIUYAKUMKCS OO MOWMHOCTH,
noxyqaewcd CpelHW IJIMTENBHOCThL cBedeHns B H-aawda (cronben J) u ee npucmepcus
B cayuae 11 Tuma Huxe, uew B caydae 1YV Tuna. PesynrTarT NOKasrBSeT HA CBA3 MEeX-
Ay CTeneHbb YCKODEHUA BJBJIEKTPOHOB U LJAUTEIBHOCTLD CBEUEHUS BCHOHNWKU B H-anbda.
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CELKOVE INDEXY ERUPCII A DIZKA TRVANIA H-ALFA ERUPCII.VV tab. 1 sd uve-
dené stredné hodnoty dfZky trvania H-alfa erupcii asko funkecia ich importancii
a podrozdelenia podTa celkového indexu. Vysledky boli vypoditané z ddejov pre
460 erupcii, pozorovanych v rokoch 1970-1974 a 561 erupcii z rokov 1975-1979.
Udaje o erupcidch boli vybrané z rozsiahlych zoznemov velkych erupcii, publi-
kovanych Dodson et al. (1975, 1980). Erupcie sprevddzané rddiovym zdbleskom
typu IV produkujd elektrdény vysSich rychlosti,v porovnani s erupciami sprevd-
dzanymi rddiovymi zdbleskami typu II. Z tab. 1 plynie, ¥e strednd dI¥ka trva-
nia H-alfa erupcii (D) mdé men3iu hodnotu i rozptyl (S.D.), ak erupcie tej is-
tej importancie si sprevddzané rddiovym zdbleskom typu II, v porovnani s ty-
pom IV. Vy¥sledok naznaduje stivislost medzi dIlZkou trvania H-alfa erupcii a
mierou urychlenia elektrdnov.

1. INTRODUCTION

The individuel flares differ from one another considerably in many para4,
meters. The relations between the individual psrameters are still not quite
clear. The magnetic field, its configuration and the conditions for genera-
ting current layers at various levels of the solar atmosphere probably play
an important part. The variability in the spectral abundance of emissions, ge-
nerated during a flare, led to the introduction of profiles and comprehensive
flare indices (Dodson et al., 1975).

The duration of H-alpha flares reflects the quantitative as well as the
altitude variation of the gradual phase of the flare . Observations of flares
in the H-alpha are not suitable for determining the time and place of the pri-
mary energy release, the so-called impulsive phase of the flare. The emission
most suitable for studying the impulsive phase is the hard X-radiation. Transg-
formation processes take place after the energy has been released in the cour-
se of the gradual phase and can be analysed not only using the H-alpha, but
also other emissions, e.g. soft X-rays.

The analysis of observational data indicates that the duration of H-alp-
ha flares varies considerably., Smith (1962) gives the mean duration of H-alp-
ha flares as a function of importance:

Importance 1 25 mins
2 55 mins
3 -4 120 mins

The purpose of this study is to determine the mean values of the dura-
tion of H-alpha flares in dependence on the flare profile. Flares with a high
comprehensive index play an important part in the overall production of the
short-wave, radio, as well as corpuscular emission.

2. OBSERVATIONAL DATA AND THEIR ANALYSIS

The basic observational data on the flare parameters were adopted from
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records of "large" flares (Dodson et al., 1975, 1980). The only criterion for
selecting and processing a flare was the condition that the\beginning and end
of the H-alpha flare had to be known precisely. In the lists, these flares
are distinguished from those with less accurate data by the times of the be-
ginning and end of the flare being underlined. For each "large" flare, Dodson
et al. (1975, 1980) constructed a flare profile which contains data on the
X-ray, H-alpha and dynemic radio spectrum of the flare in terms of five num-
bers.

On the whole, 460 flares observed in 1970-1974 and 561 fldres observed
in 1975-1979 were selected and processed. The results are given in Tab. 1.
Column 4 of this table contains the mean durations of the H-alpha flares by
their importaence. Column 5 gives the standard deviation of the mean value.
Columns 6 - 8 contain flare data related to type IV radio bursts. Columns 9
- 11 contain the flare data related to type II radio bursts.

Table 1
The mean duration (D) of the H-alpha flares
All flares with type IV with type II

Years Imyp N D S.D. N D S.D. N D S.D.
1970-74 SF 29 20 12 14 23 15 13 15 6
1975-79 SP T1 27 18 11 19 14 24 33 22
1970-74 SN 128 28 16 62 29 19 44 25 12
1975~79 SN 134 30 21 17 35 17 29 27 26
1970-74 SB 47 27 17 15 30 23 19 19 7
1975-T79 SB- 59 33 29 8 43 35 29 27 24
1970~74 1N 91 55 31 30 64 40 35 50 23
1975-79 1N 105 49 27 26 61 32 23 36 22
1970-74 1B 93 55 32 40 66 34 14 40 19
1975-79 - 1B 87 54 39 18 59 54 16 35 21
1970-74 oN 32 71 36 7 64 30 3 67 4
1975-79 2N 44 63 29 11 92 27 2 66 8
1970-74 2B 40 83 45 18 96 51 5 73 30
1975-79 2B 52 g2 67 21 139 79 9 64 40
1975-79 3B 9 201 151

Remarks:

N - Numbers of selected flares

D - The mean duration of flares in minutes

S.D. - Standard deviation of the mean duration D, in minutes

Type II metre radio bursts, frequently observed to accompany large fla-
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res, indicate the occurrence of shock waves in the corona and the accelera-
tion of electrons to non-relativistic velocities. Type IV radio emissions in-
dicate electron acceleration to relativistic velocities (Chupp et al., 1982,
Mullan, 1983). Flares which produce solar cosmic radiation (E in excess of

20 MeV) display a high degree of correlation with'type IV radio bursts (Kah-
ler, 1982). Subgroups of flares associated with type II and IV radio bursts
were established, using the observational material, with respect to the dif-
ferent final velocities of the electrons accelerated during the flares. It
should be pointed out that the type IV burst may lag a few minutes behind the
type II burst (Kahler, 1982); this would be evidence of the prolongation of
the mechanism of electron acceleration in flares as compared to the cases in
which only type II bursts were recorded.

3. RESULTS

Apart from the expected direct dependence of the flare importance on its
duration, one should notice the large scatter in all the calculated values.
The accuracy in determining the mean duration of H-alpha flares could possib-
ly be increased by stricter determination of the burst importances.

The most significant result of this study is the finding that the mean
duration of the H-alpha flares, associated with type II radioc bursts, is shor-
ter than of the flares of the same importance which are accompanied by type IV
bursts. The results indicate a relation between the duration of the H-alpha
flare and the degree of electron acceleration.
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