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SOLAR PROMINENCES IN THE YEARS 1967-1985

Rusin, V.', Rybensky, M.', Dermendjiev, V.2, Stavrev, K.Ya.>

! Astronomical Institute, Slovak Academy of Sciences,

059 60 Tatranské Lomnica, Czechoslovakia

2 Department of Astronomy and National Observatory,
72 Lenin Blvd., 1174 Sofia, Bulgsria

ABSTRACT. The preliminery results of the solar prominences for the years
1967-1985 are presented, based on the Lomnicky 3tft coronal station observa-
tions snd processed by the PDP computer st the Department of Astronomy snd Na-
tional Observatory (DANO), Sofia.

1. The number of prominences and their areas are functions of time and
vary similarly to the Wolf’s number.

2. A large decrease in the number and the area of prominences was obser-
ved in 1971, and a local meximum in 1975, one year prior to the beginning of
the new cycle 21.

3. A similar phase shift was observed between the polar zones of the two
hemispheres in cycle 21 as in cycle 20. The north polar zone reached the pole
in 1980, the southern one year later.

4. Preferred longitudes were observed in the polar and equatorial promi-
nen, ce zones in some years, (1977-1979).

5. Maximum frequeney of observed height + 20", width: 1° - 3°, area: 20 -
40 units.

COJHEYHHE MNPOTYBEPAHIH B 1967-1985 r.: [I[puBOAATCH NpelBapUTEIbHHE pesyJb-
TaTH HabapAeHu# nporTyGepaHuueB B 1967-1985 r. Ha BHesaTMe HHOM xopoHorpade JAom-
Hunkuit [Iux, xoTopwe OHauM O6paGOTAHN Ha BHYMCAMTENBHON! Mamuue [IJI1 6 JAHO B Co-
¢un.

1. HoauuecTBO M maomanb npoTyCepanueB sBaseTcs (yHKUMel BpeMeHM B cCoria-
cuM C uucaoM Boabda.

2. B 1971 r. Hebapnaercd pesKoe NOHMEEHME ITUX XapaKkTepucTux, a B 1975 r.
38 OZMH roJ 10 Havaxa uukia N 21, JoxkaabHO! Makcumywm.

3. B Teuenne nukaa ® 21 HabienaeTcsa acummeTpus B pasBuTum u rspudTe noasp-
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HHX B0H HaA OTJEJbHHX HOJYHApUAX NOXoxEe Kak B uuxae ¥ 20. Ha ceBepHOM mOaymapKm
T2 30HA AOCTHUrAaeT MOJKCh B MakCumywue uuxiae, B 1680 r., Ha KEHOM NOJYWSpHM HA
ron NOo3Xe.

4. B sKkBaTOpeasbHONl M NOASPHON B30HAX HAGIDLAANTCH fAPKME SOHH NpedepOBAHHX
IDOATOT nmpoTySeparl,-eB, Hamp. B 1977-13739 r..

5. MakcumanbHwe fpekBeHUmum HabapmaeMux BuHcOT-20", WHpPOT - 1°-3° 4 nIoma-
ne#t 20-40 emuHuu.

SLNECNE PROTUBERANCIE V ROKOCH 1967-1985: Na zdklade fotografickych pozo-
rovan{ protuberancii pomocou 20 cm koronografu na koronédlnej stanici Lommicky
5tft a po ich spracovani na po&{tadi PDP v DANO v Sofii, uvédzame niektoré
predbeiné vysledky ich enslyzy za roky 1967-1985.

1. Polet protuberancif{ a ich plocha je funkciou %asu a mé podobny priebeh
ako priebeh Wolfovho &1isla.

2. V roku 1971 sa pozoruje ndhly pokles oboch charskteristik, a v roku
1975, rok pred zafiatkom nového cyklu, lokdlne maximum.

3. V 21, cykle sa pozoruje podobny vyvoj poldrnych zon sko v cykle 20.
Polérna zona protuberancif dosshuje p6l v roku 1980, juZné o rok neskér.

4. Preferované d{%ky sa pozoruji ako v poldrnej tak aj v rovnfkovej zone,
napr. v 1977 - 1979.

5. Maximélne frekvencie vyskytu: pozorovanej vysky - 20", 3{irky 19239,
plochy 20 - 40 Jednotick.

1. INTRODUCTION

Prominences are cool clouds in the hot solar corona which "form in the
line of demarcation between photospheric fields of opposite polarity", for
example, Babcock and Babcock (1955). Their occurrence at the limb or in the
chromosphere (filsments) over long periods of time provide abundant informa-
tion sbout the large-scsle topology of the Sun’s magnetic field. They can al-
so be compared with other features of solar activity.

Esrlier papers, for example Secchi (1972), 4’ Azambuja and d’Azambuja
(1948 ), Waldmeier (1973), Hansen and Hansen (1975), Makarov et al. (1983), u-
nambiguously showed their variation with the solar cycles, for example, the
occurrence of prominence zones, their poleward migration, etc. Seversl results
can be found in the relation between prominences and other features of solar
activity, for exsmple Kiepenheuer (1953), Hanssen (1974), Waldmeier (1978).
However, many questions remain un-snswered (equstorward migration, preferred
longitudes, interaction between prominences snd corona, stability, etc. .

The purpose of this paper is to continue in the effort of easrlier papers,
mainly for the cycle 21.
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Fig. 1: Number of prominences (N), days of observation (D) and the average
number of prominences observed daily (ND). Wolf’s number in the upper
part.

2. OBSERVATIONS AND PRELIMINARY RESULTS

Since May 1967, regular limb observations of solar prominences have been
carried out at the Lomnicky Stft coronal station with the 20 cm coronograph.
Over the period 1967-1985, a great number of prominences have been observed,
covering the maximum and descending phase of cycle 20, and the whole current
cycle 21.
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Fig. 2: Lambert’s projection of prominences for 1979.
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The observational material was processed regularly at the Lomnicky St
observatory(the area of limb prominences is measured in terms of a "rectangu-
lar" surface, 1° heliocentric longitude and 10" geocentric height, heliogra-
phic latitude, height, width and brightness).

Recently a cstalogue of solar prominences in the EBSDI codes was presen-
ted on 9-track tape of density 800 bpi, BLOCKSIZE = 4800 bytes, RECORDSIZE
= 48 bytes, NUMBER OF RECORDS = 15 819, by DANO, Sofia.

On the basis of this catalogue we studied the distribution of the promi-
nences with heliographic latitude and longitude, their temporal development as
well as frequency distribution of their principal morphological characteris- .
tics. The following are the preliminary results:

A. Figure 1 shows the aversge annual number of prominences (N), the num-
ber of days on which observations were made throughout each individual year
(D), and the average number of prominences observed daily (ND) as s function
of time. As this figure indicates, the prominence activity (expressed by ND)
generally adopts the pattern of sunspot activity given in the upper part of
this figure. Yet, it must be noted that in 1971 it decreased rapidly, and re-
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Fig. 5: Distribution of prominences by srea.

ached a locsl maximum in 1975, one year prior to the next cycle, 21. This is
most clearly manifested for the northern hemisphere. The study of prominences,
arranged into groups according to their heights, has shown that the maximum
for 60" h 80" is very pronounced.

B. The prominence distribution with heliographic latitude and longitude,
and the phase of sunspot activity cycle was investigated using contour maps,
plotted in equivalent azimuthal projection (Lembert’s projection). A sample
of these maps for 1979 is given in Fig. 2. In the whole observational interval
two activity zones can be distinguished well, one at low heliographic latitu-
des, and the other near to poles, divided by a zone of lower activity, which

agrees with the results cited earlier for similar studies. The preferred
longitudes are well manifested in some years (1979-1979) in both zones and
both hemispheres.

C. The snalysis of the consecutive contour maps leads to the following
conclusions: 1. clearly manifested asymmetry is present in the prominence dis-
tribution in the northern and southern hemispheres both with regard to the ac-
tivity level and the development of the two zones of activity. The north polar
zone reached the north pole in cycle 20 in 1969 and in cycle 21 in 1980; for
the southern hemisphere this occurred in 1970 and 1981 respectively. 2. A well
manifested polar zone was observed in the years of sunspot maximum, shorter in
duration for cycle 21. 3. The polar zone exhibits a fine structure expressed
by formation of one to two preferred longitudes. 4: In 1975, year of relative-
ly high activity in the minimum, four active longitudes were formed in the
northern hemisphere at about 50°.
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D. The morphological prominence charscteristics ~ limb height, width and
srea-were studied by means of the empirical distribution function. As seen in
Figures 3, 4, 5, the most frequently observed height is: 20" - 30", width 1° -
3°, area 20 - 40 units.

The purpose of this paper is to introduce the Catalogue and make known a
number of important preliminsry results, mainly for cycle 21. The results of
the on-going statistic at studies will be published elsewhere.
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DISCUSSION

F'eB. Hyxaun

NlpoGoBaau X4 BE CONOCTABASTH Bamm kapTHMHH pacnpeleXeHus BCTPEUBEMOCTH NpPOTYy-
GepaHneP ¢ KapTaMM NOAOXEHMS AMHMM pasfeaa moxspHocTelt PoHOBHX MarERTHHX noxel
Mo AeHHHM O BOJOKHEX COCTaBaseMux B.J. MakapoBHM C COTpyAHMKOMN 7

V. Dermendjiev
HeT, HO MN HaMEpEeHH 3TO CHEA&Thb.
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DISCUSSION
To the paper Heinzel, Kotr& et al. from page 171

J. Staude
Did you already obtain some preliminary information on the extent of the
transition region between the cold component and the surrounding corona ?

P. Heinzel

I can comment this question. For one prominence, we obtained seversal spatially
-resolved Hel 10830 line profiles which indicate the spatial variations of the
prominence emission. From these measurements, we intend to deduce the optical
thickness of the hotter component and its spatial relation to that of the cold
component. Such an analysis should lead to a determination of the temperature
structure of the prominence - corona transition region and that of the inter-
fillar medium. However, the geometrical extent of the transition region stron-
gly depends on the gas pressure accepted in the models.
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