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" ABSTRACT. Tables giving the time-latitude distribution of the greer emissior corona
(Fe XIV 530.3 nm) brightness are presented. For each of the 402 Bartels rotations in the
period of 1947-1976 the averaged cororal intensities were calculated for each 50 of solar
latitude. The coronal activities in the northern and southern hemispheres are cseparated.

Previous results obtained from the original data are shortly summerized.

BPEMEHHO-W/POTHOE PACIPELEJEHYE 3EJEHO/ SMMCCHMOHHOM HOPOHH I COJHEUHHX
IVKJIOB 18, 19 1 20. IlpuBomgdaTcaA TabJaMULb BPEMEHHO-WMNPOTHOI'O paclnpeleleHnsd fAPKOC-—
T 3eJeHOl SMuMCCUMOHHON KopoHH. Ina kaxnoro us 402 6apTencoBCKux O00OpPOTOB 32
nepuorn 1947-1976 BHUNUCJIEHH yCDeNHEHHHE MHTEHCUBHOCTU LIS KaXIHX 5° resuorpa-
fuueckoit wmpoTH. To-Xe camMoe CHENaHO LIS MepuOAOB OXBATHBAKLUX WeCTb G6apTen-
coBCKUX 060poToB. KOpDOHANIbHaf aKTUBHOCTL B CeBEPHOM U HXHOM [NOJyWAapUSX BHpa-
¥eHa OTHeNbHO. [lepeuncaeHH pesyabTaTH MNOJYyUYeHHHe Ha 0a3e OPUTMHAJBHHX NAHHHX.

GASOVO-STRKOVE ROZDELENIE JASNOSTI ZELENEJ EMISNEJ KORONY POUAS 18., 19. A 20.SLNES-
NEHO CYKLU. Publikujeme tabulky dasovo-Sirkového rozdelenia jasnosti zelenej emisnej ko=
rény. Pre ka?dd zo 402 bartelsovskych rotdcii za obdobie 1947-1976 si vypo&itané priemer-
né intenzity kordny pre kaZdych 5° heliografickej Sirky. To isté sme urobili pre obdobia
zahriiujice Sest bartelsovskych rotdcii. koronélna aktivita na severnej a juZnej pologuli
Slnka je vyjadrend oddelene. Kritko sumarizujeme naSe predo$lé vysledky, ziskané z pévod-

nych pozorovacich udajov.

25

© Astronomical Institute of the Slovak Academy of Sciences + Provided by the NASA Astrophysics Data System



Inspired by our own observations of the intensity of the green emission corona (Fe
XIV 503.3nm) made at the Mt. Lomnicky Stit Observatory since 1965 and dissatisfied by re-
latively large gaps in the series of these observations owing to unfavourable weather, we
attempted to use all the observations of the green emission corona as they were successi-
vely published during the years 1947-1976 in the Quarterly Bulletin on Solar Activity by
a net of some 6-9 coronal stationms.

To be able to do this, it was first necessary to homogenize the data of different
stations, because theré are substantial differences in the methods of observation (visu-
al, photographic with a radial slit, photographic with a circular slit, photoelectric)
and also the height above the sun’s limb at which the observations are made at the diffe-
rent stations is not the same - it usually changes from 40 to 60 seconds of arc. Some re-
marks on the summary use of existing green emission corona observations were published by
Sykora (1970). It was found that, above all, systematic errors in position of the zero
point and the non-linearity of the position angle scales, the instability of photometric
scales and also the differences in the treshold of measurements at different stations
should be avoided when the data of different coronal observatories are used together.
This procedure was carried out.

Since the longest and the most homogeneous set of observations was available from
Pic du Midi, we have chosen this station as the reference and sll the data were reduced
to its photometric and position angle scales. This also means that the final data refer
to the height of one minute of arc above the sun’s limb and, at the same time, the redu-
ced intensities are expressed in millionths of the energy radiated from the centre of the
sun’s disk in a 0.1 nm strip of the spectrum near the emission coronal line (the so=cal-
led absolute corcnal unit).

In reducing the data, we restricted ourselves to #60° of heliographic latitude. This
means that we omitted the polar data which are connected with solar activity only little,
including their variation during solar cycles. Thus, any conclusions based on our reduced
data relate to the "active corona" which, of course, does not exclude the possibility of
studying the behaviour of very quiet regions within the limits of 160° of latitude, as
well. The relation of the final data to the activity is a little more forced by a fact
shown in Figure 8 (Sykora, 1970), i.e. the Pic du Midi photometric scale is "more sensi-
tive" to activity than the scales of the other stations.

The reduction procedure was described in more detail in (Sykora, 1975). Originally,
the reduced intensities for the east and west limbs of the sun for each day were obtained
in steps of 50 of latitude. These extensive original data have never -been published, but
they were the source for a good number of papers. In the abovementioned paper (Sykora,
1975), for example, special synoptic tables for Bartels rotations Nos. 1556=-1872 (years
1947-1970) are presented. A certain corunal index was calculated for rectangles 40Q
(three days) in longitude and 20° in latitude. On the whole, 54 such values are given for
each rotation. These data were used to study some large-scale and long-termed characte-
ristics of the corona including the rotational properties of the large-scale solar corona
(Sykora, 1971aj Antonucci, 1974; Antonucci and Svalgaardy 1974, 19763 Antonucci and Dode-
ro, 1977). As the main results, "active longitudes" and small differential rotation of
the corona have been indicated.

Several papers, based on our original data, were related to the study of some coro-

nal responses to the large~scale and long-termed phenomena in the lower layers of the
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sun’s atmosphere, especially those of the photospheric magnetic fields (Sykora, 1969,
1971b, 1979; Ambro% et al., 1971; Bumba and Sykora, 1972a, 1972b, 1973, 1974, 19763 Bumba
et al., 1972, 1973).

Lately,some interesting results on the longitudinal and latitudinal distribution of
the green emission corona brightness through the solar cycles have been graphically pre-
sented. The N-S asymmetry and the existence and reality of two maxima of activity during
the 11-year solar cycles was also discussed (Sykora, 1980).

We have also found it possible to use our data to construct synoptic charts for the
identification or morphological studies of coronal holes or of features which are suffi-
ciently related to them on one hand and of active coronal phenomena on the other hand
(Letfus et al., 1980). Atlas of the green corona synoptic charts for period 1947-1976 ha-
ve lately been published (Letfus and Sykora, 1982). It contains 402 charts covering Bar-
tels rotations Nos. 1556=1957. - .

We thought it necessary to enumerate our abovementioned results which were obtained
by using the data, a modified form of which we present in this paper expecting them to be
still useful and helpful to those working on various large-scale, long-termed and statis-
tical analyses of the different solar activity phenomena and of the solar cacles.

Nevertheless, the observational data on green emission corona have been published in
the Quarterly Bulletin on Solar Activity some years before 1947, we decided to begin our
reduction of the data with this year because the number of days without any observation
was already fairly low after this date. In the 1970’s the observational coverage of the
days became somewhat similar to that in the 1940’s, because the most productive observa-
tories (Sacramento Peak, Climax, Pic du Midi) interrupted publication of their date and
in some cases even stopped routine observations of the monochromatic corona completely.

The data presented here are arranged into blocks of six Bartels rotations. In the
first column, the heliographic latitude is given. The data in the next six columns repre-
sent rather highly averaged and modified original data for six Bartels rotations, the
number of which are given in the heading together with the first day of the first rota-
tion and the last day of the sixth rotation.

The averaging and modify:ing of the original data consisted firstly in reducing the
data of all corona stations (observations of Pic du Midi, Kislovodsk, Lomnicky Stit, Cli-
max, Sacramento Peak, Norikura, Wendelstein, Arosa and Alma Ata were used in turn) to the
photometric scale of Pic du Midi, as described in more detail in (Sykora, 1970, 1975).
This procedure yielded the data separated for the east and west limbs. Secondly, we cal=~
culated the corcnal intensities for the central meridian as an average of the values when
the proper meridian passed the east limb and, 14 days later, the west limb. After this
the data for the missing days were interpolated (about 3% of the data) so that there
would be one value for each day and each 5O of latitude. Such data were then the source
for drawing the ebovementioned atlas of the green coronal emission (Letfus and Sykora,
1982).

The daily data were further averaged for 27 days and as a result we have one value
for each 50 of latitude in each Bartels rotation. We present these data in this paper. In
the last column of our tables the data are further averaged for the six rotations as a
whole. The last three lines give the average values for the northern (+6O0 to OO, inclu-
sive) and southern (OO to -600, inclusive) hemispheres and also the total value (T) for

the sun within the limits of #60° of its latitude.
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