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Abstract

Optical phenomena of solar activity in February 1986 are summarized. There appeared
three active regions, NOAA AR4711, 4712, and 4713, and AR4711 and 4713 produced large
flares. ‘

1. General Aspect in February 1986

Relation between solar activity and its associated interplanetary and terrestrial phe-
nomena becomes complicated if the activity occurs simultaneously or successively, but it
becomes simple and clear if a single active phenomenon occurs on the Sun during the mini-
mum activity phase. The period of February 1986 is close to the ideal case, and provides a
good opportunity for studying the solar-terrestrial physics.

Figure 1 shows monthly and yearly means of Sunspot Relative Numbers from 1975 to
1988. The activity is almost minimum in February 1986 in the yearly means. The sunspot
sketch on 5 February is shown in Figure 2. Active Regions NOAA 4711, 4712, and 4713
are visible in 30 January — 12 February, 2 — 6 February, and 3 — 15 February. NOAA 4712
region, appeared on 2 February on the west hemisphere, was inactive, but the other regions
were active and many flares were observed in both regions.

A synoptic chart in Feb. 1986 (Figure 3) shows that all regions except NOAA 4711
and 4713 regions were quite calm, and NOAA 4711 region emerged in a region with negative
polarity. Figure 4 shows a synoptic chart of solar magnetic field in Feb. 1986. Except for
NOAA 4711 and 4713 regions, the magnetic field was quiet.

Flare Importance versus time is shown in Figure 5. Large flares occurred on 4, 5, 6,
and 7 Feb. in NOAA 4711 region and on 4 Feb. in NOAA 4713 region.

2. Active Region NOAA 4711

A large sunspot group in the solar minimum phase often shows greater activity than
that of similar size in the maximum phase. An evolutional characteristic of an active region
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shows that the time of its development is usually one half or less than that of its decay.
While for NOAA 4711 region the time of its decay is nearly equal to that of its development,
implying the loss of magnetic energy was quite fast and violent (Yang et al., 1987, Markova
et al., 1987, Smith et al., 1987, Wu et al., 1987, Luo et al., 1988).

Figure 6 shows a vector magnetogram of NOAA 4711 region observed on 31 Jan. at
the Okayama Astrophysical Observatory. The development of magnetic field and sunspot
was obtained at the Yunnan Observatory as shown in Figure 7 and 8. Umbra N-O (north
polarity) was almost stable, while other umbrae N-1, S-1 (south polarity), N-2 and N-
3 changed their area/position very fast. Total area for each day, as shown in Figure 8,
increased quickly until 4 Feb., and was maximum on 4 and 5 Feb., then decreased at the
same rate as its development. A pair of N1 and S1 rotated clockwise around umbra N-0;
magnetic shear, due to the movement of umbra S1, became large, and large flares occurred
along the neutral line (Hagyard et al. 1988).
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OKAYAMA OBSERVATORY VECTOR MAGNETOGRAM
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Figure 6
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