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The 11-year cycle of solar activity No. 19
reached an abnormally high maximum in the Wolf
relative number. It is, therefore, very interesting to
look at the cause of this abnormal height of the
cycle, especially from the point of view of the fact
that the Wolf relative number depends on the
number of originated spot groups fo per time unit
and on their average life time 7o. These two sunspot
parameters have different lows of periodicity of
their time changes (Kopecky, 1967).

The importance of individual 11-year cycles
shows a long-term variation during the so-called
80-year period and this change is caused predomin-
antly by the 80-year period of the average import-
ance of sunspot groups, which means, primarily, by
the average life-time of the groups 7o. Cycle No.
19, as concern the Wolf numbers, is the highest
cycle in the whole history of sunspot observations
and in the same time it also represents the max-
imum of the present 80-year period of solar activi-

_ty. In this case, the mean life-time 7o should be the
highest in cycle No. 19. But this is not true. In cycle
No. 19 the value of To is lower thanincycle No. 18,
although it is still considerably high. This can be
seen in Figure 1, where the lower curve gives the
change of To, where T is the average life-time of
the spot groups for the whole 11-year cycle, and
was determined in the previous papers by Kopecky
(1967) and Kopecky and Kopeckd (1974) from the
Greenwich observational material.

The value of fom, which in Figure 1 is indicated by
full circles, represents the maximum value of fom in
the given 11-year cycle, Zf is the number of spot
groups formed throughout the whole 11-year cycle,
and in Figure 1 it is represented by empty circles.
The values of fim and fy were also determined in
previous papers (Kopecky, 1967, 1972 ; Kopecky
and Kopeckd, 1974) from the Greenwich observa-
tional material.
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From Figure 1 one can see that the reason for the
high value of the Wolf number in cycle No. 19 may
be found in the very high number of originated spot
groups f, the highest in cycle No. 19 of all the eight
studied 11-year cycles. In the same time the high
value of fo in cycle No. 19 is a consequence of the
systematic increase of fo during the last eight cycles
of solar activity, as one can also clearly see from
Figure 1.

Rm
el {200
60000 -
40000 | 4100
20000 |
[+
If, b ° 40
- ° ° .
wool ° ° oM
- * 4 90
2000 |
. {7
T 1 50
2} .
1%
o}
8}
6

2 3% 5B %17 89
Fig. 1. -

The abnormal height of the 11-year cycle No. 19
is then associated both with the relatively high
average life-time of spot groups 7o and with the
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high number of originated spot groups f. In the
upper part of Figure 1 it can be seen clearly that the
value of the maximum Wolf number Rwmis above all
determined by two parameters, i.e. by 7o and fo.
Here the course of Rm is compared with the course
of the product of To . =f in the individual 11-year
cycles.

Conclusion

To conclude we should like to stress the follow-
ing two main results:

1. Besides a striking 11-year periodicity, the
number of newly formed spot groups also show
a systematic increase within the investigated inter-
val. This systematic increase may be explained by
avery long secular variation of the number of newly
formed spot groups. The period of this secular
variation is longer than 100 years and may be as
long as several hundred years.

2. The very high value of the Wolf number in
cycle No. 19 is then the result of superimposing the
80-year period of the mean spot group life-time on
the very long secular variation of the number of
newly formed spot groups.

References

KOPECKY, M. (1967): Advanc. Astron. Astrophys., 5,

189.
KOPECKY, M. (1972): Bull. Astron. Inst. Czech., 23, 55.

250

KOPECKY, M. and KOPECKA, F. (1974): Bull. Astron.
Inst. Czech., 25,

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



