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Abstract

» |n previous works it was shown that the periodicity of the
manifestation of solar activity in the Northern and
Southern hemispheres of the Sun is essentially different
and form the N and S cycles of activity.

=» Among the detected differences of N and S cycles: the
start and end time, the discreteness properties, the
dynamics of the main periods, the time of the maxima,
the periods of "faults” and "synchronization”.



N and S activity on the Sun




SOHO Observes the Sun for 20 Years



Introduction

= Currently, solar cycles view prevails using mean
monthly values of the various indices and their
annual smoothed values for the entire solar disk.

= This view creates an illusion of monotony
changes major indices at all phases of the solar
cycle.
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International sunspot number

Solar cycle 24 progress
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SUN SP North. FFT smooth. Amplitude level -30 dB.
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N and S cycles activity

N cycle | Sp-T min Long T min Sp-N min Long N-min Sp-S min Long S-min
12 1878,54 10,46 1878,17 10,66 1878,84 10,21
13 1889,00 11,50 1888,83 11,75 1889,04 11,50
14 1900,50 12,54 1900,58 11,67 1900,54 12,54
15 1/%3,04 10,00 1912,25 10,67 1913,09 10,12
16 /1923,04 10,17 1922,92 10,41 1923,21 9,96
17 / 1933,21 10,29 1933,33 10,34 1933,17 10,12
18 / 1943,50 9,96 1943,67 10,16 1943,29 9,96
19/ 1953,46 10,29 1953,83 10,00 1953,25 10,25
2,6 1963,75 11,92 1963,83 11,09 1963,50 12,67

\ ¢1 1975,67 10,29 1974,92 10,75 1976,17 9,92

&%ﬁz 1985,96 10,00 1985,67 10,25 1986,08 10,04

3 1995,96 11,75 1995,92 10,91 1996,13 11,79
\Qq\ 2007,71 2006,83 2007,92
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Continuous Wavelet Time-Frequency Spectrum
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D N and S cycles (period 3-7 years)

Wavelet Filtration SP-N (3-5 years), SP-S (4-7 years).
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Major intervals periods
manifestations of solar activity

= Long-period (about 11 years).

= During periods of moderate
duration (2-7 years)

= Fluctuations of (O-C) (less than 2
years)






D Statistical and physical activity indices

W= WN+ WS

Sp = SpN +SpS
FI=Fi+Fi$S

spotless days = sdN +sdS



D Anti-cycles of solar activity

= The spotless days "contains
important information about the
periods ending generate magnetic
fields, groups of spots.

= They describe the properties of anti-
cycles activity, which can be
identified on the basis of daily data.

Spotless period

=» We evaluated anti-index cycle of
solar activity in the form of monthly
values of the number «spotless
days « as a percentage of the total
number of days in month.




Spotless data on SIDS
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Variations of anti- cycles N and S
D activity hemispheres within one year.
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N and S anti-cycles solar activity
SUN N%, Differenced. SUN S%, Differenced data.

Short-Time Fourier Transform Frequency Spectrum Short-Time Fourier Transform Frequency Spectrum
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Dynamic é year period in N and S anti -
cycles solar activit
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Coronal Holes cycles

= Coronal holes are long-lived on the Sun.
=» Their life times can reach 27 rotations of the Sun.

= Coronal hole is dynamic structure, they can change
their shape, texture and brightness during one rotation of
the Sun.(V.N. Obridko «Relationship between the
Parameters of Coronal Holes» Solar Phys (2011) 270: 297-
310)

= Their evolution differs from the evolution of groups of
sunspots.



Coronal holes cycles
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Coronal holes is main sources
magnetic storms in nearest future
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> Cycles of North and South coronal
holes (2002-2016 years)

N and S coronal holes Trans equatorial coronal holes
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Predictions of cycles solar activity —
base data

» The existence of cycles and anti-activity cycles of
Northern and southern hemispheres, manifestation of
their discrete nature of basic property of the solar cycle.

» The cycle of solar activity is a periodic process
constantly implemented the Sun discrete way.

» The Sun is always active and this should be taken into
account in the projections on the solar-terrestrial
relationship. ..



N and S cycles (Sp, more 2 years periods )
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19 cycle (SpN-S)
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24 cycle (SpN-S) Filir ( more 2 years)
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Conclusions

»The formation of each cycle is the result of
the joint effect of long-period (11 years)
periods of moderate duration (2-7) and
short periods (less than 2 years).

»2-7 years periods and shorter when
transitioning between cycles suggest
merging, splitting and limiting its lifetime.



Conclusions

= Difference of properties of cycles and anti-cycles of
activity for Northern and southern hemispheres is
their fundamental and must be at the heart of
modern models of solar cycles and their prediction

= The characteristic property of manifestations of
cycles is their discrete nature, which requires an
adequate view.
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Solar spot numbers R index 1963-2017.

Parametric Reconstruction [40 Sine], prediction 2011-2019, 15 main sin.
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Solar spot numbers R index 1963-2017. Lomb spec.
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ORIGINMSERVATIONAL DATA AND MAP OF ANOMALOUS
~ GEOMAGNETIC FIELD ON TERRITORY OF UKRAINE.
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VARIATIONS OF GEOMAGNETIC FIELD. KIEV 2015.
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re created, mainly, changes in electric currents in ionosphere of the Earth during the day
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