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Abstract

A Fourier spectral analysis of the 400 year s of recorded sunspot number s gener ates
multiple peaksindicating multiple forces are responsible for the sunspot cycles.
Interestingly, many of these spectral peaks correspond to the orbital periods of the
planets or biting the sun. Analogous to the generation of our ocean tidesfrom the
lunar and solar gravitational forces, similar forces from the planets on the solar
photospher e create plasma tides that appar ently influence the sunspot numbers. An
integration over theseindividual forcestowardsthe sun could prove useful in
predicting future sunspot cycles but such calculations ar e sufficiently complex
enough to require a high speed mainframe super computer.



FIGURE AND TABLE CAPTIONS

Figures 1-2. Thesetwo panels show the recorded sunspot data recorded since 1610.
Therecorded historical data are averaged over one month periodsto cancel out the
rotational motion of the sun’svisible surface. These historical data arerecorded at a
number of sitesincluding NOAA. Arrowsindicate significant events that occurred
over the 400 years of data to orient viewersto the timeframe shown.

Figure 3. Thisfigureshowsthe number of peoplethat either perished or emigrated
during famines since 1610. Those afflicted, i.e. perished or emigrated, are plotted
against the average sunspot number during the famine. The data suggest atread
towards higher survivability rates as the sunspot numbersare higher.

Figure4. Thisfigureshowsthe Fourier spectral analysis of the historical sunspot
numbers. Peaks from various planetary influences areindicated. The two largest
peaksare centered at 0.615 yearsand 10.8 years. Jupiter’sorbit is11.86 yearslong
and possibly obscured by the 10.8 year peak if thispeak isdueto an intrinsic plasma
process. Jupiter’s peak could be split because Jupiter not only has a pronounced
gravitational force but a magnetic force aswell. Thislatter forcereversesevery 10.8
year solar cycle when the solar magnetic forcereversesin sign. Therotational
motion of the sun likely shiftsthis peak aswell. A detailed solution to the Equations
of Motion interacting with a plasma could explain these peaks but such equations
are complex and would likely require a super computing mainframe to solve.

Tables1-2. Tablesof the planetary orbital data and planetary masses. All datain
Table 1 arereferenced against the background stellar reference frame. These data
areused to calculaterelative gravitational tidal forcesfrom the following equation

a, (axial )=+ rAZGAr%,

where a; (axial) isthetidal acceleration along the line connecting the planet and sun,
r" isthe unit vector pointing towards the planetary body,

G isthegravitational constant,

Ar isthecylindrical coordinateradius of the sun,

M isthe mass of the planetary body, and

R isthe distanceto the planet.

Table3. Tableof therelativetidal forces observed at the surface of the sun from the
various planets and the largest asteroid Ceres orbiting the sun derived from the
equation given above. The for ces are shown relative to the force from the earth
which has been normalized to a value of one. Thisdecision was madein part by a
general lack of knowledgein the plasma density in the solar photosphere, a lack of



knowledge of the depth of the aver age sunspots dating back 400 yearsaswell as
relative lack in thereative distribution of sunspotswith solar latitude, all of which
can influence the exact values of Ar. Nonetheless, general trendsin the sunspot
numbersagainst planetary tidal forceswill be shown to occur in the following
sections.

Figures 5-6. These figur es show images of the solar system during two
representative sunspot cycle peaks. Thefirst figureindicates therelative positions of
the planets seen from 5 Astronomical Units above the sun on 15-Dec-1957 and the
second figureindicates the relative positions of the planets from the same location
on 15-Nov-1804. These calculations wer e made with the Starry Night software
package and such images wer e used to calculatethetidal forceson sun’s
photospherefor each of the 24 historically recorded sunspot cycle peaks.

Figure7. Thisfigure showsthe solar plasma tides calculated in the same manner as
the earth’s ocean tides using known planetary positions and known tidal forces.
Unlike earth’stidal motions, the sun has no solid continents and the solutions are
mor e sinusoidal in appearance as compar ed to the tidal motionsroutinely published
for theearth. In each of the 24 well defined solar cycle peaksrecorded in history, the
data are plotted against the anglesrelative to Jupiter which has the most significant
tidal force on the sun (see Table 3). These data are sorted into four groups: blue
curvesfor weaker solar cycleswherethe peak SSN areless than 100 sunspots, solar
cycleswherethe peaksrange from 100 to 150, solar cycles wherethe peaksrange
from 150 to 200, and the most significant peaks having SSN peaksin excess of 200.
The next figuretakestheseresults and compar es them to the actual sunspot cycle
peaks.

Figure8. Thisfigureshowsthe peak in sunspot numbersfor each of the 24
historically recorded sunspot cycle data as a function of the summed planetary tidal
for ce calculations using data shown in previous tables and figures. This data trend
against thetidal forces confirm a connection to the Fourier analysis data shown
earlier in Figure4. Unlikethe Fourier analysis, data presented in Figures 7-8 give a
better interpretation asto the actual physical processesinvolved in creating
additional sunspotsin theindividual solar cycles. These data suggest that asthe
planetary tidal forcesincrease, existing sunspots break apart into additional
sunspots by the shearing motions caused by the plasma tidal waves generated by the
gravitational for ces connecting the sun to the planetary bodiesin our solar system.
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All rightsreserved. Severe penaltieswill be sought against those publishing these data
without explicit written permission from this author.
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Jupiter
Saturn
Uranus
Heptune
Pluto

Orbital and Historical Data

Distance Period
# (km) (days)
I 57910 87.97
II 108200 224.70
III 149600 3ah.2a6
IV 227940 686.98
v 778330 4332.71
VI 1429400 10759.50
VII 2870990 304685.00
YIII 4504300 &601%0.00
IxX 5913520 90h50

Incl Eccen Discoverer
7.00 0.21 -

3.39 0.01 -

0.00 0.02 -

1.8 0.09 -

1.31 0.05h -

2.49 0.06 -

0.77 0.056 Hexrschel
1.77 0.01 Adams
17.15 0.25 Tombaugh

Date



bercury
WENUS
Earth/hoon system
Earth
loon
Plars
Jupiter
lo
Europa
Sanymede
Callista
Satum
Titan
Uranus
Titania
Oheran
Meptune

Triton

Fluta/Charan system
Ceres
“esta

Pallas

Planetary mass = 10°
(relative to the Sunj)

Satellite mass
(relative to
the parent planet)

Planets and natural satellites

0.166 01

2.447 5383
3.040 432 B33 33
3.003 4535 596 32

03227151
S54.79194

235, 5860

43.66244

51.513859

123000383 = 1072

470 = 1077
253 = 1077
7.80 = 1077
567 x 1077

237 =107

406 = 1077
347 = 1070

209 = 1074

Dwarf planets and asteroids

0.007 396
0.00047
0.00013
0.00010

Absolute
mass

3.301 = 10%° ky
4,867 = 10°% ky
6.046 = 10°% kg
£.972 = 10°% ky
7.346 = 10°% kg
B.417 = 10%° kg
1.899 = 10%7 ky
8.93 = 10°% kg
4.80 = 10%% kg
1.48 = 10°° ky
1.08 = 10%% ky
5685 = 10°7 kg
1.35 = 10°% ky
8.682 = 10°° ky
3.52 = 10%7 kg
3.01 = 10%7 kg
1.024 = 10%° kg
214 = 10%? kg

1.471 = 10%% ky
9.3 = 10°" kg
26 = 10°" kg
2.0 = 10°" kg

Mean
density

£.43 glom®
£.24 glem®
4.4309

3.91 glem®

1.24 gicm®

0.62 gicm®

1.24 gicm®

161 gicm®

2.06 gicm®



Relative Tidal For ces seen from the surface of the sun.

Planet/Asteroid Tidal Force at Sun
(if Earth = 1)
Mercury 0.9413
Venus 2.1277
Earth 1.0000
Mars 0.0300
Jupiter 2.2299
Saturn 0.1078
Uranus 2.03E-03
Neptune 6.21E-04
Pluto 3.94E-08

Ceres 4.06E-06
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SSN cycle peaks: <100, 100-150, 150-200; =200

relative solar plasma tidal height
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