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NotesNotes

• This is a personal research and is NOT 
associated with any organization.

• This research focuses on the overview of 
the solar system and the connection 
between Earth, Sun and everything else 
surrounding the solar system.

• All material presented are freely available 
in the public domain.
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OverviewOverview

• Introduction
– Solar system and its dynamics
– Milky way 
– Universe

• Climate change in the solar system
– At the edge of the solar system
– Inside the solar system
– Impact on Earth’s Climate and Seismic activities

• Connection between natural disasters on Earth 
and space weather

• Galactic superwave theory 
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Solar System and Its DynamicSolar System and Its Dynamic

• Solar system
• Milky way galaxy
• Universe

Type : SBbc (barred spiral galaxy)
Number of stars : 100-400 billion stars
Mass : 5.8 × 1011 M☉
Diameter : 100,000 light years

Source: Wikipedia
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Solar SystemSolar System
• Consists of eight 

major planets
• The sun contains 

~99.86% of the total 
mass in the solar 
system
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Solar System : Comets & AsteroidsSolar System : Comets & Asteroids

Oort cloud is a spherical cloud of up to a trillion icy objects that is 
believed to be the source for all long-period comets and to surround 
the Solar System at roughly 50,000 AU (around 1 light-year (LY)), and 
possibly to as far as 100,000 AU (1.87 LY). 

The Kuiper belt, the region's first formation, is a great ring of debris 
similar to the asteroid belt, but composed mainly of ice. 

Asteroids are mostly small Solar System bodies composed 
mainly of refractory rocky and metallic minerals.
The main asteroid belt occupies the orbit between Mars 
and Jupiter, between 2.3 and 3.3 AU from the Sun. It is 
thought to be remnants from the Solar System's formation 
that failed to coalesce because of the gravitational 
interference of Jupiter.
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Outer edge of the Solar SystemOuter edge of the Solar System

TheThe heliosphereheliosphere is a bubble inis a bubble in spacespace "blown" into the"blown" into the interstellar mediuminterstellar medium (the (the 
hydrogen and helium gas that permeates thehydrogen and helium gas that permeates the galaxygalaxy) by the) by the solar windsolar wind. . 
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Outer edge of the Solar System Outer edge of the Solar System 
(Animation)(Animation)
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Outer edge of the Solar SystemOuter edge of the Solar System
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Solar System View From the OutsideSolar System View From the Outside
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GalaxyGalaxy
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Solar System in Milky Way GalaxySolar System in Milky Way Galaxy

Traveling at the speed of about 155 miles (250 kilometers) per second, the Sun 
completes one revolution around the galactic center in about 220 million years.
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Solar System Path Around Milky WaySolar System Path Around Milky Way
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~ 26,000 light 
years

Milky WayMilky Way
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Jet Stream at the Center of the Milky Way

The Double Helix Nebula:  a magnetic The Double Helix Nebula:  a magnetic torsionaltorsional wave propagating out of the Galactic centre, by wave propagating out of the Galactic centre, by 
Mark Morris, Mark Morris, KevenKeven Uchida, and Tuan DoUchida, and Tuan Do
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Milky Way Black HoleMilky Way Black Hole
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Milky Way Simulation (By Ants)Milky Way Simulation (By Ants)
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On Earth, December 10, 2009 An Extraordinary Celestial Spiral. Credit: 
ESA/NASA & R. Sahai

the formation of an unusual pre-
planetary nebula in one of the most perfect 
geometrical spirals ever seen. 

In space, September 6, 2010
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Exploration of the UniverseExploration of the Universe
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Nebula at four different frequency spectrums
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RedshiftRedshift
In physics and astronomy, redshift occurs 
when electromagnetic radiation—usually 
visible light—emitted or reflected by an 
object is shifted towards the (less energetic) 
red end of the electromagnetic spectrum 
due to the Doppler effect or other 
gravitationally-induced effects. More 
generally, redshift is defined as an increase 
in the wavelength of electromagnetic 
radiation received by a detector compared 
with the wavelength emitted by the source. 
This increase in wavelength corresponds to 
a drop in the frequency of the 
electromagnetic radiation. Conversely, a 
decrease in wavelength is called blue shift.
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Visible spectrum of Milky way

Milky WayMilky Way

40 light years 500,000 light years
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Zoom out even moreZoom out even more
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Large scale structure in 
the northern equatorial 
slice of the SDSS main 
galaxy redshift sample. 
The slice is 2.5 degrees 
thick, and galaxies are 
color-coded by luminosity. 

Sloan Digital Sky Survey
ital Sky Survey (3-D Visualization of Visible Universe) [
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Schwarzschild ProtonSchwarzschild Proton

The nucleari of the 
atom is a black hole 

proton attached 
together by 

gravitational force –
orbiting each other at 

the speed of light

Schwarzschild Proton describes the 
nuclei of an atom as a mini black hole, 
where protons are attracted to each 
other by gravitation rather than some 
mysterious undefined “strong force.”
This radical new view of the quantum 
world produces a unification of the 
forces and appropriately predicts 
measured values for the nucleon of 
atoms. 
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AtomAtom
•• Solar System ModelSolar System Model--Ernest Ernest 

Rutherford discovered that the Rutherford discovered that the 
atom is mostly empty space atom is mostly empty space 
with a dense positively charged with a dense positively charged 
nucleus surrounded by nucleus surrounded by 
negative electrons.negative electrons.

•• Neutron : a subatomic particle Neutron : a subatomic particle 
with no net electric charge and with no net electric charge and 
a mass slightly larger than that a mass slightly larger than that 
of a proton.of a proton.

the regions or clouds in which 
electrons would most likely be 

found. 
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Our Milky WayOur Milky Way
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A scaling law for Organized Matter of Mass VS RadiusA scaling law for Organized Matter of Mass VS Radius

The universe is self replicating itself !The universe is self replicating itself !
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Climate Change in Our Solar Climate Change in Our Solar 
SystemSystem

• At the edge of the solar system
• Changes at the Sun
• Changes inside the solar system
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The glowing plasma at the leading edge of our Solar System 
has recently increased 1000 percent

ALEXEY N. DMITRIEV, “PLANETOPHYSICAL STATE OF
THE EARTH AND LIFE,. IICA Transactions, Volume 4, 1997

http://www.soulsofdistortion.nl/earth1.html
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ALEXEY N. DMITRIEV Paper ALEXEY N. DMITRIEV Paper 
SummarySummary

• Current Planet-to-Physical alterations of the 
Earth are becoming irreversible. Strong 
evidence exists that these transformations are 
being caused by highly charged material and 
energetic non-uniformity's in anisotropic 
interstellar space which have broken into the 
interplanetary area of our Solar System. 

• This "donation" of energy is producing hybrid 
processes and excited energy states in all 
planets, as well as the Sun. 
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Giant Ribbon Discovered at the Giant Ribbon Discovered at the 
Edge of the Solar System Edge of the Solar System 

Although scientists knew that their models would be tested by the IBEX measurements, the 
existence of the ribbon is "remarkable" says Geoffrey Crew, a Research Scientist at MIT and the 
Software Design Lead for IBEX. "It suggests that the galactic magnetic fields are much stronger 
and exert far greater stresses on the heliosphere than we previously believed."  -
Sciencedaily.com

At the boundary of our Solar System, the interactions between solar wind particles and interstellar medium particles 
create Energetic Neutral Atoms (ENAs), particles with no charge that move very fast. 
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IBEX MeasurementIBEX Measurement

Overall, the intensity of ENAs has dropped 10% to 15%, and the hotspot has 
diminished and spread out along the ribbon.
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The Ribbon observed by the Interstellar The Ribbon observed by the Interstellar 
Boundary Explorer (IBEX) MissionBoundary Explorer (IBEX) Mission

http://www.nasa.gov/mission_pages/ibex/telecon_20100929.html
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The IBEX Ribbon: Are we in for a new era 
in the Sun's voyage through the Galaxy?

http://www.physorg.com/news194079881.html

Scientists suggest that the Ribbon of enhanced emissions of EnerScientists suggest that the Ribbon of enhanced emissions of Energetic Neutral Atoms, discovered getic Neutral Atoms, discovered 
last year by a NASA Small Explorer satellite IBEX, could be expllast year by a NASA Small Explorer satellite IBEX, could be explained by a geometric effect ained by a geometric effect 
coming up because of approach of the Sun to the boundary betweencoming up because of approach of the Sun to the boundary between the Local Cloud of the Local Cloud of 
interstellar gas and another cloud of a very hot gas called the interstellar gas and another cloud of a very hot gas called the Local Bubble. If this hypothesis is Local Bubble. If this hypothesis is 
correct, IBEX is catching matter from a hot neighboring interstecorrect, IBEX is catching matter from a hot neighboring interstellar cloud, which the Sun might llar cloud, which the Sun might 
enter in a enter in a hundred yearshundred years. . 
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NASA Confirms Solar System is NASA Confirms Solar System is unexpectedlyunexpectedly
passing through Galactic Cloudspassing through Galactic Clouds

The fact that the Fluff is strongly 
magnetized means that other clouds in the 
galactic neighborhood could be, too.

Eventually, the solar system will run into 
some of them, and their strong magnetic 
fields could compress the heliosphere
even more than it is compressed now. 

Additional compression could allow 
more cosmic rays to reach the inner 
solar system, possibly affecting 
terrestrial climate and the ability of 
astronauts to travel safely through space. 

http://science.nasa.gov/science-news/science-at-
nasa/2009/23dec_voyager/



42

What is Cosmic ray?What is Cosmic ray?
•• Cosmic rays are Cosmic rays are 

energetic particles energetic particles 
originating from outer originating from outer 
space that impinge on space that impinge on 
Earth's atmosphere. Earth's atmosphere. 
–– 89% of all the incoming 89% of all the incoming 

cosmic ray particles are cosmic ray particles are 
simple protons, with simple protons, with 

–– nearly 10% being nearly 10% being 
helium nuclei (alpha helium nuclei (alpha 
particles), and particles), and 

–– slightly under 1% are slightly under 1% are 
heavier elements; heavier elements; 

–– electrons (beta electrons (beta 
particles) constitute particles) constitute 
about 1% of galactic about 1% of galactic 
cosmic rays.cosmic rays.
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HeliosphereHeliosphere CompressionCompression

• When the boundaries shrink in size and the solar wind becomes weaker, galactic 
cosmic rays have a much easier time gaining access into the inner solar system. In 
contrast, when the solar wind becomes more powerful, the boundaries inflate and 
galactic cosmic rays have a harder time penetrating into the solar system.
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Solar Wind Loses Power, Hits 50Solar Wind Loses Power, Hits 50--year Low year Low 

Global measurements of solar wind pressure by Ulysses. Green curves trace the 
solar wind in 1992-1998, while blue curves denote lower pressure winds in 2004-
2008. 

There has been a sharp decline in the 
sun's interplanetary magnetic field 
(IMF) down to only 4 nanoTesla (nT) 
from typical values of 6 to 8 nT," he 
says. "This record-low IMF 
undoubtedly contributes to the record-
high cosmic ray fluxes." 
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Measurements from the ACE and Ulysses spacecraft show that the fMeasurements from the ACE and Ulysses spacecraft show that the force exerted by orce exerted by 
solar wind is literally falling with time. solar wind is literally falling with time. 

Solar Cycle
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Red and yellow areas 
depict high concentrations 
of galactic dust in our 
solar system. During 
limited solar activity (top 
picture) most interstellar 
dust can be found above 
or below the Sun, while at 
the solar maximum 
(bottom picture) the dust 
is concentrated close to 
the Sun in the plane of 
the planets orbits.
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Cassini Measurement of ENACassini Measurement of ENA

NASA's Cassini spacecraft created this image of the bubble around our solar system 
based on emissions of particles known as energetic neutral atoms. These particles 
are emitted from the boundary of the heliosphere, our sun's region of influence, as 
solar wind interacts with the interstellar medium.

http://www.sflorg.com/cassini/missionnews/casmn111909_01.html
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Solar System Crossing Galactic PlaneSolar System Crossing Galactic Plane
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Comet Strikes Increase as We Comet Strikes Increase as We 
Pass Through the Galactic PlanePass Through the Galactic Plane

• Researchers at the Cardiff Centre of Astrobiology have built a computer model of 
the SolarSystem's journey around the Milky Way. Instead of making a perfectly flat 
orbit around the galaxy's centre, it actually bounces up and down. At times it can 
rise right up out of the galactic plane – getting 100 light years above – and then dip 
down below it. They calculated that we pass through the plane every 35 to 40 
million years.

• This time period seems to match dangerous periods of impacts on Earth. 
According to the number and age of craters on Earth, we seem to suffer increased 
impacts every 36 million years. Uh oh, that's a match

• According to their calculations, the Solar System will be passing through the 
galactic plane in the near future, and should see an increased risk of impact. Our 
risk of impact could increase 10-fold. 

http://www.universetoday.com/14082/comet-strikes-increase-as-we-pass-through-the-galactic-
plane/
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The Sun is more active The Sun is more active 
now than over the last now than over the last 
8000 years8000 years

http://www.mpg.de/english/illustrationsDocumentation/documentation/pressReleases/2004/pressRelease20041028/

Reconstructed sunspot activity (10 year average) for the last 11,400 years based on C-14 data (blue curve) 
and the directly observed historical sunspot data since 1610 (red curve). The reliable C-14 data ends around 
the year 1900 so that the sharp increase in sunspot activity in the 20th century does not appear in the graph. 
The reconstruction shows clearly that a comparable period of high sunspot activity previously existed over 
8000 years ago. 

The Sun's magnetic field 
increased by 230 percent 

since 1901. 
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SummarySummary

• Solar system is crossing through the galactic plane. 
• Solar system is also entering local interstellar clouds with 

strong magnetic field and hot gases.
• Heliosphere is compressing as the solar system enters 

allowing more comic ray (or other highly charged 
particles) and dusts to enter the solar system. 

• Compression produces energetic non-uniformity's in 
anisotropic interstellar space.

• ENA roughly along the galactic plane varies by 10% 
during the last six months. 
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Changes in Our Solar SystemChanges in Our Solar System



53Science News, 1994. 144. 334.
A growth of dark spots on Pluto

Picture credit : Pane Andov
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• A comparison of the 
maps shows that 
Pluto's brightness has 
changed between 
1994 and 2003. The 
northern pole is 
brighter and the 
southern hemisphere 
is darker. Summer is 
approaching Pluto's 
north pole, and this 
may cause surface 
ices to melt and 
refreeze in the colder 
shadowed portion of 
the planet. 

http://hubblesite.org/newscenter/archive/releases/2010/06/image/e/
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A change in light intensity and light spot dynamics on Neptune
New Scientist, 1994. 144. 18.Picture credit : Pane Andov
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Dolginov Sh.Sh. Magnetic fields of Uranus and Neptune : a look from the Earth. // Geomagnetism and 
aeronomy.33, N 2, 1993. 1-22.

Picture credit : Pane Andov



57Picture credit : Pane Andov



58Science News, 1955. vol. 148, N 21.
Reporting of auroras on Saturn
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Jupiter WarmingJupiter Warming
•• Between 1998 and 2000, Between 1998 and 2000, 

three White Ovals (giant three White Ovals (giant 
vortices) on Jupiter merged vortices) on Jupiter merged 
and formed a new oval, and formed a new oval, 
approximately the size of approximately the size of 
Earth. Initially, it was white Earth. Initially, it was white 
but it turned brown and then but it turned brown and then 
red in 2005. The official name red in 2005. The official name 
of the red spot is "Oval BA" of the red spot is "Oval BA" 
although it's more popular although it's more popular 
nickname "Red Spot nickname "Red Spot JrJr" has " has 
considerably more cachet.considerably more cachet.

•• On Jupiter, the sun's energy On Jupiter, the sun's energy 
is only 4% of the level we is only 4% of the level we 
receive on earth, nowhere receive on earth, nowhere 
near enough to fuel its near enough to fuel its 
turbulent, planetturbulent, planet--sized sized 
storms. Jupiter radiates into storms. Jupiter radiates into 
space more than twice the space more than twice the 
heat it absorbs from the sun. heat it absorbs from the sun. 
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Clouds on Mars

A series of Martian atmosphere transformations increasing its biosphere quality. In 
particularly, a cloudy growth in the equator area and an unusual growth of ozone 
concentration. 



63Picture credit : Pane Andov



64Picture credit : Pane Andov
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Ion sputtering occurs when ions from the solar 
wind or Mercury’s magnetosphere impact the 
surface, “knocking off” atoms and molecules. 
Meteoroid vaporization occurs when incoming 
meteoroids, generally small dust particles, 
impact Mercury’s surface at high speeds, 
causing the surface material to vaporize. 
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Effect on the EarthEffect on the Earth
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Earth sees increasing cosmic Ray and Earth sees increasing cosmic Ray and 
it is exceeding the space age record it is exceeding the space age record 

Cosmic rays can seriously damage DNA. If DNA damage cannot be repaired by the cell, the 
cell could die. If the damage is copied into more cells, then a mutation could occur. Exposure 
to large amounts of cosmic rays could increase the risks for cancer, cataracts and neurological 
disorders. Long term exposure to cosmic rays, or short intense bursts, could affect the 
evolution of life on Earth. 
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Increase in interstellar dust grain, Increase in interstellar dust grain, 
fireballs & meteor showers fireballs & meteor showers 

The number of interstellar dust grains increased 
from four per day, per meter in 1997 to 12 per day 
in 2000, Landgraf said. The results were announced 
earlier this month. He expects the rate to stay 
constant until 2005, and then increase by another 
factor of 3 prior to 2013. 

http://www.space.com/scienceastronomy/dust_storm_030814.html

More 
fireballs & 
Meteor 
showers
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Increasing Meteor RatesIncreasing Meteor Rates

This strong showing continues a recent 
trend of intensifying Geminids that could 
lead to a regular "super-shower" in the 
years ahead.

www.spaceweather.com
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A Puzzling Collapse A Puzzling Collapse 
of Earth's Upper of Earth's Upper 

AtmosphereAtmosphere

These plots show how the density of the thermosphere (at a fiducial height of 400 km) has waxed and waned during the past four solar cycles. Frames (a) 
and (c) are density; frame (b) is the sun's radio intensity at a wavelength of 10.7 cm, a key indicator of solar activity. Note the yellow circled region. In 2008 
and 2009, the density of the thermosphere was 28% lower than expectations set by previous solar minima. Credit: Emmert et al. (2010), Geophys. Res. 
Lett., 37, L12102. 

July 15, 2010: High above Earth's surface 
where the atmosphere meets space, a 
rarefied layer of gas called "the 
thermosphere" recently collapsed and now is 
rebounding again. 

"This is the biggest contraction of the 
thermosphere in at least 43 years," says John 
Emmert of the Naval Research Lab, lead author 
of a paper announcing the finding in the June 
19th issue of the Geophysical Research 
Letters (GRL). "It's a Space Age record." 
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A Giant Breach in Earth's Magnetic A Giant Breach in Earth's Magnetic 
Field Field 

December 16, 2008

NASA's five THEMIS spacecraft have 
discovered a breach in Earth's magnetic 
field ten times larger than anything 
previously thought to exist. Solar wind 
can flow in through the opening to "load 
up" the magnetosphere for powerful 
geomagnetic storms. But the breach 
itself is not the biggest surprise. 
Researchers are even more amazed at 
the strange and unexpected way it 
forms, overturning long-held ideas of 
space physics. 
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EarthEarth’’s Magnetic Field Impact Climates Magnetic Field Impact Climate
• "Our results show a strong 

correlation between the strength of 
the earth's magnetic field and the 
amount of precipitation in the 
tropics," one of the two Danish 
geophysicists behind the study

• "If changes in the magnetic field, 
which occur independently of the 
earth's climate, can be linked to 
changes in precipitation, then it can 
only be explained through the 
magnetic field's blocking of the 
cosmetic rays," he said. 

http://www.spacedaily.com/2006/090112183735.ojdq7esu.html

Svensmark, H. et al. 2007. Experimental evidence for the 
role of ions in particle nucleation under atmospheric 
conditions.Proceedings of the Royal Society A. 463 
(2078): 385-396. 



73http://www.newsroom.ucla.edu/portal/ucla/scientists-discover-surprise-in-101025.aspx
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North Magnetic Pole Moving Due to North Magnetic Pole Moving Due to 
Core FluxCore Flux

http://news.nationalgeographic.com/news/2009/12/091224-north-pole-magnetic-russia-earth-core.html

Earth's north magnetic pole is racing toward 
Russia at almost 40 miles (64 kilometers) a 
year due to magnetic changes in the planet's 
core, new research says.

The core is too deep for scientists to directly 
detect its magnetic field. But researchers can 
infer the field's movements by tracking how 
Earth's magnetic field has been changing at 
the surface and in space.

Now, newly analyzed data suggest that 
there's a region of rapidly changing 
magnetism on the core's surface, possibly 
being created by a mysterious "plume" of 
magnetism arising from deeper in the core. 

http://www.sciencedaily.com/releases/2005/12/051209113513.htm



75

Earth sees an increase in destructive earthquakeEarth sees an increase in destructive earthquake

2009

http://www.thehorizonproject.com/earthquakes.cfm

55



76http://www.worldclimatereport.com/wp-images/neptune_temps.JPG

EarthEarth’’s temperature fluctuation is happening in s temperature fluctuation is happening in 
correlation with  Neptunecorrelation with  Neptune’’s flux intensitys flux intensity

Photometry: the measurement of the flux 
or intensity of an astronomical object's 
electromagnetic radiation 

Minimum Distance from Earth: 4.3 billion 
km (2.68 billion miles) ~ it takes 4 hours for 
light to travel to earth.

H. B. Hammel, G.W. Lockwood, “Suggestive 
correlations between the brightness of 
Neptune solar variability, and Earth’s 
temperature, ”
Geophys. Res. Lett., 34, L08203
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Noctilucent clouds 

Asteroid clouds

Thomas, GE; Olivero, J (2001). "Noctilucent clouds as 
possible indicators of global change in the mesosphere". 
Advances in Space Research 28 (7): 939–946. 

There is evidence that the relatively recent 
appearance of noctilucent clouds, and their 
gradual increase, may be linked to climate 
change.

Noctilucent clouds, are tenuous cloud-like
phenomena that are the "ragged-edge" of a much 
brighter and pervasive polar cloud layer called 
polar mesospheric clouds in the upper 
atmosphere, visible in a deep twilight. They are 
made of crystals of water ice. The name means 
roughly night shining in Latin. They are most 
commonly observed in the summer months at 
latitudes between 50° and 70° north and south of 
the equator.

• Highly reflective (i.e. highly conductive) in the 
frequency ranges from 50 MHz to 1 GHz 
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11-Jul-2008 14-Jul-200911-Jul-2007

Increasing Noctilucent
cloud activity

http://www.sciencedaily.com/releases/
2009/12/091215192216.htm
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http://www.space.c
om/news/090610-
military-
fireballs.html

"The fireball data from 
military or surveillance 
assets have been of 
critical importance for 
assessing the impact 
hazard," said David 
Morrison, a Near Earth 
Object (NEO) scientist 
at NASA's Ames 
Research Center. He 
noted that his views 
are his own, not as a 
NASA spokesperson. 

Incoming Incoming 
Space Rocks Space Rocks 
Now Now 
ClassifiedClassified
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Predicted GPS Outage from Predicted GPS Outage from 
20102010--20142014

http://abcnews.go.com/Technology/AheadoftheCurve/story?id=7647002&page=1

The GAO report predicated only an 80 percent likelihood 
the Air Force would be able to maintain 24-satellite 
constellation the full over a period between 2010 and 2014. 
Going below 24 satellites could result in lower GPS 
performance, GAO said. 
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http://www.telegraph.co.http://www.telegraph.co.
uk/science/scienceuk/science/science--

news/7204617/Strongernews/7204617/Stronger
--radiationradiation--fromfrom--thethe--SunSun--
willwill--causecause--satsat--navsnavs--toto--
failfail--scientistsscientists--warn.htmlwarn.html
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• Researchers found 
passengers faced the 
“hazard” of space 
radiation, which created 
unhealthy levels of 
exposure while flying at 
‘typical cruise altitudes’
of 40,000 feet.

• Nasa scientists believe 
the earth is facing 
danger from a once-in-
a-century “solar flare”, a 
disturbance on the Sun’s 
surface that could cause 
geomagnetic storms on 
this planet.

http://www.telegraph.co.uk/science/space/8102629/Airline-frequent-fliers-radiation-
poisoning-risks-from-space-solar-flare-storm-activity.html
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• On Sept. 2, 1859, at 
the telegraph office at 
No. 31 State Street in 
Boston at 9:30 a.m., 
the operators’ lines 
were overflowing with 
current, so they 
unplugged the 
batteries connected to 
their machines, and 
kept working using just 
the electricity coursing 
through the air 

http://www.wired.com/wiredscience/2009/09/telegraphs-ran-on-electric-air-in-crazy-
magnetic-storm-150-years-ago/



85http://www.satelliteonthenet.co.uk/index.php/2013

20142011 2012 201320102009

Public Domain InformationPublic Domain Information on Number of Satellites Launched on Number of Satellites Launched 
Between 2009 Between 2009 -- 20142014

20102009 2011 2012 2013 2014
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• In November, 
Norway will 
officially move its 
military command 
base to its former 
Cold War complex 
in Bodo inside the 
Arctic Circle. 

http://www.bbc.co.uk/news/world-europe-11386699
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Russia is building 5,000 underground Russia is building 5,000 underground 
bunkers to be completed in 2012bunkers to be completed in 2012

• Nearly 5,000 new 
emergency bomb shelters 
will be built in Moscow by 
2012 to save people in 
case of potential attacks.

• Moscow authorities say 
the measure is urgent as 
the shelters currently 
available in the city can 
house no more that half of 
its population.

http://windowstorussia.com/moscow-building-5000-bomb-shelters-by-2012.html
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Future Earth Changes SummaryFuture Earth Changes Summary
• Decreasing solar wind pressure
• Increasing interstellar dust
• Increasing cosmic ray – link to cloud formation
• More active Sun
• Leak in Earth’s Magnetosphere
• Major solar eruption ~ 2010 - 2017

– Earthquake
– Severe weather
– More comets & asteroid
– More dust entering our solar system
– Power disruption

• At solar maximum
– Magnetic pole reversal ~ 2013
– Potential power disruption
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ConclusionsConclusions

• All of information IS in the public domain
• The solar system is traveling into the plane of 

milky way containing large amount of energy.
• The Sun’s heliosphere is strongly interacting 

with the galactic plane.
• Climate change is happening to all planets in our 

solar system.
• The solar activity interacts with the planets and 

energy from outside the solar system.
• The sun is expected to have strong activity and 

will result in major events on earth during the 
next solar maximum.
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Connections among Planets & the SunConnections among Planets & the Sun

• Summary of the current space weather 
situation

• Solar Dynamic – interaction between the 
Sun and earth

• Planetary alignment
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Solar system position relative to the galactic planeSolar system position relative to the galactic plane

Energy PlaneEnergy Plane
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Summary for Earth changesSummary for Earth changes

• Increase in Cosmic ray
• Increase in Cosmic dust
• Increase in meteor shower rate and space rocks
• Rapid shift in Earth magnetic field
• Giant breach in Earth’s magnetic field
• Collapse in Earth upper atmosphere
• More rain & floods
• More earthquake occurred on new fault zone 
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Solar Dynamic Solar Dynamic –– interaction interaction 
between the Sun and earthbetween the Sun and earth

• Solar Cycle
• Connections with Earthquake and climate 

disruptions
• Solar activities & climate change 

predictions 
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The SunThe Sun

•• Account for 99.86% of Account for 99.86% of 
the Solar systemthe Solar system’’s mass.s mass.

•• Diameter : 109 x EarthDiameter : 109 x Earth
•• Mass: 332,900 x EarthMass: 332,900 x Earth
•• Surface temperature ~ Surface temperature ~ 

5,778 K5,778 K
•• Composition by massComposition by mass

–– Hydrogen : 73.46%Hydrogen : 73.46%
–– Helium : 24.85%Helium : 24.85%
–– Oxygen : 0.77%Oxygen : 0.77%

•• Solar Magnetic Activity Solar Magnetic Activity 
CycleCycle
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SDO
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Main Satellite that are used to Main Satellite that are used to 
observe the Sunobserve the Sun

SOHO, STEREO, SDO, ACE
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Sun is made of a gaseous plasma and is not a  solid body, it does not rotate at the same speed at all 
places. Specifically, near the poles the surface rotates in around 35 days, but near its equator the Sun  
rotates about every 25 days. This is called differential rotation. This process leads to stretching and 
stressing of the Sun’s magnetic field, creating heat, intense active regions, and solar blasts of charged 
particles. 
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SunSun’’s Magnetic Field Cycles Magnetic Field Cycle

Sun magnetic pole reverse every 11 yearsSun magnetic pole reverse every 11 years
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Owens et al., 2006

Sun magnetic pole reversal processSun magnetic pole reversal process

During the solar pole reversal, the During the solar pole reversal, the 
heliosphereheliosphere will be altered for a short period will be altered for a short period 
of time.of time.

Solar Wind Speed During Magnetic Pole ReversalSolar Wind Speed During Magnetic Pole Reversal
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Solar Activity CycleSolar Activity Cycle
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Solar Cycle 24Solar Cycle 24

the solar cycle vary greatly in magnitude and duration from cycle to 
cycle as they depend on the position and tilt of each planet and its 
conductance presented for this electron flow 

2013
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The average sunspot is about the size of  
Earth, though the largest can be 20 times 

the size of Earth.

The technical name is "fast-mode magnetohydrodynamical
wave," or "MHD wave" for short. 

Tsunami on our Sun
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CMEs are large Scale magneto-plasma structures  
(storms) that erupt from the Sun and propagate 
through the interplanetary medium with speeds 
ranging from few Km S-1 to more than 3000 Km S-
1. 

CMEs are large solar storms that can blast out a 
cloud of billions of tons of particles at over two 
million Km per hour.  Smaller one s can occur 
almost any day.

CMEs originate from active regions, filament 
regions or from complex e.g. containing filaments 
and active  regions. 
When CMEs occurs the closed magnetic structures 
are flown off, which expand into the inner 
heliosphere following a CME, the coronal near the 
sun restructures itself, producing post eruption 
arcades or flare loops. 

CMEs originating on the visible solar disk are 
known as Earth directed CMEs and reaches to 
Earth within 1 to 3 days . 

Corona Mass Ejections (CMEs)
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CME VideoCME Video

C3 imagesC3 images have a larger field of view: They encompass 32 diameters of the have a larger field of view: They encompass 32 diameters of the Sun. To put Sun. To put 
this in perspective, the diameter of the images is 45 million kithis in perspective, the diameter of the images is 45 million kilometers at the distance of lometers at the distance of 
the Sun, or half of the diameter of the orbit of Mercury. the Sun, or half of the diameter of the orbit of Mercury. 

LASCO (Large Angle Spectrometric Coronagraph) 
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Earth MagnetosphereEarth Magnetosphere

Similar to the sun, earth 
also has magnetosphere 
that protect the planet 
from harmful radiation, 
cosmic dust, meteorite 
and etc.
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CME In actionCME In action

Speed of fast wind at 
Earth: ~800 km/s
Speed of slow wind at 
Earth: ~300 km/s
Activity minimum:
Fast wind source: polar 
coronal holes.
Slow wind source: 
equatorial streamer belt.



110

Airplane incident during the time when the sun has high activity

July 6, 2009
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Airplane incident during the time when the sun has low activity 

November 6, 2009
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113http://science.nasa.gov/science-news/science-at-nasa/2010/27jul_spacequakes/
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Moving to the rhythm of the SunMoving to the rhythm of the Sun
Scientists from the Ulysses 
mission have proven that 
sounds generated deep 
inside the Sun cause the 
Earth to shake and vibrate 
in sympathy. They have 
found that Earth’s magnetic 
field, atmosphere and 
terrestrial systems, all take 
part in this cosmic sing-along. 

http://www.esa.int/esaSC/SE
MJJYUL05F_index_0.html



115

The Connection Between Planetary The Connection Between Planetary 
Alignment & EarthAlignment & Earth’’s Natural Disasters Natural Disaster

The solar activity around 
October 26, 2009 did not 
effect the earth as much as in 
September since the earth is 
not in alignment with the sun
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September 21, 2009

October 26, 2009

Sun Spot and Planetary Alignment

Mercury, Jupiter, Saturn, Uranus, and 
Neptune. Jupiter's moon Ganymede 
has a small magnetosphere
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Sunspot and Correlation with Sunspot and Correlation with 
EarthquakeEarthquake

October 10, 2003 31 01:06.28 Lat 37.81 Long 142.62 Depth 10 MagnOctober 10, 2003 31 01:06.28 Lat 37.81 Long 142.62 Depth 10 Magnitude 7.0 Mwitude 7.0 Mw



118

Case Study : August 31Case Study : August 31stst 20102010

• Rapid increase in Sunspot
• C-class flare at 7:24 UTC August 1st, 2010
• CME 0:12 UTC August 2nd, 2010 
• New Zealand Earthquake 7 MW, August 3rd , 

2010 16:35 UTC

#11 #25 #51

August 29 August 30 August 31

STEREO A
M-Class flare on the 
back side of the Sun
August 31 20:55 
UTC
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Solar EventsSolar Events

C3-Flare & filament eruption 
at 8:55 UTC, August 1st, 2010

Geomagnetic Strom, August 3rd, 2010
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Disaster on Earth during the active Disaster on Earth during the active 
SunSun

Mount Sinabung Eruption, Indonesia, 
August 29-30, 2010
September 3rd, 2010

New Zealand Earthquake 7.0 Mw

http://www.csmonitor.com/World/Asia-
Pacific/2010/0903/Indonesia-volcano-eruption-
sends-villagers-fleeing-for-the-second-time-this-
week

http://www.alertnet.org/thenews/pictures
/CD10.htm

Landslide in 
Guatemala

September 5, 
2010
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Planetary and Galactic AlignmentPlanetary and Galactic Alignment
Past, Present and FuturePast, Present and Future
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Planetary Alignment & EarthquakePlanetary Alignment & Earthquake

11/15/2006
8.3 MW Kuril Island

12/26/2004
9.1 MW Indonesia

12/9/2007
7.8 MW Fiji Island

3/28/2005
8.6 MW Indonesia

5/12/2008
7.8 MW Sichuan, China

7/8/2008
7.7 MW Sea of Okhotsk
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Planetary Alignment & EarthquakePlanetary Alignment & Earthquake

1/12/20101/12/2010
7.1 MW Indonesia7.1 MW Indonesia

2/27/20102/27/2010
8.8 MW Indonesia8.8 MW Indonesia

4/13/20104/13/2010
6.9 MW China6.9 MW China

6/12/20106/12/2010
7.5 MW Indian Ocean7.5 MW Indian Ocean

10/25/201010/25/2010
7.7 MW Indonesia7.7 MW Indonesia

12/20/201012/20/2010
??
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Major Planetary Alignments in 2011Major Planetary Alignments in 2011

May 8 May 8 -- 1616April 17April 17Feb 17Feb 17

August 10August 10 October 20October 20--2727 December 31December 31
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Major Planetary Alignments in 2012Major Planetary Alignments in 2012

June 1June 1--22

December 5December 5--77September 19September 19

May 5May 5--1717
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December 21, 2012 AlignmentDecember 21, 2012 Alignment

Galactic Plane

Milky Way

Skyview from Canada (Around north pole)
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Astronomy Software to Determine Astronomy Software to Determine 
Planetary AlignmentsPlanetary Alignments

Simsolar : http://www.pwr-
tools.com/simsolar/ Celestia : http://www.shatters.net/celestia/
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Galactic Super WaveGalactic Super Wave

Paul LaViolette called attention to terrestrial dangers of Galactic core 
explosions, pointing out that the arrival of the cosmic ray superwave they 
produced would be signaled by a high intensity gamma ray burst which would 
also generate EMP effects. 
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Gamma Ray GenerationGamma Ray Generation

Colored dots represent gamma rays of different energies. Visible light has energy between about 2 and 3 
electron volts (eV). The blue dots represent lower-energy gamma rays (less than 100 million eV); green, 
moderate energies (100 million to 1 billion eV); and red, the highest energies (more than 1 billion eV). 
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Gamma Ray Burst Gamma Ray Burst 
from Constellation from Constellation 
Pegasus 7.2 billion Pegasus 7.2 billion 

light years awaylight years away

Blazars, like many active galaxies, 
emit oppositely directed jets of 
particles traveling near the speed 
of light when matter falls toward 
their central supermassive black 
holes. What makes a blazar so 
bright in gamma rays is its 
orientation in space. One of the 
jets happens to be aimed straight 
at us, so it is easy to spot when 
viewed from Earth. 
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Detection of Giant Bubble in the Milky Way Detection of Giant Bubble in the Milky Way 
by Fermi Gammaby Fermi Gamma--ray Space Telescope ray Space Telescope 

http://www.nasa.gov/mission_pages/GLAST/news/newhttp://www.nasa.gov/mission_pages/GLAST/news/new--structure.htmlstructure.html
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Evidences of Evidences of superwavesuperwave in pastin past
GammaGamma--ray bubbles extend 50,000 lightray bubbles extend 50,000 light--years years 

28,000

25,000
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Scientists look for Beryllium10 which is an Scientists look for Beryllium10 which is an 
radioactive isotope of Beryllium. Beryllium10 is radioactive isotope of Beryllium. Beryllium10 is 
created in the atmosphere when the atmosphere is created in the atmosphere when the atmosphere is 
bombarded with cosmic raysbombarded with cosmic rays
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Ice Core SampleIce Core Sample

when cosmic rays hit the 
atmosphere, they produce an isotope 
of beryllium, 10Be, which is preserved 
in polar ice. By examining ice cores, 
it is possible to estimate cosmic ray 
fluxes more than a thousand years 
into the past. Even with the recent 
surge, cosmic rays today are much 
weaker than they have been at times 
in the past millennium. 
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High intensity of cosmic ray occurred during the time of the previous ice age 
and the cycle of extinction 
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Frozen MammothFrozen Mammoth

• Many theories have been 
postulated. One of the 
most popular is that the 
hairy elephants were 
peacefully grazing on 
grass and buttercups and 
were suddenly struck by a 
huge freezing storm 
blowing from the Arctic 
Ocean. Millions of them 
froze instantly. 

http://ngm.nationalgeographic.com/2009/05/mammoths/latreille-photography
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The Current The Current SuperwaveSuperwave EventEvent
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Optical Image of the Milky Way Optical Image of the Milky Way 
with Chandra Xwith Chandra X--ray Pulloutray Pullout
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Galactic Explosion ~ 26,000 years agoGalactic Explosion ~ 26,000 years ago

• the Milky Way, hosts a 
super-massive black hole 
at its centre. Astronomers 
call it Sgr A*

• This gamma-ray radiation 
is a direct consequence of 
Sgr A*'s past activity, in 
which gas and matter 
trapped by the hole's 
gravity are crushed and 
heated until they radiate X-
rays and gamma rays, just 
before disappearing below 
the 'event horizon' - the 
point of no return from 
which even light cannot 
escape.

http://www.esa.int/esaMI/Integral/SEMSKPO3E4E_0.htmlhttp://www.esa.int/esaMI/Integral/SEMSKPO3E4E_0.html
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"We are now seeing an echo from a sort of natural mirror near the galactic centre - the 
giant cloud Sgr B2 simply reflects gamma rays emitted by Sgr A* in the past," says 
Revnivtsev. The flash was so powerful that the cloud became fluorescent in the X-rays 
and was even seen with X-ray telescopes before Integral.

Because of its distance from the black hole, Sgr B2 is only now being exposed to the 
gamma rays emitted by Sgr A* 350 years ago, during one of its 'high' states. This 
powerful radiation is absorbed and then re-emitted by the gas in Sgr B2, but this process 
leaves behind an unmistakable signature. 

~350 light years~350 light years
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Gamma Ray Burst : AnimationGamma Ray Burst : Animation
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August 27, 1998 EventAugust 27, 1998 Event

On August 27, 1998 a giant 
flare from SGR 1900+14 
set new records for the 
most intense flux of 
gamma-rays ever 
detected from a source 
outside our solar system. 
It blitzed gamma-ray and 
X-ray detectors on seven 
different spacecraft at 
locations throughout the 
solar system. 

The 1998 event was close enough and strong enough to ionize Earth's upper atmosphere, damage a couple of spacecraft 
and disrupt global communication. Since then astronomers place gamma ray bursts from the Glaxy's core at the top of the 
list of things we don't want to happen. 
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The terrestrial cosmic ray flux : its The terrestrial cosmic ray flux : its 
importance for climateimportance for climate

Cosmic Ray Flux affects the electrical conductivity of the atmosphere through ion 
production and is the meteorological variable subject to the largest solar cycle modulation 
that penetrates into the denser layers of the atmosphere.
M. Ram, M.R. Stolz, and B. A. Tinsley, vol. 90, no. 44, Nov 2009.

~ 13k years ~ 25.6k years

Changes in nucleation processes in clouds associated with the CRF can provide necessary 
amplification [Dickinson, 1975; Burns et al. 2008; Tinsley 2008]
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SummarySummary

• Galactic Superwave occurred in the past around 
~ 5,300, 13,000 , 26,000 and 40,000 years ago 
– more often than the conventional science 
belief.

• It cause major catastrophes on Earth : increase 
in volcanic activities, flood, high level of cosmic 
rays.

• The current explosion detected in 2002 and it is 
coming this way.

• The current Earth’s climate change could be 
caused by the front edge of this wave. 


