
The Solar System

Origin of the Solar System. The current
view is that the solar system arose as a result of
gasses and small particles that moved toward a
common center as a result of their mutual
gravitational attraction. As the matter coalesced,
its center became very hot as a result of
collisions and the change of gravitational
energy to macroscopic kinetic energy and then
to thermal energy. This collapse resulted in the
formation of the sun.

Also, whatever rotation the gases might have
had to begin with was increased by the collapse
toward the center. The material that circled too
fast to fall inward eventually coalesced into
planets and other smaller objects such as
comets, asteroids, debris, and gases. All of
these objects orbited around the sun in ellipses
of varying eccentricities (the eccentricity of an
ellipse is a measure of how much it deviates
from a circle).

Planets. Planets fall into two main types:
terrestrial and gaseous giants. The terrestrial
planets are Mercury, Venus, Earth, and Mars.
The gaseous giants are Jupiter, Saturn,
Uranus, and Neptune. That is, the planets
closer to the sun gravitational gathered more
solid material, which was more plentiful near
the sun, and the farther planets formed mainly
from gases.

Earth’s Moon. Our moon is believed to have
originated from a collision of the earth and a
somewhat smaller object. The resulting debris,
particles, and gases then coalesced as a result
of their gravitational attraction.

Our moon takes about 27 days to revolve
around the earth and the same amount of time
to rotate on its axis. Thus one side of the moon
always faces the earth. This phenomenon is not
a coincidence but is a result from inner tides in
the moon as a result of the earth, the loss of
energy of which slowed down the rotation to
the point where no more energy is thereby lost.
Moons of other planets similarly rotate so that
one side always faces the mother planet.
Eventually, the earth’s rotation will be similarly
slowed by the tidal effects of the moon to about
27 times as long as the present day.

Evidence for the Above. All of the planets
orbit the sun in essentially the same plane, and,

except for Uranus, whose axis of rotation
points toward the sun, the planets rotate about
their axes and revolve about the sun in the same
direction as the rotation of the sun. The moons
of the planets (except for those of Uranus) also
revolve and rotate in the same way.

Phases of the Moon. Even the Ancient
Greeks understood that the phases of the moon
resulted from the relative positions of the earth,
moon, and sun.
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Seasons. The seasons result from the tilt of
the earth’s axis relative to the plane of its orbit
around the sun. When the geographic north
pole points away from the sun, it is winter in
the northern hemisphere and summer in the
southern hemisphere. Six months later, the
situation is reversed.

It is a misconception that the seasons result
from the earth being farther from the sun
during winter. Actually, the earth is nearer to
the sun during winter in the northern
hemisphere and farther in the southern
hemisphere. That is why the seasons are more
severe in the southern hemisphere (the effects
add in the southern hemisphere but subtract in
the northern hemisphere).

The Precession of the Equinoxes. The
direction in space of the axis of the earth’s
rotation is not fixed but actually changes
(precesses). Such an effect is seen in the
spinning of a top. The time for the axis to make
one 360º precession is about 26,00 years.
Thus, in 13,000 years, the earth will be farther
from the sun  in winter in the northern
hemisphere, and the seasons will be more
severe there.
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