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History

= Throughout history there have been
certain roadblocks to scientific
advancement

= The thinking of the time was that
everything had to revolve around the Earth




History

= Based on his finding he advocated
for a

= He was tried by the Inquisition in
1615 and found "vehemently
suspect of heresy” as heliocentrism
"explicitly contradicts in many
places the sense of Holy Scripture"

= As aresult, he spent the rest of his
life under house arrest




Heliocentric Solar System

It wasn't until 1992 (400 years after he
used the telescope to see the planets)
that the Pope officially admitted that

they were wrong in how they treated
Galileo.




Geocentric Model

Lasted from approximately 1000
B.C. to the 1700's

Ptolemy and Aristotle put the
Earth at the centre because it
was clear that the Sun and stars

went around us each day in large
circular motions
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The Heliocentric Model &

= Nicolaus Copernicus (1473 — 1543)
proposed a Heliocentric model of the

solar system prior to Galileo

His book, De revolutionibus orbium
coelestium (On the Revolutions of the
Celestial Spheres), published just before
his death in 1543, is often regarded as
the starting point of modern astronomy
and the defining moment that began
the scientific revolution




Copernicus

= But, most people did not /could not agree
with Copernicus

= They accused him of making theories and
then trying to fit the facts instead of doing
proper science and using the data to create

the theories




Geo-Heliocentric Model

» Brahe’s Geo-Heliocentric
model tried to combine both
theories
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Johannes Kepler 1571 - 1630

= Kepler was Tycho Brahe’s
assistant and had access
to all his data

= By carefully plotting and
analyzing the data, Kepler
produced three laws, now
called Kepler's Laws of
Planetary Motion




Kepler’s Laws
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Kepler’s First Law
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For any point on the
eclipse, the sum of the
point’s distances to the
two foci (A + B) remain
the same
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= |f the planetis closer to the
Sun (1), it needs to move
farther around the orbit to
create an area equal to

when it is at a greater
distance (2,3)

To cover the same area over the same
amount of time, the planet at location 1
will have to move faster than location 2
which will move faster than location 3.




Angular Momentum

= As a planet moves through its orbit, its angular
momentum is conserved
" | =mvr
= L =angular momentum, m = mass, v = velocity,
r = radius (distance)
= Since angular momentum and mass are
constant, as
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Terminology
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Kepler's Third Law

= The square of the orbital period (time to complete
one orbit - P) of a planet is directly proportional to
the cube of the semi-major axis of its orbit (a)

= P =EarthYears

= 3 = Astronomical Units (A.U.) n
p—

= Or...P2qa a3
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Any object closer than Earth (i.e. Mercury) will move faster
and have a shorter orbital




= Clearly, Kepler's third law is vital in determining
how far away a planetis from its star since
distance and speed are directly related




