
Views of the Sky





About that Flat Earth Stuff

The global shape of the earth was known long 
ago, and Eratosthenes measured the diameter in 
100BC. (with a 10 to 15 % error)

How can you prove it to yourself?



About that Flat Earth Stuff

Skyscrapers

The view from the Willis (Sears) tower is 40 to 
50 miles on a clear day. From the ground, you 
can see maybe 4 miles (at ground level), barring 
atmospheric effects.
http://apps.chicagotribune.com/news/opinion/commentary/lookingatthelake/

Has some great references/ 

http://apps.chicagotribune.com/news/opinion/commentary/lookingatthelake/


About that Flat Earth Stuff

Stars.

If the earth was flat, you would see the same 
starts from all points on the globe, and there 
wouldn’t be different pole “stars” north and 
south of the equator.

Also time zones



About that Flat Earth Stuff

Other planets.
You can see that other planets are spheres.

Sunsets and sunrises
Are slower farther from the equator.

(I actually got to see the sun set twice in the same 
10 minute period when in Canada.  Once from the 
lakeshore and the second time after running to the 
top of a hill)



Planets

• “Planet” comes from the Latin for wanderer, 
because they did not follow proper paths 
across the sky as the “fixed stars” did.

• Mercury  is never any higher than 28° above 
the horizon

• Venus is never any higher than 47° above the 
horizon





Planets

• Venus is never any higher than 47° above the 
horizon

• Mars, Jupiter, and Saturn travel  across the sky, 
but do not travel in straight lines.







Attempts at explaining the Planets
• For a long time, the Europeans thought that 

Aristotle was THE authority on anything 
scientific.  If he said another ancient writer 
was right, they were right.

• Aristotle and the other ancient philosophers 
held that anything in the heavens must be 
perfect, which meant their orbits had to be 
circular.

• Combinations of circles were good too.



Attempts at explaining the Planets

• Of course, everything had to circle the Earth.

• Which led to the theory of epicycles





Epicycles

• Wheels within wheels

• They approximated the planetary paths 
moderately well

• If one thought that Mercury and Venus circled 
the Sun and the Sun circles Earth, that 
approximated their paths too.



Copernicus (Kopernik)

• 1473-1543

• Polish Priest and “Natural Philosopher”

• Used  bare eyeball observations, as the 
telescope had not yet been invented.  In 1530
he released De Revolutionibus, in which he 
postulted that the Earth rotated around its 
own access and rotated around the Sun. 



Copernicus (Kopernik)

• This disagreed with Ptolemy which was based 
on the philosophy of Aritotle

• It also disagreed with descriptions of the 
Earth in the Bible



Copernicus (Kopernik)
• Copernicus was reluctant to publish

• He was not worried about what the Church 
would say (although De Revolutionibus was 
banned  from 1616 to 1835)

– He presented it as “simplifying the system like 
this makes the math easier and more accurate”

• He was a perfectionist was still making 
observations  and rechecking his calculations, 
so his work was published posthumously





Galileo

• 1564-1642

• Pioneer of experimental scientific method

• Math and astronomy professor

• Saw a telescope in 1609 and made one 
himself



Galileo

• Learned of Copernicus theory

• Discovered support for it using his telescope 
and observing Jupiter

– Discovered Jupiter has moons that orbit it

– They changed position around Jupiter









Galileo
• In 1633 his public support for Copernicus got him 

in trouble with the Church. (He didn’t help his 
case by making fun of the clergy in his 
presentation)

• He was ordered to recant and was placed under 
house arrest for the rest of his life.

• He liked studying the sun and using his telescope, 
he eventually went blind.

• (He was “rehabilitated” in 1984 by Pope John 
Paul II ( JPII also publically endorsed evolution))



Tycho Brahe (1546-1630)

• Made extensive, detailed observations of 
planetary motion.

• Supported by King of Sweden- had an army of 
assistants

• He did not support Copernicus, because he 
believed that gravity was the tendency of 
things to try to get close to the center of the 
universe (Earth)



Tycho Brahe

• Stated that the Moon and Sun revolved about 
the Earth, and the shell of the fixed stars was 
centered on the Earth. But Mercury, Venus, 
Mars, Jupiter, and Saturn revolved about the 
Sun. 

• Really complicated, but the math worked 
(mostly)



Johannes Kepler

• (1571-1630) Calculated orbits for Brahe, but 
was a Copernican

• Wrote a letter of support to Galileo (Since 
Kepler was a Protestant, this was not helpful)

• Succeeded Brahe as court mathematician and 
astronomer.

• Used Brahe’s data to develop his three laws



Kepler’s First Law

• Law I (the Ellipse Law) - the curve or path of a 
planet is an ellipse whose radius vector is 
measured from the Sun which is fixed at one 
focus.

• This was a radical idea because it said that 
heavenly bodies were not perfect, and did not 
move in a perfect circle.



Kepler’s First Law



Kepler’s First Law



Kepler’s Second Law

• Law II (the Area Law) - the time taken by a 
planet to move from one position to a second 
position is represented by the area swept out 
by the radius vector drawn from the fixed Sun.

• Equal times in the orbit will define equal 
areas. 

• Since planets move in ellipses, the orbital 
velocity must change.



Kepler’s Second Law

Also stated: as an object will sweep out 
equal areas in equal times in its orbit



Kepler’s Second Law



Kepler’s Third Law
The ratio of the period of orbit squared 
divided by the radius of the orbit cubed is a 
constant for any object orbiting a given primary.

𝐓𝟐

𝐑𝟑
= 𝐊

K is called the Kepler constant.  The Kepler 
constant for Earth satellites orbiting earth is: 
Ke=9.9x10-14 s2/m3



Kepler’s Third Law

You can rearrange this to solve for any two 
bodies orbiting the same primary.

𝑻𝒂
𝟐

𝑹𝒂
𝟑 =K =

𝑻𝒃
𝟐

𝑹𝒃
𝟑

Rearrange this to solve for Ra, Tb and Rb

Example: Ta =
2 𝐓𝐛

𝟐 𝑹𝒂
𝟑
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𝟑



Kepler’s Third Law

Each “Primary” has its own Kepler’s constant


