
Johannes Kepler
. . . and the Rules of the Solar System







• Born December 27, 1571 
(28 years after Copernicus’s 
death)

• Galileo & Shakespeare were 
both 7 yrs old

• First born to Heinrich & 
Katherina Kepler (both 24), 
married May 16 (?)

• Catholic vs. Lutheran





Family moves to Leonberg

Great Comet of 1577



Seminary at Maulbronn



University of Tübingen







“Great Conjunctions”





Tycho Brahe

• “Gold nose” 

• Greatest observer (without a 

telescope)

• “Showed” Earth does not 

move (“parallax”)

• Needed math dude to crunch 

data

• “Partied too hard!”



No “parallax”



Sweden







Tychonic Universe





Kepler Family tree



Letter from Galileo (1597)



A “shout out” to Giordano Bruno



Tycho meets Kepler (1600)

Benatky

Castle







“Astronomia Nova” (1609) 

• “Force” from the Sun?

• Planets as free objects, not fixed to 
spheres

• Strong argument for heliocentric idea

• Preface by Tycho’s 
son-in-law







Johannes Kepler

• German math dude

• Universe is simple & mathematical.  

• “What makes planets move?”  

• Protestant – fled to join Tycho

• Studied Mars data for six years

• Three laws of motion . .



Kepler’s Laws

1. Orbits are 

ellipses 

with Sun at 

one focus

2. “Equal Areas 

in equal times” 

(speeds)

3. Rev. period 

related to 

distance



Planet orbits . . . .



Kepler’s 2nd Law





Solar System Distances (in AU)

• Mercury = 0.39 

• Venus = 0.72

• Earth = 1.00

• Mars = 1.52

• Ceres = 2.77

• Jupiter = 5.20

• Saturn = 9.58

• Uranus = 19.20

• Neptune = 30.05

• Pluto = 39.53

• Arrokoth = 44.58

• Eris = 67.96



Kepler’s 3rd law

Martian moons . . . .Phobos 

& Deimos. 

Which one is closer to the 

Martian surface?   



But . . . . Still did horoscopes



Retrograde motion (heliocentric version)



Kepler’s improvement





An “active” career!

• Inverse square law 

for light

• Explanation for 

Earthshine

• Birth of Jesus

• Supernova of 1604

• Halley’s Comet 

(1607)





Rudolphine

Tables (1627)



Death in 1630







Linz

Weil

Prague

Graz



Transit of Venus

• Only way to accurately determine the “Astronomical Unit”  

• Occur in pairs, separated by 8 years (2004 & 2012).

• Next one is December, 2117!



More geometry . . . 



1761 & 1769 . . . .



1874 & 1882



2012 at Parkland





Keplerian orbits



Arrokoth (formally “Ultima Thule)



2009







“Earth 2.0??”  (Kepler 452b)



Transits



What do you think?

1. Which star system has the largest planet?
2. Which planet moves the fastest?
3. Which planet is farthest from the star?  



James Webb Space Telescope


