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Kepler's model to explain the 
relative distances of the 
planets from the Sun in the 
Copernican System. 
 

 
Johannes Kepler (1546-1630) used  
Tycho Brahe’s data to determine  
the laws of planetary motion. 

 
Between Jupiter and Mars, 

I Place a Planet 
 

 
VIGNETTE 
 
Astronomers living after Copernicus proposed his sun-centered or heliocentric theory (see “Thinking 
Outside the Box”) used his arrangement of the planets as the basis for their ideas that large spaces 
existed between the orbits of the planets.  Tycho Brahe, a 16th 

century Danish astronomer working 
in Germany, spent 26 years making 
thousands of precise, systematic 
measurements of the planetary 
movements. Brahe’s mathematician 
assistant, Johannes Kepler, discovered that there was an 
extraordinarily large empty space between Jupiter and Mars as he was 
using Brahe’s data to determine the shape of planetary orbits. The 
space was so large, in fact, that it “offended Kepler’s sense of 
proportion”. In 1596, he wrote, “Between Jupiter and Mars, I place a 
planet.” Kepler had come to the conclusion that there must be an 
undiscovered planet between the orbits of Mars and Jupiter.  
 
 

 
Kepler Influenced by Copernicus 
 
Michael Maestlin, Kepler’s mathematics teacher, was one of the earliest astronomers to accept 
Copernicus's sun-centered theory; however, he taught only the Ptolemaic geocentric system in his 
regular university lectures. Why? At that point, Copernicus’s theory wasn’t widely accepted. Maestlin 
introduced a few of his students to the technical details of the Copernican system in special “graduate 
seminars.” Kepler, who attended these extracurricular classes, later recalled that it was at this time that 
he became a Copernican for "physical or, if you prefer, metaphysical reasons." Even though 
Copernicus’s theory made sense to Kepler, he did not make his 
acceptance public. 
 
Kepler’s Scientific Contributions 
 
When Kepler became a professor of mathematics at the Protestant 
seminary in Graz in 1594, he was also appointed district 
mathematician and calendar maker. In his spare time, he wrote 
science fiction novels.  
 
In 1597 Kepler published his first important work, Misterium 
Cosmographicum (“The Cosmographic Mystery”). It contained his 
mathematical model designed to explain the relative distances of the 
planets from the Sun in the Copernican system. He described the 
distances as being determined by the five regular solids – the known 

History of Asteroid 
Discovery 

Qualitative observations lead to 
quantitative measurements and 
new observations! 
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Learn More About 
Scientific Models 

 
 
planets. In his model, each planet's orbit encircled or was circumscribed 
about one solid and inscribed in or surrounded by another. Scientific 
models are often used to predict behavior or properties that have not yet 
been observed, but models also have limitations. Kepler’s model was 
remarkably accurate. 

 
Kepler’s Laws of Planetary Motion 
 
Kepler’s 1609 publication, Astronomia Nova (“New Astronomy”) contained his laws regarding planetary 
orbits. The first law stated that planets move in elliptical orbits with the sun as one of the foci; and 
the second law stated that a planet sweeps out equal areas in equal times. Kepler’s dynamic approach 
incorporated physics and mathematics into astronomy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Additional Resources 
 
To learn more about Johannes Kepler and his laws of planetary motion, visit the following Web sites: 
 
http://es.rice.edu/ES/humsoc/Galileo/People/kepler.html 
Biography of Johannes Kepler 
 
http://genesismission.jpl.nasa.gov/educate/scimodule/DestinationL1/DL1_PDFs/3_science/TGkeplersla
ws2.pdf 
Hands-on instructional activities, developed for NASA’s Genesis mission, which demonstrate Kepler’s 
laws of planetary motion. 

 

  
Foci Sun=Foci 


