






ASTRONOMIA NOVA OVERVIEW 
----------------------------------------------- 

GOALS 
1. Introduce reforms to orbital theory for Mars to 

remove all excessive discrepancies vs. observation 
2. Determine true motion of Mars at least with respect 

to the Sun, if not the fixed stars, for 1580-1604 
3. Establish Copernican theory for Mars-Earth-Sun 

 
PROBLEMS 

1. Working from a limited set of observations, 1580-
1604, restricted to geocentric longitudes & latitudes 

2. Must use theory to reach any conclusions re orbital 
motion, but without begging questions re the motion 

3. Observations were of limited precision (though with 
estimated bounds of the limits), and corrections for 
parallax and atmospheric refraction were suspect 

4. Supplemental theories, e.g. of Earth-Sun orbit, can 
introduce extraneous sources of discrepancy 

 
SUPPLEMENTAL THEORIES EMPLOYED 

1. Tycho’s  Earth-Sun theory, along the way refined to 
incorporate bisection of eccentricity 

2. Vicarious hypothesis for heliocentric longitudes of 
Mars about the true Sun 

3. (In  places)  Tycho’s theory of heliocentric longitudes 
for Mars about the mean Sun 

4.  Assumption that Mars orbits the Sun, not the Earth 
(while not foreclosing a Ptolemaic representation)  

  





Why Kepler? 
--------------------- 

 
¾ Access to Tycho’s  observations 

 
¾ Tycho’s redefinition of the goal of astronomy: 

agreement within observational accuracy at all 
times around the zodiac 

 
¾ Kepler’s demonstration of limitations in relying 

on acronychal observations 
 

¾ Idea, inherited from Copernicus, of employing 
theory-mediated triangulations to determine 
sun-planet and earth-sun distances vs. time 

 
¾ Tycho’s  exceptionally  accurate  theory  of  the  Sun 
 
¾ The (perhaps coincidental) choice of Mars 

  





















































Kepler’s  “Laws” 
------------------------ 

 
1. (The) planets describe elliptical trajectories 

about the Sun (or central body) at a focus 
 

2. The radius vectors of (the) planets sweep out 
equal areas in equal times about the Sun (or 
central body) 
 

3. The periods of (the) planets are in sesquialter-
nate proportion to their mean distances from 
the Sun (or central body) 
 

4. The distances of (the) planets from the Sun (or 
central body) vary as a(1 + e�cosE), where a is 
the mean distance, e is the eccentricity, and E is 
the  “eccentric  anomaly” 
 

5. The trajectories defined by (the) planets are 
confined to single planes through the Sun (or 
central body) at a fixed inclination to the plane 
of the ecliptic 














