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Tycho’s Data, Kepler’s Laws
Tycho Brahe died on 24 October 1601. His Mars data, good to about an arcminute, showed Kepler the orbits are ellipses.
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True scale: Mars’s orbit is only 0.4% narrower than a circle
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Planets move on
ellipses, with the Sun at
one focus.
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A line from the Sun to a
planet sweeps equal
areas in equal times.
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The square of a planet’s year is
proportional to the cube of its
distance.
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PLANET a  (AU) T  (yr) T²÷a³

Mercury 0.39 0.24 1.00

Venus 0.72 0.62 1.00

Earth 1.00 1.00 1.00

Mars 1.52 1.88 1.00

Jupiter 5.20 11.86 1.00

Saturn 9.57 29.43 0.99
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Tycho Brahe dies in Prague.
Kepler goes on to analyse his
Mars observations. ≈ 1′

Tycho’s typical error was 0.5′ to
1.0′. One arcminute is 1/60 of a
degree.
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Laws 1 and 2 appear in
Astronomia Nova (1609), law
3 in Harmonices Mundi
(1619).
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