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Kepler’s Laws of Planetary Motion:
1. The orbit of every planet is an ellipse with the sun at one focus.
2. A line joining a planet and the sun sweeps out equal areas during
equal intervals of time.

3. The square of the orbital period of a planet is directly proportional
to the cube of the semi-major axis of its orbit.

Johannes Kepler described his third theory in Harmonicus
Mundi (The Harmony of the World), which he published in
1619. It contains a more precise model of the cosmos and is a
treasure trove of both 2-dimensional and 3-dimensional geometry.
He proved that there are 13 half-regular Archimedean solids,
discovered two new non-convex polyhedrons and compiled the
first systematic documentation of mathematical tessellations.
Harmonicus Mundi is a brilliant and daring “Theory of Everything”,
in which Kepler explains not only the mathematics, but also the
mechanics and the “music” of the universe. Paul Hindemith
created a musical monument to Kepler with his 1957
composition, Harmonie der Welt.

o\

Kepler’s further works include the study of the
hexagonal structure of snowflakes (see Zometool
kit Ice Crystals and Stars) and of tessellations 4
with regular pentagons (Zometool’s red plane). His *
investigations into flat tessellations with pentagons,
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H\HHH\H‘NINW ‘l above: °Kepler blocks,e + e arranged to form a rhombic triacontahedron.

below: TiIing,e Kepler, with large and small Richart diamonds (yellow),
Richart and o Penrose.

decagons and stars heralded the tilings of Clark

Richert and Sir Roger Penrose in the 20th century.
Kepler also discovered the rhombic triacontahedron and
its sub-units (Kepler blocks), which are a 3-dimensional
variations of Richert tilings. While Richert’s tiles are two types of
“squashed” squares (parallelograms), the triacontahedron can be
constructed with two types of “squashed” cubes (parallelepipeds).
Kepler blocks will fill space according to matching rules, just as
Penrose tiles can cover a plane surface quasiperiodically. Kepler
blocks have experienced an exciting revival during the 20th.century,
with Dan Schechtman’s discovery of quasicrystals, which prompted
a “Copernican revolution” in the material sciences.
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art and science at play

& ZOMETOOL

The components of Kepler's Kosmos are naturally compatible with all

other Zometool kits.

Creator 3

= v

,Hyperdo“, ,design 5 and , Creator 3“: just a small taste of the many possibilities
in the extensive and versatile Zometool Universum.

Zometool Europa UG - Rainbiihlgasse 7 - D 87541 Bad Hindelang
Tel.: +49 (0)8324-9336040 - Mail: service@zometooleuropa.eu
Internet: www.zometool.com
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