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Awk, gEfEs ZpAloly 1 Euk AARTE 2ees Ji0e o]Eo® HiE Ao
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5) Aristotle, Metaphysics, "8 048, 23 4, W, 2012, 985h24 - 986a4.

6) |2 Eo] 5EE AEdE & Zolo H] 2:38 FeFoRE 935 gnEA T AEFe
#9 7'°]°ﬂ Hml@ﬂo}ﬂ el 5% A Mg v & 548 3/20] Hr) npzkvp
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8) Aristotle, Metaphysics, 986a4.
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gelugpastys a8 & EAES I 250 o AYE AETE A
gata 243, 279 2o ol AW E uAE Ao BAS
T gEd d adE AEE]

MES] Seo] Yagol WS o] wEe] 1 A WS keE
o] SEUE o Acle, Skold A4t AU 291e We) Lo
Ba @ 4 gk a9d ae AR A AE WSl AP SYo
ALES o] wiol, WEE 747] AN Geol weh shte] &2 A
Ak 293 7 o] Aelel o8] BRH: HolA, AFZRE @A
Ae) 2 AT WAB wWek Liolst AGHE Aotk olRe ;uel ol
NEEo] Aske W, Metaeet ATE Aol AdE 24 deAAThe
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WESE, 1 S50 Age St AR HRUE o]k Rolk

10) Aristotle, On the Heavens, 290b15-23.
11) = 5 Z8Y$-2(Pliny the Elder)9t #Al4g]
12) Aristotle, On the Heavens, 290b24-29.
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14) Plato, Republic, 617b.
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op. cit., p. 3%4.

16) Plato, Republic, 531a.



S E@sted], Agol 3 FES wojula, theole 129 269} 3
W7} e BR o oSl 4ujel 9u), ] x wpxekoz gujel 27) &
S wojdthlD o] 2l 28 4 <1, 2, 4, 8>3} 384 =4 <1, 3, 9, 27>
S ek JAHEA <1, 2 3 04, 8 9 27>9 FES FAsket, olZle] AlA¢

TEE AAske M So% Aor AWdEd ts @A HvSEnse

4/39} 3/20] AFdElol <1, 4/3, 3/2, 2>¢] FLo] THEOAEH, 1L FE Aol
4/3, 3/2, 98] ztAo] 7|, 9/89] THHOE 4/39] THAL ALUTIA 256/243
o] 7HAe] FEth1®) o HALe] FELLE: $A9 SAHES Jvdte AL
2t} o] wao® 2wl Ay 3wl de 77 <1, 4/3, 32, 2, 8/3, 3,
4, 16/3, 6, 8>3 <1, 3/2, 2, 3, 9/2, 6, 9, 27/2, 18, 27>2 A= =H), o] FE A
ole] RE HAL FEtaek: FA9 M FIEH(SEE, bk, 4%)F &5, 6l
ol sfgsicth

s s, IHE

O
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19) Ibid, 36b-d.
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21) A. Barker, The Science of Harmonics in Classical Greece, New York: Cambridge Univ.
Press, 2007, p. 319.

22) Pliny the Elder, Natrual History, in: The Harmony of the Spheres: A Sourcebook of
the Pythagorean Tradition in Music, ed. by Joscelyn Godwin, Rochester: Inner
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23) Censorinus, On the Day of Birth, in: The Harmony of the Spheres: A Sourcebook of
the Pythagorean Tradition in Music, pp. 44-45.

24) J. Godwin, Harmonies of Heaven and Earth: The Spiritual Dimension of Music from
Antiquity to the Avant-Garde, Thames and Hudson, 1987, pp. 130-131.

25) Macrobius, Commentary on the Dream of Scipio, trans. with intro. and notes by
William H. Stahl, New Yoik: Columbia Univ. Press, 1990, pp. 73-74.

26) W. Burkert, op. cit., p. 353.
27) dF E4Y, olg|l2Edd A Aydas JE et 9 QAXER Y A5 A
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28) J. Godwin, op. cit., pp. 130-131.

29) B. Stephenson, The Music of the Heavens: Kepler's Harmonic Astronomy, Princeton:
Princeton Univ. Press, 1994, p. 27.
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30) J. Kepler, The Harmony of the World, trans. by E. J. Aiton, A. M. Duncan & J. V.
Field, American Philosophical Society, 1997, p. 423, p. 449.
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ABSTRACT

The Scientific Revolution and the Music of the Spheres

Jun-Sik Won"

Music 1s today considered as an aesthetic discipline based on the
subjective principles, clearly distinct from science having mathematical
rationality. But it was a branch of science and held a place among the
quadrivium beside arithmetic, geometry and astronomy until the 17th century
of the Scientific Revolution. The connection between music and science forged
by the Pythagorean school's discovery of the relation between the length of a
vibrating string and pitch. By extending the discovery to the motions of the
celestial bodies, they invented the celebrated doctrine of ‘music of the spheres’.
According to this, the velocities at which the planets circle the Earth, as well
as the distances from the Earth to them, are in the same ratios as various
musical intervals, especially those of the diatonic scale. This musical theorizing
which was crystallized in the conception of the music of the spheres was a
kind of proto-science, and thus the starting point of cosmology and astronomy
as well as music theory.

The doctrine of ‘music of the spheres’ has served as a strong impetus

for the next generations of scientists in their exploration of the laws governing

* Professor of Daejeon University
This work was supported by the National Research Foundation of Korea Grant funded

by the Korean Government(NRF-2013S1A5A8025231).
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the universe. The last and the most earnest attempt to find musical harmony
in the motions of the heavens was that of Kepler. He believed that the
principles governing the motions of the planets could be expressed in the same
ratio as found in music. He held firmly the Pythagorean conception of ‘the
universe governed by musical harmony’. But he was confronted by a new
circumstance in aspect of science and music. He accepted the Copernican
heliocentric astronomy, and lived in an age when polyphony was the musical
norm, and thus the planetary music must therefore be polyphonic, too. He tried
to reconstruct the conception of ‘music of the spheres’ on the basis of musical
polyphony and heliocentric astronomy. He compared the angular velocities of
the planets based on the heliocentric system, and expressed these ratios as
musical intervals in just intonation, not Pythagorean scale, that is, the

harmonies which he found are polyphonic.

Key Words
Scientific Revolution, Music of the Spheres, Harmony of the Spheres,

Music and Science, Art and Science, Pythagoras, Kepler



