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1 Introduction 5| &
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The history of astronomy is vast and
complex and can not be summarized in a
single talk. Therefore, we present only a
few topics:

RXFHARIZMEZ - TAHEE
IBSBiHE - X BN ER 2 1E B 8 2 1] 1l

the heliocentric concept of the universe
Bl

some astronomical knowledge from

several great cultures and civilizations of
the past
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2 Astronomy from the ancient Greeks

B miERXF

0 The planets appear to move slowly in one direction (from West
to East) with respect to the background stars: direct
movement.

o HNTEEES - TEFEREBRAMKREIEZD : IN1T

0 But sometimes, a planet moves in the opposite direction (from
East to West) with respect to the stars: retrograde motion

o BFE - HNEESS - TEFERBEROAED) : BT




2 Astronomy from the ancient Greeks

B miERXF

The ancient Greeks made
theoretical models of the
universe in order to explain the
movement of the planets.
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To compare the duration of the
retrograde motion of the
planets, they ordered the
celestial bodies with regards to
distance.
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2 Astronomy from the ancient Greeks

amERF

Aristotle (350 BC) thought the Earth was definitely the center of
the universe, and the planets, the Sun, and the stars revolved
around Earth.

TE+24E ( /Amaussof-) INA - BIERETFHMPD, 1T7E.
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According to Arlstotle, the universe consisted of a set of 55
celestial spheres that are fitted one inside the other

SHRX—IEIE - HMNNFEHHESTZE—REBFXBRAR.
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2 Astronomy from the ancient Greeks

amERXF

The natural movement of each sphere was the rotation. The planets
moved 1n some of the spheres and the movement of each sphere affect
the other. Retrograde motion could be explained in this way.

BEXRMERR - TEER—EXRPEN, RNXEXKZ
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The outermost sphere corresponds to fixed stars. Outside this sphere, it

was 'the primary mechanism" causes the rotation of the stars.

SO ERIXNNFEEMEE, E&RNERXLINERAULE"
N EAEZERIE -

Aristotle's theory dominated scientific thought for 1800 years, up to the

Renaissance, and prevented that scientific work would consider new
models.
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2 Astronomy from the ancient Greeks

amERXF

Around 140 A.D., the Greek scientist Claudio
Ptolomy of Alexandria presented a detailed theory
of the universe that explained the retrograde
movement.

NITI40%F, FEEFREHFRD T IFHARIER
WATLEIRYIEIE

Ptolemy’s model was geocentric (Earth in the
Center), as was Aristotle's. To explain the
retrograde motion of the planets, he conceived the
planets traveling along small circles that move
about larger circles of general orbits of planets.
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2 Astronomy from the ancient Greeks

amERXF

0 To explain the retrograde movement, Ptolomy proposed that the
planets traveled in small circles called epicycles; the larger circles

) — —

are called deferents. NEFFE1TaE) - FTEZERWL : TEBEN
H/NEMER AR - KENERAIE,

a The center of an epicycle moves with a constant angular velocity
relative to the point called the Equant. — PRI HIFLLAEER
& B B 519 @ R IE 0,

o As it was believed that the circles were perfect forms, it seemed
logical that planets should follow circles in their movements. /3
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2 Astronomy from the ancient Greeks

amERXF

Ptolemy’s most important work the Almagest (translation: the
greatest) were accepted for nearly 15 centuries, and contained
not only his ideas but also a summary of the ideas of his
predecessors

EPFERERMIE (RXFKRE) BOAD VHEI5TEEL - X
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His tables of planetary movements were reasonably accurate
considering the era.
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3 The sun-centered universe

A\ W4
B0

In the 16" century Nicolas Copernicus, a Polish astronomer,

suggested a heliocentric theory (with the Sun in the Center)

16HE - REXXERTAR - 2BET B ( LUKMHERS
) o
Aristarcus of Samos, a Greek scientist, suggested the heliocentric

theory 18 centuries before Copernicus. We do not know, howevet,
that early theory in detail.
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3 The sun-centered universe

B il

Copernicus assumes that the planets move
in circles, though the circles were not
exactly focused on the Sun.

FBEERETEMRFENEEBIT
REXLERMEATEUXRBANER.

Copernicus used some epicycles in order
that their predictions were better consistent
with observations (and eliminated the
equant.)
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3 The sun-centered universe
& N\
H D
0 This model explained the retrograde motion of the outer planets
(as Mars) by projection effect:

0 IMREBEIRFZURBRETIMIE (WKE) HIFET

As Earth overtakes Mars, the projection of the line
joining the Earth and Mars, shows an apparent
movement of recoil among the stars, contrary to the

actual direction of movement. 2y HhBkiE T N £ (Y,
Bk K EELHNIREANATEEBESKRPET,
BRI RBITAEMER,

Then, as Earth and Mars are still moving in its orbit,
the projection of the line that joins the two planets
seems to move again in the real sense of the

movement. Zf5, HMHRMAKEAZBHNNELE
o], EllEZNRFNSESLRETAE—,




3 The sun-centered universe

N\

=LY

0 With the idea that the Sun was approximately in the center of the
Solar system, Copernicus:

o HAE : XKIHX#tEXERPD

0 Computed the relative
distances of the planets
scaled to Earth-Sun
distance.

o SEBMER, HE7T
= A X IR

o Inferred the time for
each planet to orbit the
Sun from observations.

o BEIMNIERTENTE
MSEH 2R,




4 'The sharp eyes of Tycho Brahe
FARKER TR

In the latter part of the 16th
century, not long after the death of
Copernicus, Tycho Brahe, a Danish
nobleman began to observe Mats
and other celestial bodies to
improve their predictions of the
positions from his observatory
Uraniborg
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4 'The sharp eyes of Tycho Brahe
FARKER TR

Since the telescope not had yet been
invented, Tycho used giant observing
instruments that had no precedent in
terms of accuracy.

HFARARPERE - FAAEX
XN - EFRAE A EEE T2
fﬂ”ﬁ“ﬂ’]l_.lf#o

Following Tycho’s death in 1601, after
some battles to access them, Johannes
Kepler obtained the data.

1601 EE R EHEF, S5 —FF
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5 Johannes Kepler and his Laws
FFE MR EF

o The new, more reliable and precise observations of
Tycho showed that the tables of the positions of the
planets, in use at that time, were not very accurate.

0 FAEH. BEaRMFANINESRSEREA - A1

H—EERANGERERS
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a0 Tycho hired Kepler in 1600 to do detailed
calculations to explain the planetary positions.

0 EAEAFEETE1600£

BITEMNE -

o First, Kepler tried to explain the orbit of Mars using
circles, then other shapes, before he found the

answer.
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5a Kepler’s First Law
FEHFE—ER

0 The Kepler’s first law, published in 1609, says that the
planets orbit around the Sun in ellipses, with the Sun at one
focus.

FE#HE—TFE, 1609H IR :
TEESKMEMMEEREIEE - XHEHEMN—1NER,
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5a Kepler’s First Law
FEHFE—ER

o The separation between the foci
and a given length of string
defines an ellipse.

c BEAENATERRERR—
RESL - MolBIEX —1MHEE -

0 The shape of the ellipse can be
changed if you change the length
of the string or the distance
between the foci.

o BENER - BEEREZ(ER
AT EREESNE(EMEIE -




5b Kepler’s Second Law
FESHE_ER

a0 Describes the speed with which
the planets travel in their orbits:

o B TITEMNNEIGTERE :

a line joining a planet with the
Sun describes equal areas in
equal times.

o fEREIETERA - E'ﬁi(IZEIEI’J
41 TE’JE* YiEES

o This is also known as the law

of equal areas.

0 XHFHERER




5b Kepler’s Second Law

FEHE—CEH

Kepler's second law is especially useful for the comets, which
present highly eccentric elliptical orbits (i.e., flattened).

FEhE _EENIBLEROR

ERFIBER -

For example, he showed that the Comet Halley is moving
much more slowly when it is far away from the Sun, since the

=f3nlm (BN - ="

line that joins it to the Sun is very long.
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5c Kepler’s Third Law
FEHE=ER

Kepler's third law relates the period with a measure of the
distance of the planet to the Sun.

FESFE="ERER R TITEN L ERARSERANBEBIES
ZEM%%

Specifically, says that the square of the period of revolution
is proportional to the cube of the semi-major axis of the
ellipse:

Bixthiz, AERBRINFELRSNEFKMAIILIGRKIELS
P2 = kR’ where k is a constant B kR #

That is, if the cube of the semi-major axis of the ellipse
Increases,

the square of the period increases by the same factor.

INRMEF KMV AEM, BHFI5t LIAE R R e HiEnn




5c Kepler’s Third Law
FE#MB=EHE

A terrestrial application of Kepler's
third law is in ""geostationary satellites"
which are at a distance where their
orbital period is same as Earth’s
rotational period. They remain always
above the same longitude on Earth.

HBkFEID LER S HE=E R E ik
EW—1TMNA - BNNA%RERSMEK
HIB ¥ EHAERE - BI]—E&ithik 1
A FIBLE

They seem that they float above the Equator (see picture, left),
and they are used to relay signals for TV and telephone.
BELEMNEFE-—ERZFEREL (LEE) - E1]0BUPE
EHMEBIERES




6 The fall of the Ptolemaic model:
Galileo Galilei

FEhF R p04EIE - INFIRE

0 Inlate 1609 Galileo was the first to use a telescope for
systematic astronomical studies.

0 1609FHREERT 1% - MIFEERAAFE— PN HERRFEH TR F A
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6 The fall of the Ptolemaic model:

16104,

Galileo Galilei

FEshF R B p04E13E - NFIRE

In 1610, he published observations from his telescope: many more
stars than one could see with the unaided eye.

0 71 B HH bl T 4.

I8N

EEIMEERERESES,

The Milky Way contained numerous individual stars.

HRIAIE

EHIERZHEE,

RIMAIMLER - EEZ2 e AR

Mountains, craters and dark lunar ""seas” on the Moon
b
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6 The fall of the Ptolemaic model:
Galileo Galilei

FEshF R B p04E13E - NFIRE

4 small bodies that orbit Jupiter (this proved that not all the bodies
revolve around the Earth)

AR LEEESRAERE ( XIREARRBEXAERESMEKER)
In addition, the 4 moons were not "left behind" while Jupiter movec

suggesting that Earth should behave in a similar fashion without
leaving objects behind it.

test, XM R 5" bEEAREMNBIMZE - Ik iZE 51
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6 The fall of the Ptolemaic model:
Galileo Galilei

FEshZFRE p0EIE : InFIES

0 Galileo also discovered that Venus presented a complete
set of phases; this was not explained with the Ptolemaic
system

o R EANEEF/EZNMEUTEANRE - XSFSE
RAFTTIEBEEN,




6 The fall of the Ptolemaic model:
Galileo Galilei

FEhF R p04EIE - INFIRE

a0 In 1612 he described sunspots,
(evidence that celestial objects
were not perfect) showing that
they move together across the
surface of the Sun

o 16124E, fhfgss 7 KEHEF (i
XA ETEN) , BNINE—
ZnaANEEEZD -




6 The fall of the Ptolemaic model:
Galileo Galilei

FEhF R p04EIE - INFIRE

o In our era, about four hundred years after Galileo
made his discoveries and more than four hundred years
since his contemporary Giordano Bruno was burned at
the stake in part by his vision of other worlds beyond
our solar system, there prevails a peace between the
Church and the scientists. For example, the Vatican
maintains a modern Observatory staffed by several
respected astronomers.
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7 On Shoulders of Giants: Isaac Newton

B ARBEL : 41

0 Only with the work of Isaac Newton 60 years later do we
understand the physics behind the empirical laws by Kepler.

0 3
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0 Newton was born in England in 1642, the year in which Galileo

died.
0 Fica2EHETFER="IE

= {007 5 33k

0 It was the greatest scientist of his time:
0 FHFEINHST

0 He worked in optics.

Q ME&%? )

oo

H

FEREXRKIEER

YA —4

(o]



7 On Shoulders of Giants: Isaac Newton

EBAMBBEL : 41

0 He invented the reflecting telescope

0 fb &ER Y RETN IR

0 He discovered the decomposition of
visible light into a spectrum of colors.

0 fh ZAIMAI RS LU AR R ESRFIE -
0 But even more important was his work on

motion and gravitation (for which he had
to invent calculus)

0 SARARKEZRMNEMETINNS| IS ER
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7 On Shoulders of Giants: Isaac Newton

EBARNERL : 4

The Principia contains Newton’s three laws of motion.
oo =KE#R
The first law states that bodies in motion tend to stay in motion in
a straight line at constant speed unless an external force acts upon
them.
F—EE  BUNPHMBFREIERELEBH - BRIFEINIEHR
Ftaf] -
This is the law of inertia, which was actually discovered by
Galileo.
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7 On Shoulders of Giants: Isaac Newton

EBARNERL : 4

0 The second law concerns the force associated with its effect on the
acceleration (increase of speed) of a mass.

0 BEER  BRABRAN—ITESHNMNEERRNG

A larger force will make that the same mass is accelerate more (F

= ma, where F is the force, m is the mass, and a is the
acceleration).

— P EXRNAREMERNEEEFERNMNERE (F =ma, H
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7 On Shoulders of Giants: Isaac Newton

B ARNERL : 4

The third law is often enunciated as ""For every action, there is an
equal and opposite reaction.”

FEEEEERRDAN  FRAASREANZHEN, K/IMEF,
AR, "

Rocket motion is only one of many processes explained by this

law.
KRiRHEHER ZERMANRSIz—,
The Principia also includes the Law of Gravity.

G WMEEAI - £EIFE5INEE,

One application of Newton's Law of Gravity is the concept of

weight.

GWNAASINERN—TNAZER,




7 On Shoulders of Giants: Isaac Newton

B ARNERL : 4

One of the most famous stories of science is that an
apple fell on Newton's head, leading to his discovery

of the concept of gravity
— T EREFANHEFERE  — I FERBEFWLL - SHMEN 7 H

Bl HIBE=,
Although no apple fell on Newton's head, the story that

Newton himself told, years later, is that he saw an apple fall
and realized that just as the apple falls to Earth, the Moon is
falling toward Earth, and keeps moving away from us. (In any
short interval of time, the distance that the Earth’s Moon
travels toward the distance is compensated by the Moon’s
motion forward, the result over several such intervals is a stable
orbit, rather than a collision with Earth.)

REBEFERMESWHSLE - B2FEYUBEFHAAM - EFIZER
T3%, BBRAMBERZEMMER, ASRIEZEMMBE, (FEEFARE
ERNEERA - EkSBX zEEEEhNEEEHBIKE B A K
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EMHME  MASREMBBEEMNER - )



7 On Shoulders of Giants: Isaac Newton

B ARNERL : 4

0 One famous phrase from
Newton is, “If I have seen
further it is by standing on
the shoulders of Giants.”

0 FHES  MRIRFEER
AN - ABREA AL
TEAMNEBBL, ”
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8 The roots of Astronomy : BABYLON
o BLEEXRXEFE

The roots of occidental Astronomy are in Caldea. The Caldeans used
the sexagesimal system of positional notation (similar to the actual
decimal system, but with base 60), this facilitated the development of
algebra and arithmetic. From this ancient system, we have the
division of the circle in 360 degrees, or the division of one hour in 60
minutes, and these into 60 seconds.
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8 The roots of Astronomy : BABYLON
o BLEEXRIEF

The Caldeans observed lunar eclipses and proposed the
Saros series to predict the phenomena. Although they used the
series only for lunar eclipses, it can be used to predict solar ones

MPEAMZI AR, REPZEHY, ALUTNARHRE,
S GHARTNEE, AMXHFELCILATFAE.

Letter to the king Asurbanipal where is

detailed a lunar eclipse. Planisphere, Ninive Library of Asurbanipal (800
TE 245 Asurbanipal Bl ERIER, REIMAR BC) —

YRS Asurbanipal I HIEERIZEE ( ATTHIS00E)



8 The roots of Astronomy : BABYLON

=14 e

Five planets known by Caldeans

M EHE N IAA] E’Jﬁjtﬁz
Name#% F Meaning = X
Neberu The pivot
Delebat Which proclaims

Sithu, Ishtar

Kayamanu

Salbatanu

The jumper
The constant

The reddened

Planet{T &£

Jupiter R Z

Venus3 £
Mercury/K &£

Saturn Tt £

Mars! N2



8 The roots of Astronomy : EGYPT

BIRBERXF

The sky-goddess
Nut covers Geb, the
Earth-god.

Nut forms the limit
between Earth and
Heaven, the dead
world.

KZE L MNut covers
Geb, Kbz,
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8 The roots of Astronomy : EGYPT
AIRBRRXEF

The Egyptians noted than when Sirius
(called Sotis) rose just before the Sun
(heliac) this was coincident with the river
Nile’s overflow. The desert became fertile,
and for this reason, Sirius is connected with
the goddess of fertility, Isis.

REAEE, SXIBERFERBHEZRIFHEN
i, EREZNRVAE, DRTFEX, ETFIL,
REEFREEETAHFEGTRAE—E,



8 The roots of Astronomy : EGYPT
AIRBRRXEF

The Egyptian
constellations of the
Hellenic period are on
the roof of Hathor
Temple in Denderah.
e EARYIE B 2 FE[E]
X Z B 1E XBEE AL R
fERVEIN -

The majority have
disappeared, such as
the crocodile and
hippopotamus.
REBHBE AR - WS
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8 The roots of Astronomy : EGYPT

BIRBERXF

Gran Piramide

Alineaciones estelares con respiraderos, ca 2500 a. C.

a Draconis."-|l

h
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Orién
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i, I aw
B Osa Menor x4 * 7
%,

Draco \

N

The buildings
were oriented
according to
special positions
of the Sun and
the stars.
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8 The roots of Astronomy: INDIA
& EEXXF

The first textual mention of astronomical content is given in
the religious literature of India (second millennium BC)
EREMNXXABRICROM TENENRESIE P ( ATTAISE
TF5)
During the following centuries a number of Indian
astronomers studied various astronomical aspects.

H2RHILTELESE - HIEXRXZERXRME 7 ARXFHNS DS,




8 The roots of Astronomy: INDIA
& EEXXF

The Hindu calendar used in ancient times
has undergone many changes in the
process of regionalization, and today there
are several regional Indian calendars, as
well as an Indian national calendar.

B RMEERZEXBEMEEPERT
RZ2RM(E - SKEILTXENENERE -
PR—ATENERR -

In the Hindu calendar, the day begins with
sunrise. Assigned to five "properties" calls
angas.

HEENEHMNBERLY - —XAGBTHSL - £
—XAALNET - B Ea U E—1
angas.




8 The roots of Astronomy: INDIA
& EEXXF

The ecliptic is divided into 27
nakshatras which are variously called
lunar houses or asterisms. These
reflect the moon's cycle against the
fixed stars, from 27 to 27 %4 hours, the
fractional part being compensated by
an intercalary 28th nakshatra.
Nakshatra computation appears to
have been well known at the time of
the Rig Veda

(second - first millennium BC.).
MER—FZ2711TAENEE - XRIR T
ABRAEEXNTIEZERRPEAZ27K00.75/M Y -
INEER S MW EESR28MEA - XFAMI
HAEEFREARPEIE ( ARt E1H
C ) =RFRAHIM,




8 The roots of Astronomy : ARABIA
BaT I B R 35

Astronomical developments madein

the Islamic world, particularly
during the Islamic Golden Age
(eighth — fifteenth centuries), and
written in Arabic
RXFHRRREFRHI=MET - 1557
REFH=EEMN (FHs~151
L) - HRNAXHE -

Most were developed in the Middle
East, Central Asia, Al-Andalus,

North Africa, and later in Southeast
Asia and India.

REHEEDRE - KBHIP]
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8 The roots of Astronomy : ARABIA
BaT I B R 35

The first systematic observations in Islam took
place under the patronage of Al-Mamun (786-
833) in many observatories from Damascus to
Baghdad:
FE£Al-Mamun (786-833)IY8f - REI=AHIT Y
I JBYSE —RZ=GRIR ST - MEMNK
5T R3ERFRNFSUMIGHETT

* measured the degrees of longitude,

* established solar parameters,

-BIXESH

* made detailed observations of the Sun,

Moon and the planets

ADRAM. H T EREATNS
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8 The roots of Astronomy : ARABIA

Ba AL {H R X F

A large number of stars in the
sky (e.g., Aldebaran and Altair)
and astronomical terms (e.g.,
alidade, azimuth, almucantar)
are still cited by their Arabic
names

REMEEEXZS (HIINE
BAMFLE) MRIFRE
A (FlanRAN - FAE -
hexlE ) oA AR {H1E
194 5

Tools TH

*Celestial globes HiEk(y
*Armillary spheres ;Z{Y
*Astrolabes & 73
Sundials HE&

*Quadrants RE(Y




8 The roots of Astronomy : MAYA
BRI F

The Maya were very interested in the
zenithal passages, the time when the sun
passes directly overhead.

AN KREXN LR RIEE B4R -
The latitude of most of their cities is below
the Tropic of Cancer, these zenithal passages
would occur twice a year equidistant from
the solstice.

EEALEERM B TICEYAZ% L E -
Hit—FAXHEERXERARER LPXR
%ﬂ"!s_‘z - XM KRIEEE ZHMNNKZEMEE
To represent this position of the sun directly
overhead, the Maya had a god called
"Diving God".




8 The roots of Astronomy : MAYA
BRI F

Venus was the most important
astronomical object for the Maya, even
more than the Sun.
SEREBEAREMIXE - M)
Bk £EMNMUEEZFEY 7 KME,

The Maya civilization seems to be the only
pre-telescopic that demonstrates knowledge
of the Orion Nebula as a diffused, I.e., not a
stellar point.

AT - IBEANRE 0 A{]
XTFEFPAECHAIR - EBEE—1
M, MmE—TEERA.




8 The roots of Astronomy : MAYA
BRI F

The Maya calendar is a system of calendars and almanacs used in
the pre-Columbian Maya civilization, and in some modern Maya
communities in the highlands of Guatemala and Oaxaca, Mexico.
BiERZER—TICHICENNARS - SHem RSN —ER
HiEER ZER - Ef"iiﬂt_'ﬁﬂmﬂﬂ*ﬂEHA-Emﬂﬂ —LEEIURY
BEAZREXTNEERXMMRE




8 The roots of Astronomy : MAYA
BRI F

Although the Mesoamerican calendar did
not originate with the Maya, their
subsequent extensions and
improvements of it were the most
sophisticated.
REHEMNNNEAZRTHEE A
R, EISHEAXNRERNYT M
= RAR AR,

Together with those of the Aztecs, the
Maya calendars are the best documented
and most comprehensive.
EabzzsE ANRE - BBHD
EENEEHY
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8 The roots of Astronomy : AZTECAS
B 2245 52 R XX

From the thirteenth century the Valley of
Mexico was the heart of Aztec civilization
13 LR, S|PGEIIA BN 2257
35 SCBRRAID B A2
They were ethnic groups of central
Mexico, particularly those groups who
spoke the Nahuatl language dominated
much of Mesoamerica in the fourteenth,
fifteenth and sixteenth centuries, a period
known as the last post-classic period in
Mesoamerican chronology.

B2z 5e A=A S PEPRY— 115 - i
MNEBRWEF/RE  EREHEHNE (2
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8 The roots of Astronomy : AZTECAS
Bl 2245 5e R ICF

The Aztec calendar isthe  The calendar is circular with four

oldest monolith that concentric circles. In the center stands the
remains of pre-Hispanic face of Tonatiuh (Sun God) holding a
culture. (approx. 1479). knife in his mouth.

FEMZEEHRMNEDT BHEEAONEGEAERD OZIERENE

EHAEME. BEMSF3E B ( XHE% ) Wi - BEF—EEs,
(£91479)




8 The roots of Astronomy : AZTECAS
Bl 2245 5e R ICF

The four suns or earlier eras are
represented by square-shaped figures

flanking the central sun. The outer circle
consists of 20 areas representing the days

of each of the 18 months that comprised
the Aztec calendar.

FAB M4 75 209 K BHSE 50 At 517 4%
%cwmxﬂa S ERIE IR 7 R T 20
TR, KFETAE20XK,

To complete the 365 days of the solar year,
the Aztecs incorporated five fateful days or
nemontemi.

fZz45 AR —FE 2N 18 A, N T #5F
alY4FE /Y 365 K, MIzzE= AIEEBENE
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8 The roots of Astronomy : AZTECAS
B 2245 52 R XX

The Aztecs grouped bright stars into
constellations :

p2Z45 5 ATEREXIVTR 7 A RIRIE FE
Mamalhuaztli (Orion's beltf& F° EEFE ),
Tianquiztli (the Pleiadesgn £ A )s
Citlaltlachtli (Gemini ¥} ¥ EE),
Citlalcolotl (ScorpionK#HHE) and
Xonecuilli (The Little Dipper or the
Southern Cross for others/|\F& FES, B+
$1E), ctc.

Comets were called "the stars that
smoke.*

BEBRHEF ERNEE",




8 The roots of Astronomy : INCAS
FIANZK 3%

The Inca civilization is a pre-Columbian Andean
Group. It starts at the beginning of the thirteenth

century in the basin of Cuzco in Peru and then
extends along the Pacific Ocean and the Andes,
covering the western part of South America.

ENhn > B E R SH{Efh RN HABV %S5 B3 HR - 'BiE
JRT 13 ﬂéﬂﬂ’\]?ﬂérﬂﬁ*—luu 18 - "Li(— FMZE

At its peak, it extends from Colombia to
Argentina and Chile, through Ecuador, Peru and
Bolivia.

£ BT HAEN NS BAAY 1% 1856 B M SHE LI AL {8
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http://upload.wikimedia.org/wikipedia/en/e/e7/Inca_Empire.png

8 The roots of Astronomy : INCAS
FIANZK 3%

The Incas used a solar calendar for agriculture and other of
moon to religious holidays .

I AFERWE~PIZAMER - #RATHPEARR.

According to the chronicles of the Spanish conquistadors, on the
outskirts of Cuzco was a large public calendar consists of 12
pillars of 5 meters, which could be seen from very far. With it,

people could establish the date.
AT ARENHEESICH - EUSHEEHRNNHNEE—
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8 The roots of Astronomy : INCAS
FIANZK 3%

They celebrated two major parties, the Inti Raymi and
Capac Raymi, the summer solstice and winter respectively.

Eﬂ)JDAI% IWAITH - #EEZFTHAHARMNZEN
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8 The roots of Astronomy : INCAS
FIANZK 3%

The Incas considered their King, Sapa Inca,
the "son of the Sun''.

E1 A A B Rl 140 B 08 ED-R o ABEZ
7.

Major cities were drawn following celestial
alighments using cardinal points.
FEMETHhEREEZHIHM A LA R fES
tH 3

They identified various dark areas or dark
nebulae in the Milky Way as animals, “dark
constellations,” and associated their
appearance with the seasonal rains.

i B FRFRTPRBEXFEE = 7 KA R
%’Ji#@ » FICENYRY L IR AN =TI 1 PR PR BX 2




8 The roots of Astronomy : INCAS
FIANZK 3%

The constellations, Yutu, one of the dark
constellations, and the Flame of Heaven, were
used by the Incas to keep pace with the
seasons and events to mark the sacred events.

EE MER, XX, SHMARRREE

%— Eigga{qzﬂlj A g.i/:o

For example: In ancient Peru, sacrifices and
black colored fires were scheduled for April
and October, when the 'eyes of the Flame of
Heaven' "Alpha and Beta Centauri" were
opposed to and close to the Sun.

fHlan, ELHRNMNE, BEF4ATAERHE
ZEmMBERHANIE, LR, “RAXHIREE”
Het NGXF &8 AAx HBLFE A FH B o




8 The roots of Astronomy : CHINA
P EHARARXEF

The Chinese could be considered as the most
persistent and accurate observers of celestial

phenomena before the Arabs. TEPJHI{H A LLE], H
.?BilAjJ KRG ANMEHFRICERXZNER,

Detailed records of astronomical observations began
during the 4th century BC. Elements of Indian
astronomy reached China with the expansion of
Buddhism during the dynasty of Later Han (25-220
AD), but more detailed incorporation of Indian

astronomical thinking occurred during the dynasty
of Tang (618-907)

REBRRIIUNEFIG T ERERE (Aur4t
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8 The roots of Astronomy : CHINA
P EHARARXEF

Astronomy was revitalized under the
stimulus of cosmology and Western
technology after the Jesuits established
their missions in the 16" century.

l6ttss, FEFHEREAEEUERRYEIR,

E| XX FZEIEARFNEAR DL
mERE 75

Tools TH :

Armillary sphere JFE{X

Celestial globe KER{X

Sphere of hydraulic fittings7K5E ¥
Celestial globe tower RKERKIE

The telescope was introduced in the
seventeenth century.

FEET1THZH 5| ARE,




8 The roots of Astronomy : CHINA
P EHARXEF

Tl A Chinese scientist Shen Kuo (1031-

-y 'w\f&‘““ -!J'J-‘&J(t:g\??‘ Q> N
: : O I 1095) was the first to:
8 4 - describe the magnetic compass

needle
- make an accurate measurement of
the distance between the pole star and
true north to be used in navigation

RPRIRERFPHLRE (AT 1031 -
1095 ) ANZHE LF—1 gt
BEANAN, EATETME A
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8 The roots of Astronomy : CHINA
P EHARARXEF

Shen Kuo and Wei Pu established a
nighttime astronomical project in a
period of five consecutive years, a job
that could rival the observations of
Tycho Brahe. For this project also drew
the exact coordinates of the planets in a
star map and created theories of
planetary motion, including retrograde
motion.

AfEMIDMNEThFESRES, B
T—ARERXMNIE, EMBRRA
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8 The roots of Astronomy : CHINA
P EHRRXEF

Chinese astronomy focused on observation.

AR TIEIE

.

%=
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They had data from the year 4000 BC, including the explosion of
supernovas, eclipses and the appearance of comets.

H’]X)b I)I-IIJ #ﬁ 1
**E%’o

AT AITTHI40005E, EXBHEREL - HAER

4

at 2,100 B.C. they recorded a solar eclipse

/3 JTTCHIT 2100 £

EiEiT_:AEQ o

*at 1,200 B.C. they described sunspots, calling them " dark
spots' in the Sun.

2 JTHI 1200 £

IR S KPR F - MZAKPHERN“BER”

*at 532 B.C. They noted the appearance of a supernova in the
constellation Aquila

«NJTHI 532 4E

IR REERE 7 —FEHE.

*at 240 and 164 B.C. observed Comet Halley

/N JTHI 240 £E

164 FICETIRFEE IR,




8 The roots of Astronomy : CHINA
P EHARARXEF

Other observations:

H A XMicR
*determined the precession of the equinoxes in one degree
every 50 years
HARRLETRE - PEAEETY _2RBIZENE 50 £
B,
*they observed that comet tails always point in the opposite
direction to the sun's position

&M TEREZEBSMBAM,




8 The roots of Astronomy : CHINA
P EHARARXEF

*«in 1006 A.D. they noted the appearance of a supernova so
bright that you could see at day

*AJT 1006 £=, PEANCR Y —MEBXE IR T 7%
HEHRE, EREARLUERTEMN—H

*in 1054, they observed the explosion of a supernova, which
later gave rise to the Crab Nebula

1054 FENIIE T —BUBHE - MR X TRBH B H0RM AR
HERET -




Many Thanks
for your attention!
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