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Announcement Next Week Due tdad
weatherforecast we willNOT have the Live
Telescope Class (Zoom, as usual instead)

However The~ollowing Weekwe will try to
have the live class then.




ESA's Euclid Spacecraft
Fully Operational in the
search for Dark Matter
(possibly Dark Energy
too)

The Nancy Grace Roman Space Telescope is a
Scheduled NASA infrared space telescope in
development and scheduled to launch by May
2027.



H |S_Sto ry Edwin Hubble and Nancy Grace Roman —
Large Visionaries in Astronomy and

H e I- Sto ry Important to Remember Both



Ancient Astronomy

(Ireland, Australia, Africa,

Americas)
The
History of Ancient Babylonian, Egyptian
Astronom Greek, Chinese, Inca and Arab
y Astronomy

European Renaissance

Modern Astrophysics



NabtaPlaya 7500BC considered to be the
oldest astronomical observatory
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Malta's many pre
historic astronomical
sites



Ku-ring-gai Cha
National Park In
Queenslandustralid

5000 year old
petroglyphs

Of galactic dust lang




Enheduanna was the EN priestess
of the moon god Nanna and Goddess
Inanna (susallyassociated with
Venus) in the Sumerian cistate of
Ur in the reign of her father, Sargon of
Akkad.

Ancient stories about Inanna
descending into the underworld (some
of the first recorded religious texts)

. depicts what we now know is the
planet Venugransforming from an
evening to a morning star (a death and

& rebirth cycle)

High priests and priestesses
observed the stars and moon from

theThe Great Ziggurat of Ur /////




Babylonian Astronomers
B o o+ 1200 BC - 60 BC

« Compiled star
catalogs

~+ First to divide circle
iInto 360 degrees

 Made calculations
of daylength
changes, planet
motions and lunar
eclipses
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GREEK ASTRONOMY (650 BC - 150 AD).

(1)Greeks were great theorists,
but poor observers or experimenters.

(2)Greeks used Babylonian records
& Greek geometry.

(3)lonians (c 600 BC) - first Greek
cosmology. Impersonal laws replace
Mythology in some instances.



Pythagoras




Aristarchus (310 -230BC) - How to measure the
relative distances between the Earth, Sun and Moon

MOON (‘at quadrature’)

Moon-Earth-Sun angle

/
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Aristotle & Plato

Plato is famous for
developing theory of
forms

In nature

(5Aristotle ( fl 350 BC) -
Developed idea of

Round earth atthe
centre of the cosmos.

Aristotle's cosmology is
rooted iIn common sense
& Intuitive rationality -
Sympathies and
Antipathies

11 e a2 m©N



Ari stotl eodos Cosmol ogy

AEarth is at Rest

}argued because objects
naturally fall to earth)

AEarth is . Round(seen from the

Curvature of-ships at sea,
Change In length of shadows)
AEarth is the Centre

of the cosmos (from what we
see and Occam's Razor)




GREEK ASTRONOMY (650 BC - 150 AD).

(6) Celestial Sphere's  motions are
predictable, what about the 7 planets?

Plato (fl 400 BC) challenged
geometricians to describe
planetary motion in lawful terms.

This became Astronomy's project for
next 2000 years.



Ptolemy of
Alexandria

(7) The most elaborate
Greek astronomer.

The " Al méd4AD)n
gave mathematical model

of planet's motions that

could be calculated for any
date, past or future.




A Hypatia Last of the great philosophers of
Alexandriai killed by an angry mob



Hipparchus of Rhodes
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A Astronomy in Ancient
India

A Self Influenced but also
influenced by Greek and
Persian Astronomy First
example of cross

civilizational development PR B e 0 0. B € K . l !.';.‘u :‘
gAY P R AN NS
7 ot 8BS 3 { YAt % N s 7 Y

of a science (in
manyways still ongoing!)

A Had Concepts such as
Using Moons to form
Calander systems,
locations of constellations
to determine monsoon and
dry seasons and regional
legends about objects such
as the Milky Way (Aakash
Ganga)




. ]

A Among the devices used for astronomy
wasgnomon known asSanku in which the
shadow of a vertical rod is applied on a
horizontal plane in order to ascertain the
cardinal directions, the latitude of the point of
observation, and the time of

observatiori2d This device finds mention in
theworksoVar Uhar gaehbhat a
B h U s ,Beahnsmgupta, among others.

A Probably influenced from the use of
Sundials.

A Was incorporated into design of temples
such as the Konark Sun Temple (13th century) .



https://en.wikipedia.org/wiki/Gnomon
https://en.wikipedia.org/wiki/Indian_astronomy#cite_note-Ohashiast-inst-39

ITnventor of Zerxro

Approximation of it by Aryabhata

"Add four to 100, multiply by eight, and then add
62,000. By this rule the circumference of a circle
with a diameter of 20,000 can be approached."”

Father of Asironomy

Aryabhata

3MYHSC or works - Aryabhatiya, Arya-siddhan

Notable ideas - Explanation of Lunar ecllpse and Solar eclipse, Rotation of earth on its
axis, Reflection of light by moon, Sinusoidal functions, Solution of single variable quad-
ratic equation, Value of mr correct to 4 decimal places, Circumference of Earth to 99.8%
accuracy, Calculation of the length of Sidereal year

Indian astronomy was done by many INDIA’S FIRST SATELLITE

individuals but the most famous was Aryabhata
amathematiciarand astronomewho lived

during the Gupta dynasty, approximately
between 476 and 550 CE. He is widely
regarded as one of the most influential figures
in the history of Indian mathematics and
astronomy.
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P e rSI an an d Early formal catalogues

A Names of brightest stars within constellatipsdebaran,

A Altair, Alfirk , Alkaid, Alphard,
Arab A Rigel, Mirak

M ed Ieval Refined Greek Models
ASt ronom y A Cast Doubts about Ptolemy

Advanced Mathematics

A Calculated movement of stars
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A Persian atKhwarizmi in
830. The work contains tables
for the movements of the Sun,
the Moon, and the five planets
known at the time. The work
IS significant as it introduced
Ptolemaic concepts into
Islamic sciences.

A Also invented algebra




Arab Medieval Astronomy




lbn Al-

Haytham
(Alhazen)
Inventor of the
camera obscura
and pioneer In
optics
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Mayan Astronomers
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Civilization lasted for 2000 ﬁi:‘g’r'g's"%»l
years, peaked between 300 %';gl’p%f{%f{
and 900 AD | g.@‘“ %3'

Carefully studied the sun,
moon, planets, especially
Venus

Predicted eclipses

Their architecture was laid
out with respect to
astronomy

Created two major
calendaring systems, but the
Long Count was calculated
from August, 3114 BC



yvorld, across time, cult
patterns in the sky called
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Chinese Astronomers

600 BC onward i
Compiled star ,I/ A ;
catalogs e o .1%
Used for

timekeeping
Observed and

predicted comets
and eclipses

First to record a /
‘guest star’, a
supernova, in
185 AD.
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Sagitattarius

Rising Sun

South Venus




A Meanwhile in
Europe...Astronomy was
used for Astrology

A By figures such as
John Dee and Francis
Bacon

A John Dee (13 July
15277 1608 or 1609)in
many ways was a bridge
between the occult ideas
of nature popular in the
Middle Ages and the
Enlightenment
Worldview that was to
Emerge




Francis Bacon and John Dee
were rooted in the occult however they wess «
beginning to-rediscover some of the non
anthropomorphic laws of antiquity

Like Aristotle, Bacon believed it to-be.the s
'nature’ of light bodies to move upwards from the
earth's surface, of heavy bodies to move -
downwards to the earth's surface. And all thIS“‘"
notwithstanding Bacon's recognition that “w/asdas
are called occult and specific properties, oAt
sympathies and antipathies, are in great 5=
corruptions of philosophy® his assertion th
"my logic aims to teach and instruct the
understanding ... that it may in very truth di
nature, and discover the virtues and actior
bodies, with their lawas determined in
matter;so that this science flows not me®
from the nature of the minbut also from thes
nature of thing§el.

In short he had a theoretic avoidance of
anthropomorphism in natural science.

This is actually a very important stefiNature :
is often countemtuitive L T : ‘


https://en.wikisource.org/wiki/Page:Philosophical_Review_Volume_31.djvu/502#cite_note-2
https://en.wikisource.org/wiki/Page:Philosophical_Review_Volume_31.djvu/502#cite_note-3

Nicholas Copernicus e L A I
| Gl

' DB RLVOLVTIONI-

bus orbium ceeleftium,
Libri v 1.

IN QVIBVS STELLARVM ET Fis
XARVM ET GRREATICARVI MOTVS, EX VETE
ribus atg recentibus obferuationibus, refticuic hic autor,
Praterea tabulas expedicas luculentasép addidic , ex quis
bus eofdem motus ad quoduis tempus Mathes
“matum [tudiofus ficillime calcus
lare poterit.

ITENM, DE LIBRIS REVOLVTIONYM NICOLAI
Copernici Narratio prima,per M. Georgium loachi:
Rheticum ad D). Ioan. Schone-







Tycho Brahe

(14 December 1546
24 October 1601)
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Fig 1&. « Le sywiwe de Tyihyo- Brabé




Johannes Kepler




Tycho Brahe's Mars Observations
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leo Galilel

Gali




Isaac Newton(1642 -1727) -
~irst Laws of Gravity that did not "invoke" Aristotle



When white light is passed through a prism
It Is split up into its component colours.




Christian Huygens Dutch Scientigdiscoverer of Titan,
emergent synchronization in pendulum clocks, Natural
philosopher




