
WELCOME!



Deciphering the Cosmos:
A Sampling of Famous 

Skywatchers

• Nasir al-Din al-Tusi

• Galileo Galilei

• Johannes Kepler

• Benjamin Banneker

• Henrietta Leavitt

• Edwin Hubble

• Cecilia Payne-Gaposchkin

• Leslie Peltier





Who is this “Dave Leake” character?

• Originally from Decatur
• Degrees in physics & science education
• Taught physics & astro at Parkland College 

for 30 years (retired July, 2019)
• Former director, William Staerkel

Planetarium
• Founder, CU Astronomical Society
• Past prez, Great Lakes Planetarium Assoc.
• “Solar System Ambassador” 
• Not a historian! 



Nasir al-Din al-Tusi
. . .and the Ancient Sky





Arabic Astronomers

• Abu Ma’shar (787-886) – can know the divine by studying creation

• Al-Khwarizmi (<850) – regulated times of daily prayer, algebra, tables, map

• Al-Battani (858-929) – Best calculations since Ptolemy, improved year & 

precession, apogee of Sun

• Al-Sufi (903-986) – wrote “Book of Fixed Stars,” integrated star catalog with 

Arabic terminology, constellation boundaries

• Ibn Yunus (<1009) – improved instruments, provided data for regression of 

Moon, direction of Mecca

• Ibn al-Haytham (965-1040) – wrote critique of Almagest, optics pioneer

• Ibn al-Shatir (1304-1375) – Earth as true center



Al-Sufi’s star chart

Ursa Minor (Little Dipper)



The Arabic influence

Beit Algueze 

(Betelgeuse)

Rijl Jauzah al Yusra

(Rigel)





LET’S BACK UP . . . . .



“Constellations”

• Recognized groupings of stars

• 88 total with boundaries 

(like counties)

• An “address” in the sky

• Other stuff – “asterism”





“What the hell is this?”



• 28 inanimate objects

• 22 land creatures

• 17 men & women

• 9 birds

• 9 water creatures

• 1 serpent

• 1 insect (a “fly”)

• 1 “head of hair”

88 total!



3D Big Dipper



Proper Motion



Holy smokes . . .they MOVE!    Why? 



Polaris!   (North Star)



“Motions” of the Sun

• Chariot (India, Norse, Greeks)

• Boat (Egypt)

• Flying with wings (Assyrians, Persians)

• On foot with torch (Chumash, Australians)



AM/PM

E

W



You want proof?





Zodiac – “circle of animals”

• Originated in Mesopotamia (87 BC)

• Age of Aries, Pisces, then Aquarius (2514 AD)

• “Ecliptic” – apparent path of the Sun









But how do you know?



Babylonians (3000 BCE)

• “Used” the sky

• Calendar with a 30-day month

• Zodiac

• Number system based on 60

• Sundials to tell time



Greeks (1600 BCE)

• Began to ask “why?”

• Moon shines by reflected light

• Earth spherical (how do we know?)

• Earth stationary

http://science.nasa.gov/headlines/y2003/images/lunareclipse/cantin1.jpg


Aristotle (~350 BCE)

• Heavens are perfect & unchanging!

• The circle is divine

• All motion is uniform, like clockwork

• “Geocentrism” – Earth is center of universe (pretty 

pleasing, eh?)



July 4, 1054 CE



“Wanderers”

• What are they?  

• How many are there?   



“Geo”centric “



But wait. . . . .



Why stop and reverse?



Ptolemy

• 90 – 168 CE

• Greek living in Egypt

• Wrote “The Almagest” (The 

greatest) ~ 150 CE

• Perfected epicycles

• Spherical geometry (no trig)

• 48 constellations

• 1022 stars in catalog



Ptolemy’s Geocentric Idea

Seen in action

Planet

https://www.youtube.com/watch?v=EpSy0Lkm3zM


“Saving” Uniform motion



Muhammad Ibn Muhammad Ibn al-Hasan al-Tusi

• Born:  1201 in Tus, Persia (northern Iran)
• Lost father at a young age
• Studied theology & “intellectual sciences”
• Took learning very seriously 
• Learned natural philosophy from uncle
• Traveled to hear lectures
• Didn’t care for Islamic mysticism (“Sufism”)
• Math in Mosul



The Mongol 
Empire

Tus





Hulago Khan

• Grandson of Genghis Khan

• Siege of Baghdad (1258) – ended
“Golden Age of Islam”

• al-Tusi joined Mongols at science 
advisor

• Convinced Hulago to open an 
observatory for “astrological” tables



The “Astrolabe”



Rasad Khaneh Observatory 













Quadrant – instrument of the day







Works

• 150 volumes (25 in Persian, rest in Arabic)

• 5 volumes on trigonometry

• Astronomy

• Ethics



The “Tusi Couple” 







Zij-i Ilkhani tables 

(1272)

“Table” of 

positions



"The Milky Way is made up of a very large number of small, tightly-

clustered stars, which, on account of their concentration and 

smallness, seem to be cloudy patches. because of this, it was 

likened to milk in color."



Akhlaq-i-Nasiri



Died June, 1274 (age73)

• Tomb in Al-Kadhimiya Mosque 

in Baghdad

• Crater on the Moon

• Asteroid

• The K. N. Toosi University of 

Technology in Iran 

• “Engineer’s Day” in Iran 



Shamakhy Astrophysical Observatory



Islamic months
1. Muharram محرّم (or Muḥarram al Ḥaram) 

2. Safar صفر (or Ṣafar al Muzaffar) 

3. Rabi' al-awwal (Rabī' I) ربيع الأول

4. Rabi' al-thani (or Rabī' al Thānī, or Rabī' al-Akhir) (Rabī' II)  ربيع

الآخر أو ربيع الثاني

5. Jumada al-awwal (Jumādā I) جمادى الاول

6. Jumada al-thani (or Jumādā al-akhir) (Jumādā II)  جمادى الآخر أو

جمادى الثاني

7. Rajab رجب (or Rajab al Murajab) 

8. Sha'aban شعبان (or Sha'abān al Moazam) 

9. Ramadan رمضان (or Ramzān, long form: Ramaḍān al Mubarak) 

10. Shawwal شوّال (or Shawwal al Mukarram) 

11. Dhu al-Qi'dah ذو القعدة

12. Dhu al-Hijjah ذو الحجة

http://en.wikipedia.org/wiki/Muharram
http://en.wikipedia.org/wiki/Safar
http://en.wikipedia.org/wiki/Rabi%27_al-awwal
http://en.wikipedia.org/wiki/Rabi%27_al-thani
http://en.wikipedia.org/wiki/Jumada_al-awwal
http://en.wikipedia.org/wiki/Jumada_al-thani
http://en.wikipedia.org/wiki/Rajab
http://en.wikipedia.org/wiki/Sha%27aban
http://en.wikipedia.org/wiki/Ramadan_%28calendar_month%29
http://en.wikipedia.org/wiki/Shawwal
http://en.wikipedia.org/wiki/Dhu_al-Qi%27dah
http://en.wikipedia.org/wiki/Dhu_al-Hijjah


Directions



Modern “astrology”





Show em on Stellarium!



Another motion . . . Precession!







Planisphere
• Set for the date and time of your birth 

(November 30, about 5am)



Constellation rising in East = Virgo

Ascendant sign = Libra

Rising Celestial Longitude = 200o

Constellation containing Sun = Scorpius

Sun sign = Sagittarius

















Astrology “issues”

• People born at the poles don’t have an ascendant sign.  

• Based on an outdated Earth-centered solar system.  Houses 
artificial.

• What of the Ophiuchans?

• Precession!    Your sign may not be what you think it is!

• Moon passes through 24 constellations

• Do Libras have a life?   



Astrology “issues”

• What of horoscopes before 1781?  They’re missing influence of 
Uranus & Neptune!

• What is the source of the “astrological force?”  Is it distance 
dependant?  If so, why does Neptune have same influence as 
our Moon?

• If not, what of Ceres?  Sedna?  Eris?   Varuna?  Andromeda 
Galaxy?  Extra-solar planets?

• Why didn’t astrologers predict these objects?



Astrology “issues”
• President’s birthdays evenly spaced around calendar.   

Oops.

• Why are horoscopes usually positive? 

• Why don’t two astrologers given same info yield the 
same horoscope?

• Shouldn’t identical twins lead the same lives?

• Why can’t astrologers predict major events?  Misses 
are forgotten  . . .

• Moment of conception vs. moment of birth?

• Astrologers aren’t rich (except the Reagan’s!)



Astrology “issues”

• “Predictions?”    Or common sense recommendations?  

• Cause/Effect?    

• Bigotry?   “Would YOU date a Virgo?”



So . . .why does astrology survive?

• Big money!

• Satisfies need for certainty (people like “good news!”)

• Deceptive use of astronomical terms

• Connection to the cosmos!



Enlightenment?

• Greek translated into Latin

• Insertion of both Islamic & Byzantine knowledge

• “Spirit” of enlightenment (learning for the sake of knowledge)

• Movable type




