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From Bagdad to Barcelona 

the education of astrologers

Henk Hietbrink

• retired math teacher 

in the Netherlands

• went to Utrecht 

University for a 

teaching licence



From Bagdad to Barcelona Via Franeker:

we are proud of our heritage
Bestand:Franeker, het stadhuis RM15724 en het Planetarium RM15668 foto4  2017-06-18 11.19.jpg - Wikipedia

Planetarium

Townhall

https://www.eisinga-planetarium.nl/


Eise Eisinga Planetarium in Franeker

wooden construction (1774-1781) still in use
Koninklijk Eise Eisinga Planetarium - Wikipedia

Copyright Eise Esinga Planetarium: https://www.eisinga-planetarium.nl/

Copyright Eise Esinga Planetarium: https://www.eisinga-planetarium.nl/

https://www.eisinga-planetarium.nl/
https://www.eisinga-planetarium.nl/


Frisian Astrolabe (1606)

made by the Frisian craftsman Pybe Wouters

Copyright Arie de Ruiter: https://ariederuiter.nl/zwk/

Copyright Arie de Ruiter: https://ariederuiter.nl/zwk/ 

https://ariederuiter.nl/zwk/
https://ariederuiter.nl/zwk/


From Bagdad to Barcelona

➔Istanbul➔Frankfurt➔Zaragoza ➔ Nürnberg

Copyright: Germanisches Nationalmuseum -  Astrolabium des Ahmad ibn Muhammad al-Naqqash 1079/1080

Copyright: Germanisches Nationalmuseum -  Astrolabium des Ahmad ibn Muhammad al-Naqqash 1079/1080

http://objektkatalog.gnm.de/objekt/WI353


From Bagdad to Barcelona

➔Zaragoza ➔Frankfurt ➔Istanbul ➔Franeker

Copyright: Institut für Geschichte der Arabisch–Islamischen Wissenschaften an der Johann Wolfgang Goethe-Universität

Copyright: Institut für Geschichte der Arabisch–Islamischen Wissenschaften an der Johann Wolfgang Goethe-Universität

https://www.fransvanschooten.nl/astrolabe.htm


ChatGPT

proposal for a monument in Zaragoza



From Bagdad to Barcelona

➔Iran➔Oxford

Copyright: Oxford Museum of the History of Science  Muḥammad Muqīm al-Yazdī 1647/8 (A.H. 1057)

Copyright: Oxford Museum of the History of Science  Muḥammad Muqīm al-Yazdī 1647/8 (A.H. 1057)

https://www.mhs.ox.ac.uk/astrolabe/catalogue/browseReport/Astrolabe_ID%3d260.html


From Bagdad to Barcelona

➔Spain➔Oxford

Copyright: Oxford Museum of the History of Science  - Muḥammad ibn Sa‘īd as-Ṣabbān – Guadalajara – 1081/82

Copyright: Oxford Museum of the History of Science  - Muḥammad ibn Sa‘īd as-Ṣabbān – Guadalajara – 1081/82

https://www.mhs.ox.ac.uk/astrolabe/catalogue/browseReport/Astrolabe_ID=150.html


Ibn al-Samh (10th – 11th century)

Educating Astrologers

Kitāb al-ʿAmal bi-l-Asturlāb

the Book on the Use of the Astrolabe

Copyright: British Library: Oriental Manuscripts, Add MS 9602, ff 25v-55v, in Qatar Digital Library

Copyright: British Library: Oriental Manuscripts, Add MS 9602, ff 25v-55v, in Qatar Digital Library

https://www.qdl.qa/en/archive/81055/vdc_100023486831.0x000002
https://www.qdl.qa/en/archive/81055/vdc_100023486831.0x000002
https://www.qdl.qa/en/archive/81055/vdc_100023486831.0x000002


From Bagdad to Barcelona

➔Syria➔Oxford

Copyright: Oxford Museum of the History of Science  - Khafīf, apprentice of ‘Alī ibn ‘Īsā  late 9th century

Copyright: Oxford Museum of the History of Science  - Khafīf, apprentice of ‘Alī ibn ‘Īsā  late 9th century

https://www.mhs.ox.ac.uk/astrolabe/catalogue/browseReport/Astrolabe_ID%3d131.html
https://www.mhs.ox.ac.uk/astrolabe/catalogue/browseReport/Astrolabe_ID%3d131.html


Coordinate Systems

Celestial circles: altitude and declination



Coordinates of Arcturus

Declination

Distance from 

the Polestar

+71°

Declination

+19°

Arcturus



Coordinates of Arcturus

Right Ascension and Declination

Distance from 

the Polestar

+71°

Declination

+19°

Right Ascension

214°

14h 15m 

Arcturus

0° Aries



Coordinates of Arcturus

Altitude and Azimuth

Altitude 

57°

Azimuth

12°

from South 

to West

Arcturus



Plate and Rete

Plate shows altitude + Rete shows declination



Rete shows declination

Animation Franeker 2 july: Sunrise and Sunset

https://fransvanschooten.nl/astrolabe/Astrolabe_89a06_k21_declination.gif

https://fransvanschooten.nl/astrolabe/Astrolabe_89a06_k21_declination.gif

Sun

https://fransvanschooten.nl/astrolabe/Astrolabe_89a06_k21_declination.gif
https://fransvanschooten.nl/astrolabe/Astrolabe_89a06_k21_declination.gif


Plate shows Altitude

Animation Franeker 2 july: Sunrise and Sunset

https://fransvanschooten.nl/astrolabe/Astrolabe_89a06_k21_altitude.gif

https://fransvanschooten.nl/astrolabe/Astrolabe_89a06_k21_altitude.gif

Sun

https://fransvanschooten.nl/astrolabe/Astrolabe_89a06_k21_altitude.gif
https://fransvanschooten.nl/astrolabe/Astrolabe_89a06_k21_altitude.gif


What shall we teach to whom?

Ali Nesin Math Village 2023 + 2024 

https://www.fransvanschooten.nl/astrolabe.htm#nesinkoyleri


Four Levels of Math Education

Free after al-Biruni

Al-Biruni already made a distinction between 

different levels of mathematical education

These are my levels:

• Professor

• Master‘s student

• High-school teacher

• Pupils



Logarithms Metabolic Rate and Mass

Max Kleiber (1893–1976)



Star Trail
Long Exposure Photo at Doğu Anadolu Gözlemevi

https://www.fransvanschooten.nl/astrolabe.htm#3D


Owners and Users

What to do with an astrolabe 

In the 15th century

• measure time during the night

• teach astronomy

• teach mathematics

• do astronomy

• do astrology

Today

• teach history of science



The needs of an astrologer

Construct a horoscope



Concepts

How many could you explain at home?

• Equator, Tropic of Cancer , Tropic of Capricorn

• Declination, Right ascension

• Ecliptic

• Hour angle

• Vernal equinox

• Horizon, Latitude, Twilight

• Meridian, Prime vertical

• Temporal hours

• Altitude, Azimuth

• Oblique ascension



Astrologers ask many questions 

Right and Oblique Ascension

Your friend is an 
astrologer and 
wants to know:

• Sign at birthday

• Sign at horizon 
at time of birth

• You might know 
right ascension

• Your friend asks for 
oblique ascension



Example Ibn al-Samh: Recipe of chapter 54 

Determine the oblique ascension 

We are in Zaragoza, at a latitude of 40.7°. 

We want to determine the oblique ascension of 17° Leo, 

corresponding approximately to 9 August. 

Ibn al-Samh wrote: 

• Place the degree of the zodiac that you wish to 

determine on the eastern horizon. 

• Then observe on which degree of the limb 

the degree index falls. 

• This gives the oblique ascension of that degree.



Example: Recipe of chapter 54 

Determine the oblique ascension of 17 Leo 

Latitude of 40.7°. 

• Place the degree of 
the zodiac that you 
wish to determine 
on the eastern 
horizon of the plate 
for the appropriate 
climate. 

• Then observe on 
which degree of the 
limb the degree 
index falls. 

• This gives the 
oblique ascension 
of that degree: 124° 124°

17° Leo



Example: Recipe of chapter 54 

Homework: Prove that this recipe is correct

124°

17° Leo

Ibn al-Samh 

(10th – 11th century)



Right Ascension & Oblique Ascension

Theory

• The solar longitude λ is the 

angular distance VR along 

the ecliptic.

• The solar declination δ is 

the angular distance RG.

• The right ascension α is 

the angular distance VG 

along the equator measured 

eastwards from point V.

• The oblique ascension ρ

of a point R on the ecliptic, 

rising on the horizon is the 

angular distance VE.



Right Ascension & Oblique Ascension

Explanation: Spherical Trigonometry Formulas

• The solar longitude λ is the 

angular distance VR along 

the ecliptic.

• The solar declination δ is 

the angular distance RG.

• The right ascension α is 

the angular distance VG 

along the equator measured 

eastwards from point V.

• The oblique ascension ρ

of a point R on the ecliptic, 

rising on the horizon is the 

angular distance VE.

➢ Obliquity ε = 23,4°.

➢ Longitude distance between 

1 Aries and 17 Leo is λ =137°.

➢ sin δ = sin λ · sin ε

➢ tan α = cos ε · tan λ

➢ Difference γ = α – ρ  

sin γ = tan δ · tan φ

➢ ρ = α – γ  



Right Ascension & Oblique Ascension

Calculations

• Say, geographical latitude φ = 40,7°

for Zaragoza.

• Say, date is 17 Leo, that is 9 August. 

So, solar longitude is λ = 137°.

declination sin δ = sin λ · sin ε sin δ = 0,2756 δ = 16,00°

right ascension sin α = tan δ / tan ε sin α = 0,6614 α = 138,60°

right ascension tan α = cos ε · tan λ tan α = -0,8817 α = 138,60°

difference sin γ = tan δ · tan φ sin γ = 0,2466 γ = 14,28 °

oblique ascension ρ = α – γ  ρ = 124,32°



Right Ascension & Oblique Ascension

Solution of Ibn al-Samh

• Latitude φ = 40,7°.

• Longitude λ = 137°.

• Point V is at the intersection of the 

ecliptic and the equator, at 34°. 

• Point E is East at 270°.

• Point R is at the intersection of the 

ecliptic and the horizon, that is point G at 

256° at the equator scale.

• Now, right ascension is the arc VG, that 

is 34° - 256° = -222° = +138°.

That is close to calculated 137°.

• Oblique ascension is the arc VE, that is 

34° - 270° = -236 ° = +124°.

That is close to calculated 124,32°.



Right Ascension & Oblique Ascension

Ibn al-Samh and his astrolabe

• Latitude φ = 40,7°.

• Longitude λ = 137°.

• Point V is the intersection

of the ecliptic and the 

equator, at 34°. 

• Point E is East at 270°.

• Point R is the intersection

of the ecliptic and the 

horizon, at 256°.

• Now, right ascension 

is the arc VG, that is 

34° - 256° = -222° = +138°.

• Oblique ascension is the arc 

VE, that is 

34° - 270° = - 236° = +124°.



Right Ascension & Oblique Ascension

Astrolabe shows Spherical Triangle

124°

17° Leo

• Latitude φ = 40,7°.

• Longitude λ = 137°.

• Point V is the intersection

of the ecliptic and the 

equator, at 34°. 

• Point E is East at 270°.

• Point R is the intersection

of the ecliptic and the 

horizon, at 256°.

• Now, right ascension 

is the arc VG, that is 

34° - 256° = -222° = +138°.

• Oblique ascension is the arc 

VE, that is 

34° - 270° = - 236° = +124°.



Work in Progress

Translate into English + Add Examples



My Personal Astrolabe

18 steps guide you through the geometry

https://www.geogebra.org/m/m43ry8wk#material/HNFgEkzf

https://www.geogebra.org/m/m43ry8wk#material/HNFgEkzf

https://www.fransvanschooten.nl/astrolabe.htm
https://www.geogebra.org/m/m43ry8wk#material/HNFgEkzf


My Personal Astrolabe

Screen 19 with a lot of tailoring option 

https://www.geogebra.org/m/m43ry8wk#material/HNFgEkzf

https://www.geogebra.org/m/m43ry8wk#material/HNFgEkzf

https://www.fransvanschooten.nl/astrolabe.htm
https://www.geogebra.org/m/m43ry8wk#material/HNFgEkzf


The Best: Laminated paper + Transparancy

A Gimmick: Affordable 3D printed astrolabe

2

https://www.fransvanschooten.nl/astrolabe.htm#3D


Adriaan Metius (1571 - 1635)

Matheseos Professoris in Acad. Frisiorum

© https://www.museummartena.nl/collectie/universiteitszaal

© https://www.museummartena.nl/collectie/universiteitszaal

© https://www.e-rara.ch

© https://www.e-rara.ch

https://www.museummartena.nl/collectie/universiteitszaal
https://doi.org/10.3931/e-rara-2187
https://www.museummartena.nl/collectie/universiteitszaal


Adriaan Metius (1571-1635)

Astrological houses for horoscopes

© https://www.e-rara.ch/ the platform for digitized rare books from Swiss institutions

© https://www.e-rara.ch/ the platform for digitized rare books from Swiss institutions

https://doi.org/10.3931/e-rara-2167
https://www.museummartena.nl/collectie/universiteitszaal
https://www.e-rara.ch/
https://www.e-rara.ch/
https://www.e-rara.ch/
https://doi.org/10.3931/e-rara-2187


Conclusion

History of Mathematics

• History is often about big discoveries

• Remember: More people can work 

successfully with graphs with logarithmic 

scales than can manipulate the rules or 

know the history.

• The same is true for astrolabes

and for many more applications

• History of use deserves a place

− Ibn al-Samh's Book on the Use of the Astrolabe



Thank you for your attention

See you at www.henkhietbrink.nl/astrolabe.htm

https://www.fransvanschooten.nl/astrolabe.htm


Thank you for your attention

See you at www.henkhietbrink.nl/astrolabe.htm

QR Code Image

https://www.fransvanschooten.nl/astrolabe.htm


Eveyone Can Draw an Astrolabe

a 15 year old could do

Click on a figure to open the corresponding webpage at www.henkhietbrink.nl/astrolabe.htm

Click on a figure to open the corresponding webpage at www.henkhietbrink.nl/astrolabe.htm

https://www.fransvanschooten.nl/astrolabe.htm


a

Click on a figure to open the corresponding webpage at www.henkhietbrink.nl/astrolabe.htm

Click on a figure to open the corresponding webpage at www.henkhietbrink.nl/astrolabe.htm

https://www.fransvanschooten.nl/astrolabe.htm


Everyone can draw an astrolabe

Benjamin Martin (1705-1782)



Everyone can draw an astrolabe

http://onlinebooks.library.upenn.edu/webbin/book/lookupname?key=Martin%2C%20Benjamin%2C%201705%2D1782



Everyone can draw an astrolabe

http://onlinebooks.library.upenn.edu/webbin/book/lookupname?key=Martin%2C%20Benjamin%2C%201705%2D1782
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