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http://news.nationalgeographic.com/news/2009/08/photogalleries/galileos-telescope-pictures-anniversary/index.html
http://news.nationalgeographic.com/news/2009/08/photogalleries/galileos-telescope-pictures-anniversary/index.html


 Galilei, the telescope  
and the revolution  

in the view of the universe  
and the  laws of nature  

 

 

The teaching unit is set up as an 
interdisciplinary investigation on the issue of 

the interaction between the telescope and  
astronomy, with windows on the scientific, 

mathematical, historical  and artistic 
meaning of Galileo’ s discoveries. 

Justus Suttermans, Portrait of Galileo Galilei, 

 17th century, Florence, Uffizi Gallery. 
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In the spring of 1609 he heard that in 
the Netherlands an instrument had 
been invented that showed distant 

things as though they were 
nearby. 

       By trial and error, he quickly 
figured out the secret of the 
invention and made his own 
three-powered spyglass from 

lenses for sale in spectacle 
makers' shops. 

Others had done the same; what set 
Galileo apart was that he quickly 
figured out how to improve the 

instrument, taught himself the art 
of lens grinding, and produced 

increasingly powerful telescopes. 
 

Galileo's telescope, late 

1609 - early 1610, 

Florence, Institute and 

Museum of the History 

of Science.  



 

 

 

In August of that year Galileo 
(1564-1642) presented an 

eight-powered telescope to 
the Venetian Senate (Padua 

was in the Venetian 
Republic). 

 

Guglielmo De Sanctis, Galileo Galilei showing his telescope to 

the Signoria of Venice, printed reproduction, Rome, Museum of 

Rome, detail. 



 

 

 

http://brunelleschi.imss.fi.it/esplora/cannocchiale/

dswmedia/storia/estoria2.html 

In the fall of 1609 Galileo 

began observing the 

heavens with instruments 

that magnified up to 20 

times. 

 

http://brunelleschi.imss.fi.it/esplora/cannocchiale/dswmedia/storia/estoria2.html
http://brunelleschi.imss.fi.it/esplora/cannocchiale/dswmedia/storia/estoria2.html


 

 

 

In December he drew the 
Moon's phases as seen 
through the telescope, 

showing that the 
Moon's surface is not 
smooth, as had been 
thought, but is rough 

and uneven. 

Galileo Galilei, Sidereus Nuncius [Starry Messenger], autograph 

sketch, Mss. Gal. 48 –Div. 2a – Part III, tome 3, c. 28r. 



 

 

 His insistence that the book 
of nature was written in the 
language of mathematics 

changed natural 
philosophy from a verbal, 

qualitative account to a 
mathematical one in which 
experimentation became a 

recognized method for 
discovering the facts of 

nature. 
 

Galileo Galilei, Sidereus Nuncius [Starry 

Messenger], Venice, 1610. 

Drawing illustrating the method used to 

calculate the height of the mountains on the 

Moon. 



 

 

 

His discoveries with 
the telescope 

revolutionized 
astronomy and paved 

the way for the 
acceptance of the 

Copernican 
heliocentric system. 

Galileo Galilei, Il Saggiatore 

 [The Assayer] Rome, 1623. 

Drawing showing the phases of Venus. 

           Galileo Galilei, Autograph diaries of 

observations on the positions of Jupiter's 

satellites, 1610-1613. 



 

 

 All the main types of 

telescope developed 

starting from Galileo are 

based on various 

combinations of lenses and 

mirrors. Lenses and mirrors 

(either concave or convex) 

have singular optical 

properties.  Source : http://catalogue.museogalileo.it/gallery/LensesTelescopesImg.html 



In 1686, Huygens 
built an open-air 
telescope. He found 
Saturn’s ring with a 
smaller telescope.  

      Source:http://amazingspace.org/resources/explorations/ 

groundup/lesson/scopes/huygens/index.php 



Newton built a metal-mirror reflector  
in the 1680s. 

 source:http://brunelleschi.imss.fi.it/esplora/cannocchiale/dswmedia/storia/ 

  estoria6_st.html#gallery 

Diagram of Newtonian telescope. 

This reflector consists of a concave parabolic mirror and an elliptical plane mirror. The secondary 

mirror is inclined 45° degrees from the optical axis and serves the function of intercepting the 

rays of light coming from the primary, deviating them laterally outside the tube, where the 

eyepiece is positioned. Thanks to its simplicity, this telescope is still today widely used by 

amateur astronomers. 

 

Newton's telescope, London, Royal Society. 



In 1721, Hadley built a Gregorian reflector 

with a parabolic mirror. 

source:http://amazingspace.org/resources/explorations/groundup/

lesson/scopes/hadley/ 



One of the first photos of the moon was 
taken between 1847 and 1850 with the help 

of the Harvard 15-inch refractor.  
 

 

The Harvard 

15-inch Refractor  

Photo from the Harvard College 

Observatory archives  

 



 

 
By 1904, the Snow Solar Telescope was 
built and then moved to its permanent home 
atop Mount Wilson.  

 New 
instruments 

meant 
astronomers 

could study the 
Sun in more 

detail, but a new 
style of 

telescope was 
needed – one 

with a stationary 
primary mirror 
and a movable 
tracking mirror. 

Building: Courtesy Huntington Library (Mt. Wilson Observatory) 

Mirrors: Courtesy Yerkes Observatory 



In 1937 Reber built a parabolic reflector 

to collect radio waves 

Astronomers began to 

get a more complete 

view of the universe. 

Technological 

advances in phone 

communication 

inadvertently 

launched radio 

astronomy.  

Source- http://www.nrao.edu/whatisra/hist_reber.shtml 



In 1976, the Russians built the BTA-6, which was controlled 
and positioned by computers. 

JAN 1, 1975 

BTA- 6 Telescope 

 

 

 

Source:http://arkhiz.com/images/BTA01_large.jpg 



The MMT, with its six primary mirrors, 
started working in 1979. 

Technology allowed 
astronomers to combine 
multiple images to improve 
light-gathering ability. The 
telescope was able to see 
more detail. Its success 
meant larger multiple-
mirror telescopes. 

The Multiple Mirror Telescope on Mt. Hopkins, 

Arizona, February 11, 2014. // photo by David 

J. Eicher 



Hubble Space Telescope  was launched in 1990. 

Hubble was 
the first 
visible-light 
telescope in 
space. 
Technology 
allowed 
astronomers to 
move above 
the blurring 
effects of the 
atmosphere. 

This illustration shows 

the NASA/ESA Hubble Space Telescope 

in its high orbit 600 kilometres above 

Earth. 

Credit: European Space Agency 

Westerlund 2 — Hubble’s 
25th anniversary image 

http://www.nasa.gov/
http://www.esa.int/
http://www.esa.int/


 

NASA/George Ladas, 

base24.com (Hubble); 

NASA (Earth) 

 

Galileo's telescope, late 

1609 - early 1610, 

Florence, Institute and 

Museum of the History 

of Science.  

  



According to Albert Einstein, the establishment  
of reasoned experimentation by Galileo 

 is the greatest contribution to the development of the human mind  
and constitutes  the real dawning of science.  









 

 

 


