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Although Astronomy aim to the observation of the sky, its
advancements are not detached from the advancement
of science, inventions, and benefits from all arts and crafts.
the accomplishment achieved in less than a century are
unattainable by any “only human” activity.

Although astronomy aims solely at the contemplation and
study of the heavens, its progress is nonetheless inseparable
from the perfection of the sciences and the invention, 
introduction, and advancement of all the arts—to which it has
certainly brought more benefit in less than a century than any
human endeavor could have achieved.
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Astronomy as an engine

Technological efforts driven by astronomy 
related questions produced inventions 
and/or technological development, then 
used in other fields…



Astronomy as an outcome

Technological developments and inventions 
have been used almost straightly to achieve 
important telescopes or machines to study 
heavens...



Astronomy

Technological breakthrough

Two ways option….



Astronomy

Technological breakthrough

….or an actual cycle…???



Astronomy

Technological breakthrough

….or an actual cycle…???

Maybe only indirectly…



Astronomy as an engine

• Helium, what is this…???

• Clocks?? The longitude problem

• WiFi

• Adaptive Optics in…
• Ophtalmology
• Optical communication
• Confocal sensing

• X-ray telescopes

• General relativity (in GNSS)

• Probably a few  (??) others…



Julies Jannssen
(1824-1907)

August 18, 1868: a bright yellow spectral line at 587.49 nm
was detected in the Sun's chromosphere during an eclipse
and classified as Sodium…



Norman Lockyer 
(1836–1920)

Edward Frankland 
(1825–1899)

On October 20, 1868, English astronomer Norman Lockyer
detected a yellow line in the solar spectrum, which he called
the D3 Fraunhofer line because it appeared near the known
sodium lines D1 and D2. He deduced this  was caused by an
element present in the Sun but unknown on Earth. Lockyer,

together with chemist Edward Frankland,
named this element after the Greek word

ἥλιος (helios) 



Longitude’s problem…



WiFi (tech) has been invented by –guess-
(radio) astronomers



Adaptive Optics
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modello di atmosfera realizzato da 
R. Ragazzoni e collaboratori







Switching to ophtalmology being just a matter of size…

8mm vs 8m



Star Oriented and Layer Oriented
Ragazzoni R., Farinato J., Marchetti E. “Adaptive optics for 100m class telescopes: new 

challenges require new solutions”, Munich 2000 

WFC whose
complexity is

~N* NDM

Overall complexity ~NDM



Layer Oriented 3D WFS with numerical reconstruction

External sources

Projected
sources





External sources

Layer Oriented 3D WFS with relayed small optics…

Projected sources



External sources
Projected
sources

Layer Oriented 3D WFS with a big common optics…











Pelizzo et al. (2022)
Comm. Mat. 3, 16



Pelizzo et al. (2022)
Comm. Mat. 3, 16





Taxonomy

Wheel Propeller

Water

Ground
???

Air
???



Taxonomy

Wheel Propeller

Water

Ground

Air



• Quantitative differerences
• Sizes are rather different (Lagrange invariant limit…!!!)

• Timescales are usually much faster in Astronomy

• Qualitative/substantial differences
• Astronomical AO is (at the very end…) white light while both 

microscopy and communications AO can be almost 
monochromatic (or a combination of wavelengths)

• You cannot “adjust” the source while in both microscopy and 
ophthalmology you can

• In opthalmology unless you want to be subjective there is always a 
“double pass”

Looking for taxonomic analogues…



Another “hot” idea…

Archimede di Siracusa
(Siracusa 287aC – Siracusa 212aC)



About 2235 years ago in Syracuse (Sicily)



Strategic Defense Initiative (declassified in 1991)





Global Navigation Satellite System
(GPS, Glonass, Galileo, BeiDou) 

Albert Einstein
(1879 - 1955)



Astronomy as an outcome 

• Mastering glass

• Photographic plates

• Radio Astronomy

• Photodetectors

• Multiplexing using fiber optics

• Space age

• Probably a lot others...



Nimrud’s lens
Assiri, circa 730 a.c.
British museum.

Magnifying lens,
Burning glass,
decoration…?

Plano convex
11cm focal length
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e …eyepiece on the left, objective on the right…

From Sidereus Nuncius

Galileo Galilei
1564-1642 

objective

eyepiece

eye



Keplero
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A lui dobbiamo le famose tre leggi 
che regolano il moto dei pianeti 
attorno al Sole, ma anche una prima 
teoria ottica, nel libro Ad Vitellionem 
Paralipomena. 

1561 - 1630

Invece di una lente prima del fuoco, Keplero la 
mise dopo, migliorando di gran lunga la visione 
con l’occhio.
Lo svantaggio è che l’oculare capovolge le 
immagini. La soluzione di Keplero fu poi 
perfezionata da Huygens, Ramsden e altri ancora 
nei secoli seguenti.

Il suo oculare era molto migliore di 
quello di Galileo. 



Paris 1900



Yerkes
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First picture of the Halley Comet
(Catania 1910)



5m Palomar
Honeycomb

Mirror



Edwin Hubble
1889 - 1953



TNG



3.6m mirror
For Iranian
National
Observatory





8.4m first LBT mirror
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Space Age
Completely
Changed the 
perspective…!!!



James Webb Space Telescope

18 beryllium
Mirrors gold

Coated…



BK7
BK7G5
BK7G10
BK7G18

Cerium
doped



Yes, Piazzi was right…!!!


