
Systèmes d'observation pour le domaine visible

- le rôle de l'observation en astrophysique

- telescopes
- systèmes optiques  (réfracteurs, réflecteurs)

 - montures
 - optique active
 - optique adaptative

- instrumentation focale
 - les détecteurs pour le domaine visible
 - photométrie   
  -   imagerie        
  -   spectroscopie

- caractéristiques du système d'observation

 l'astronomie multi-longueur d'onde  (bonus slides 2024)



visibleradio sub-mm UVX gammaIR

bonus slides 4/2024 : multi-wavelenght astronomy



instruments for multi-wavelength astronomy
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telescopes / optics     - overview
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antennas 
heterodyne detectors
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physical effects and detectors for photon detection
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visible

visible

architecture of the Universe

origin of the elements

exoplanets

expansion of the Universe

dark matter 

dark energy

etc …



visible

dashbord : visible light
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visible





the discovery of the spectral lines -1814  Josef Fraunhofer

visible spectrum of the Sun

atomic (molecular …) spectroscopy
-> modern chemistry and physics !



Here we describe the 
energy states of 
Hydrogen with a single 
integer variable, the 
principal quantum 
number n

In this simple form of Bohr's atom, the transition of n=3 to n=2 corresponds
to a wavelenght of  6562.78 Å; 
In the actual Hydrogen spectrum we measure a line at 6562.793 Å !

the wavelengths of spectral lines from Bohr's atom
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introduction à l’astrophysique : diagramme Hertzsprung-Russel14
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The Sun and all main-sequence stars : fusion of H into He
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la masse par nucléon en fonction du numéro atomique Z
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Nucléosynthèse stellaire

Durée de vie : inversement proportionnelle au carré de la masse

Activité : proportionnelle à la masse

le cycle de la matière

introduction à l’astrophysique : cycle de la matière II19



IR thermique
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protostellar clouds

water
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protoplanetary disks
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IR

dashbord : infrared
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IR thermique

IR



Black body radiation
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introduction à l’astrophysique - spectroscopie



Black body radiation - emission of the sun, the earth...



M16 –"pillars of creation"

7 µ

visible infrared 1.1 and 1.6 µ



IR excess of b Pictoris   observed by IRAS in 1983 
led to an optical follow-up => early evidence for extrasolar planet 



HERSCHEL (2009-2013)

pre-stellar core "Lynds 1544"

H2O !



HSO   the satellite
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3.5 m Ritchey-Chrétien 
telescope made from SiC



53 GHz

microondes

=> the Universe has an age of  13.8 By

Cosmic Microwave Background

precise age of the Univers

geometry of the Universe

PLANCK



µ-ondes

dashbord : micro-waves
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the Universe becomes transparent – atoms (H) are born

380'000 years after the Big Bang
light and matter "divorce"



the Universe becomes transparent – atoms (H) are born

380'000 years after the Big Bang
light and matter "divorce"



Planck : a question of temperatures ! off-axis tilted Gregorian telescope

advantage of an off-axis tilted Gregorian system 
- not blocking the optical path 
- compactness. 
Primary mirror: 1.9 × 1.5 m,  off-axis paraboloid, 
Secondary mirror: 1.1 × 1.0 m,  off-axis paraboloid


