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European Southern ObservatoryEuropean Southern Observatory
Very Large TelescopeVery Large Telescope

4*8.2m + 4*1.8m 4*8.2m + 4*1.8m 
Paranal, ChileParanal, Chile

ll Big BangBig Bang

ll Distant universeDistant universe

ll Distant galaxiesDistant galaxies

ll Nearby GalaxiesNearby Galaxies

ll Milky WayMilky Way

ll StarsStars

ll Solar SystemSolar System

ll EarthEarth



ll Big BangBig Bang

ll Distant universeDistant universe

ll Distant galaxiesDistant galaxies

ll Nearby GalaxiesNearby Galaxies

ll Milky WayMilky Way

ll StarsStars

ll Solar SystemSolar System

ll EarthEarth







Quality of the skyQuality of the sky



«« Unit TelescopeUnit Telescope »»



InstrumentationInstrumentation





ImagingImaging



Deep Imaging: Deep Imaging: 
TransNeptunian Objects in our Solar TransNeptunian Objects in our Solar 

SystemSystemll Big BangBig Bang
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Halley's CometHalley's Comet
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Comet 1P/Halley at 28AU
Mag=28.5
Exposure: 3 UT's for 3 nights



ImagingImaging



Wide Field ImagingWide Field Imaging



Young stars in nebulaYoung stars in nebula
M8, the Lagoon NebulaM8, the Lagoon Nebula
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Dying star, Planetary NebulaDying star, Planetary Nebula
Helix NebulaHelix Nebula
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Nearby GalaxyNearby Galaxy
Southern Pinwheel Galaxy, M83 = NGC 5236Southern Pinwheel Galaxy, M83 = NGC 5236
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Infrared: Infrared: 
peek through the dustpeek through the dust
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Adaptive OpticsAdaptive Optics



Adaptive OpticsAdaptive Optics
Beat the atmospheric turbullenceBeat the atmospheric turbullence

VLT
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Adaptive Optics: Adaptive Optics: 
Neptune, its rings and satellitesNeptune, its rings and satellitesll Big BangBig Bang
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videovideo

Adaptive Optics:Adaptive Optics:
the giant black hole at the centre of the the giant black hole at the centre of the 

Milky WayMilky Way

VIDEO
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Adaptive Optics:Adaptive Optics:
requires a reference starrequires a reference star

ll Only 10% of the sky Only 10% of the sky 
is observableis observable



Étoile de référence artificielle:Étoile de référence artificielle:
Laser Guide StarLaser Guide Star



VLTIVLTI
InterferometryInterferometry



VLTVLTII: : 
Interferometric combination of the light Interferometric combination of the light 
from various telescopesfrom various telescopes





ll Big BangBig Bang

ll Distant universeDistant universe

ll Distant galaxiesDistant galaxies

ll Nearby GalaxiesNearby Galaxies

ll Milky WayMilky Way

ll StarsStars

ll Solar SystemSolar System

ll EarthEarth



ll Big BangBig Bang

ll Distant universeDistant universe

ll Distant galaxiesDistant galaxies

ll Nearby GalaxiesNearby Galaxies

ll Milky WayMilky Way

ll Stars (500Ly)Stars (500Ly)

ll Solar SystemSolar System

ll EarthEarth



SpectroscopySpectroscopy



SpectroscopySpectroscopy



Spectrographers:Spectrographers:
XX--Shooter,Shooter,

longest spectralongest spectra



Spectrographer: Spectrographer: 
HARPS, the most stableHARPS, the most stable



Spectrographer: HARPSSpectrographer: HARPS
A star with 3 planetsA star with 3 planets

ll Star Gliese 581Star Gliese 581
àà3 planets3 planets: : 
5x, 8x and  15x Earth’s mass5x, 8x and  15x Earth’s mass

ll 5x in 5x in Habitable ZoneHabitable Zone --
T~0T~0--40 40 ooCC



Cosmic BackgroundCosmic Background
ll Big Bang Big Bang 
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Cosmic BackgroundCosmic Background

ll What happened to the CMB What happened to the CMB 
radiation between the Big Bang   radiation between the Big Bang   
and   now?and   now?
ll Expanding and Expanding and 

coolingcooling
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Quasar Quasar 
PKS1232+0815 PKS1232+0815 
(z=2.57)(z=2.57)
+ cloud at z=2.34+ cloud at z=2.34



Cosmic BackgroundCosmic BackgroundCosmic BackgroundCosmic Background

ll Quasar PKS1232+0815 (z=2.57)Quasar PKS1232+0815 (z=2.57)
+ cloud at z=2.34+ cloud at z=2.34
Temperature: Temperature: 

Measured = 10 +/Measured = 10 +/-- 4 K4 K

Theory : 9 K    Theory : 9 K    OKOK
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EE--ELTELT
European Extremely Large TelescopeEuropean Extremely Large Telescope

Future: tomorrow's telescopesFuture: tomorrow's telescopes



European Extremely Large TelescopeEuropean Extremely Large Telescope
EE--ELTELT



Ground  Based  trad itional image

1 arcsec

Hubble Space Telescope
VLT + Ad aptive Optics42m E-ELT
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A sample science programA sample science program
(Della Valle & Gilmozzi, 2007)(Della Valle & Gilmozzi, 2007)

The cosmic star formation rate from SNeThe cosmic star formation rate from SNe

•• Use supernovae (Ia Use supernovae (Ia andand corecore--collapse) to determine the cosmic SFR up to collapse) to determine the cosmic SFR up to 
z~6 as derived from stars with       3 Mz~6 as derived from stars with       3 M�� < M < 40 M< M < 40 M�� This is much more This is much more 
accurate than using UV flux or Haccurate than using UV flux or Hαα methods (which give information  on methods (which give information  on 
stars with M > 40 Mstars with M > 40 M��))

•• As a “bonus” these observations will also allow to  probe different As a “bonus” these observations will also allow to  probe different 
cosmological models (e.g. alternatives to cosmological models (e.g. alternatives to ΛΛ))



47



48



49



50



51



52

The TelescopeThe Telescope

BRDv2

video
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