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Some Background

● Until ~900 astronomy only in the visual bands 
and human eye only detector:
– λ 4000-7000 A
– Resolution ~ arcmin
– Field Of View (FOV) ~ 160 deg
– Depth ~ +8 mag



  

Improvements

Telescopes and detectors have revolutionized the 
field

● Angular resolution 
● Depth 
● Surface Brightness
● Frequency Range



  

Event Horizon Telescope ~50 uarcsec
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Hubble Extreme Deep Field ~ 22 days!! → 31 mag
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Dragonlfy

van Dokkum, Pieter G.; Abraham, Roberto; Merritt, Allison (2014)
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Optical and Infrared



  

Optical/UV and Infrared



  



  



  



  



  



  



  



  



  



  

Optical/NIR Detectors



  



  



  



  



  



  



  



  



  



  



  



  



  



  

● Primary 39 m
● 2 Nasmyth platforms for instrumentation
● Aptive Optics
● Adaptive Optics
● First Light 2025?? 

Extremely Large Telescope



  

James Webb Space Telescope

● Primary 6.5 m
● NIR/MIR
● Launch 2021



  

Euclid

● Primary 1.2 m
● Very Large FOV
● Optical/NIR
● Imaging/Spectroscopy
● 10,000 deg2 survey
● Launch 2023?



  

LSST – Vera Rubin Observatory

● Primary 8.4 m
● Very Large FOV (~10deg2)
● Optical/NIR and time domain
● 18,000 deg2 survey
● Starting operations 2023?



  

X-rays and γ



  



  



  



  
Rosat All Sky Survey
M.J.Freyberg, R.Egger (1999)



  



  



  



  

● Fermi-LAT Full Sky 
● 20 MeV - 300 GeV
● Angular Resolution < 3.5° (100 MeV), < 0.15° (>10 GeV)



  



  



  

PI Fabrizio Fiore – OATs -  http://www.hermes-sp.eu/



  

Radio and mm



  



  



  



  

3” resolution



  



  



  



  



  



  



  



  



  



  

Multi-Messenger Astronomy



  



  



  

2017 → blazar TXS 0506 +056!!

https://en.wikipedia.org/wiki/Blazar
https://en.wikipedia.org/wiki/TXS_0506_%2B056
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