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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)

 reached ~32 mag/arcsec2!! Significantly below current limit of 29 for normal telescope (due to nanotechnology improvements)
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Optical and Infrared



Optical/UV and Infrared





















Optical/NIR Detectors





























● Primary 39 m
● 2 Nasmyth platforms for instrumentation
● Adaptive Optics
● First Light 2028?? 

Extremely Large Telescope



James Webb Space Telescope

● Primary 6.5 m
● NIR/MIR
● Launched 2021



Euclid

● Primary 1.2 m
● Very Large FOV
● Optical/NIR
● Imaging/Spectroscopy
● 15,000 deg2 survey
● Launched July 2023



LSST – Vera Rubin Observatory

●  Primary 8.4 m
● Very Large FOV (~10deg2)
● Optical/NIR and time domain
● 18,000 deg2 survey
● First light 2025!



X-rays and γ









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





eROSITA-DE Data Release 1 (DR1)
31/01/2024 !!



Astro-H (2016) 5 eV vs 100/150 eV



XRISM (2023)



XRISM (2023)





● 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



3” resolution



3” resolution

FAST - Five hundred meter 
Aperture Spherical Telescope



● steerable parabolic dish with 64 meters of diameter
● detectors sensitive up to 3mm (Mistral)

● 50m-diameter 
millimeter-wave 
radio telescope

● optimized to perform 
observations at 0.85 – 4 mm

12 antennas x15m









Event Horizon Telescope ~50 uarcsec

















POLARBEAR ⇾ Simons Array ⇾ Simons 
Observatory

3.5 m, from 30 to 270 GHz, T and P







Far(ish) Future?
● CMB-HD

● AtLAST?







Multi-Messenger Astronomy







2017 → blazar TXS 0506 +056!!

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












Pulsar-Timing-Array (PTA)

● PPTA (Australia)
● EPTA (Europe - including SRT)
● NANOGrav (US)
● + GMRT(India), MeerKAT (South 

Africa), FAST (China) 
● InPTA (International ongoing)

26/03/2023: Joint announcement of detection   
of nanohertz gravitational waves background!


