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WMAP 

AKARI (2006-07) 
–  67 cm 
–  1.7-180 μm 
–  +3 years warm 

Planck 

The last of the series: the 
Herschel Observatory 

3.6 m, 100-500 µm 
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SPICA SMI LR im.-spectro  

SPICA SAFARI  
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ALMA 

North America Europe Japan 



James Webb Space Telescope 

 
 

 

NASA Launch 2014  

• Diffraction-limited 
performance of a 
6.5 metre telescope 
at 2 microns. 

•  Observations from 
the optical to mid-
infrared 
wavebands. 

•  Pointing stability of 
0.01 arcsec. 
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1-25 µm 



European Extremely Large Telescope (E-
ELT) 
• Large redshift type 1a 

supernovae, γ-ray bursts 
• Dark Matter and Dark 

Energy probes 
• Astrophysics of galaxies at 

very large redshifts 
• Growth of perturbations 

during and after 
reioniation era 

• Variations of fundamental 
constants with cosmic 
epoch  

39-m optical-
infrared telescope 
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ESA Euclid Mission 

• Baryon Acoustic 
Oscillations (BAO), 
Weak Gravitational 
Lensing. 

• Variation of dark 
energy with cosmic 
epoch 

• Deviations from GR  
• Huge samples of 

galaxies with 
colours/spectra 

Approved October 2011 
 Launch 2021 
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Radio Square Kilometre Array 

• The epoch of re-
ionisation 

• HI redshifts out to z = 2.   
• BAO, weak lensing, 

deviations from GR  
• Huge samples of 

pulsars – test of GR 
• Astrophysics of 

galaxies/radio sources 
at early epochs 
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Advanced Telescope for High Energy 
Astrophysics (ATHENA)   

• The history of Gravitational Accretion 
• Tests of General Relativity in the strong 

field limit 
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Gravitational Wave Antennas on ground: 
the dynamically violent Universe 

• Signals at high 
frequencies 
from coalescing 
stellar mass 
binary BHs 

• Tests of 
General 
Relativity 
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Gravitational Wave Observatory in 
space  -  eLISA 

• Search for 
low 
frequency 
gravitational 
waves 

• Merging of 
super-
massive BHs 
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Cherenkov Telescope Array 

Neutrino 
Observatories 

VHE Astronomy 
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LSST 
8.4-meter uses a special three-mirror 
design, creating a 3.5 deg field of 
view, and has the ability to survey the 
entire sky in only three nights. LSST 
Facility located on Cerro Pachón 
(Chilé ) close to La Serena.  

3 Gpx camera, 5 bands (0.3-1 
µm), 3.5-degree field of view 



A new 12-metre Space Telescope 
High Definition Space Telescope (HDST) 
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Could be 
launched by 

NASA's 
proposed 

Ares-V 
launch 
vehicle 

• Mission mostly devoted to UV-
optical observations 

• … and mostly targeted to exo-
planet characterization. 
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 5.612 m, close to top 
of Cerro Chajnantor Antarctic 10-m 

Terahertz Telescope 

CCAT 25m 
Projects from “ground” 

at neighbouring 
wavelengths 

Partial coverage 
down to  
λ≈200 µm 

https://it.wikipedia.org/wiki/Cerro_Chajnantor
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SPICA 
 

Launch ~ 2028 

• 2.5-m telescope  
 cooled to 4.5 K 
  
 •  λ = 5 – 200+ µm 



The power of IR spectroscopy 

(a: Left) IR fine-structure lines covering the ionization-
density parameter space (Spinoglio & Malkan 1992). (b: 
Center:) Starburst and AGN template spectra (normalized 
at 25µm) showing the key diagnostic emission lines in the 
mid-IR, all of which will be detected by SPICA. 2

1 
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SPICA/SAFARI 
90 µm 

70 µm 

40 µm 

HSO 
PACS 
170 µm 

SPICA’s SOURCE CONFUSION  
vs. HSO’s: a great improvement! … 

3 σ confusion 
limit 

HSO 
SPIRE 
250 µm 
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