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I CCD scientifici vengono raffreddati
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Fortemente dipendente da T
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Linearità: un requisito 
fondamentale per la fotometria
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The Horsehead Nebula in Orion.                    The mosaic mounted in its camera.  

Mosaici di CCD
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M13

Mosaici di CCD
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The INT Wide Field 
camera is a 4 Chip 
Mosaic of thinned AR 
coated EEV 4K x 2K 
devices M8

http://www.ing.iac.es/engineering/detectors/wfcopen.JPG
http://www.ing.iac.es/engineering/detectors/4chipmos.jpg


Picture : Canada France Hawaii Telescope

Mosaici di CCD

Gli strumenti di piano focale: camere per immagini

12Kx8K
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Figure 1 (left): The CCID20 CCD from MIT Lincoln Laboratories, a 2048 
by 4096 15 micron pixel thinned device (3.5 cm x 7 cm). Twelve of this 
model form the CFH12K mosaic. 
Figure 2 (right): The CFH12K focal plane: 12,288 by 8,192 pixels, over 
100,000,000 pixels! The whole surface (21 by 14 square centimeters) is 
flat within 40 microns. 
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Mosaici di CCD (16kx16k – 256Mpx)

Omega-Cam 16kx16k @ VST Paranal
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Hyper-SuprimeCam 100 CCD per Subaru Telescope
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CCD EQUATION: S
N
=

N*

N* + npix (NB + ND + NR
2 )

N* =  # totale di fotoni (elettroni) raccolti
npix =  # di pixel coinvolti
NB =  # totale di fotoni (elettroni) di background per pixel
ND =  # totale di "fotoni" di buio per pixel
NR =  # totale di elettroni per pixel dovuti a readout noise

S
N
=

N*

N* + npix 1+
npix
nb

!

"
#

$

%
& NB + ND + NR

2 +G2σ
f

2( )

nb =  # di pixel di background coinvolti
G =  CCD Gain
σ f =  stima dell'errore introdotto dall AD converter ~0.289
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SNR = S ⋅nO ⋅ t

S ⋅nO ⋅ t + npix B ⋅nO ⋅ t + D ⋅nO ⋅ t + nOR
2( )
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BIAS FRAME
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Steve Howell: Handbook of CCD Astronomy 
Cambridge University Press (ebook disponibile) 
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OBJECT FRAME
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DARK FRAME
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FLAT FIELD FRAME
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•Micro-Channel Plate 
letto tramite un fosforo 
e un CCD
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Strumentazione Astronomica: APD

Velocissimi RT~ns
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Telescopi infrarossi

Da terra:
•UKIRT (3.8m) 0.8 – 5 μm  (Mauna Kea 4205m)
•VISTA (4.1m) 0.85 – 2.3 μm (Paranal 2635m)
•NASA IRTF (3m) 0.8 – 25 μm (Mauna Kea 4205m)
•TAO (6.5m) 1 – 38 μm (Atacama Cerro Chajnantor 5640m)
•SUBARU (8.2m) 0.8 – 25 μm (Mauna Kea 4205m)

In quota stratosferica: SOFIA (2.5m) 0.8-160 μm ~20km

Dallo Spazio: 
•ISO (0.6m) 2.5-240 μm
•HERSCHEL (3.5m) 60-672 μm
•SPITZER (0.85m) 3-180 μm
•JWST (6.5m) 0.6-28.5 μm
•HST (2.5m) 0.8 – 2.5 μm 
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Tre esempi

SUBARU

Suprime-Cam

Camera al fuoco primario

IRCS Infrared Camera 
and Spectrograph

15/04/21 28



Strumentazione Astronomica - Camere per 
Immagini 2021

SOFIA: Stratospheric Observatory 
for Infrared Astronomy 

Array 8x8 di rivelatori eterodina
Stratospheric Heterodyne Array System for 
Terahertz Astronomy, (SHASTA)
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JWST
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