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Detector unit : definitions
Detector unit is a cryostat that contains a detector

ÅCryostat is vacuum-tight container that keeps  
components at very low temperatures

ÅDetector is a sensor that receives photons from 
celestial sources and converts them into 
measurable signals from which images or spectra 
can be derived.

ÅCharge-coupled device  is a light-sensitive 
sensor in which a 2D pixel array converts incident 
photons into electric charges.



ÅDetector temperature : -120°C

ÅMinimise thermally generated noise (dark current)

ÅTemperature stability : +/- 10m°C

ÅPressure stability : <1e-4 mbar

ÅLow maintenance : 2 days/year

Typical requirements



Detector unit application

Detector

ÅSingle CCD (4k x 4k and 9k x 9k pix)

Type of instruments

ÅImager: 
ÅECAM

ÅSpectrograph: 
ÅRISTRETTO

ÅHARPS SOUTH

ÅANDES



From liquid Nitrogen 
to cryocooler

ÅECAM cooled by LN2 bath : manual 
refilling twice a day

ÅNew cooling system required for 
remote observations

ÅTrade-off : pulse tube cryocooler 
LPT9310 promising candidate



Detector unit:
design

ÅCryocooler assembly
ÅCryostat
ÅCCD assembly



CCD assembly
ÅMechanical support of the CCD
ÅCCD cooling

Radiation shield

PCB Thermal strap CCD frame

CCDCold block

GFRP sheet

ÅCold parts surrounded by radiation 
shields to limit radiative heat loads



Cryocooler assembly

ÅPassive decoupling : mini wire rope suspensions
ÅActive vibration reduction
ÅGetter : activated charcoal at the cold tip



Cryocooler assembly

ÅPassive decoupling : mini wire rope suspensions
ÅActive vibration reduction
ÅGetter : activated charcoal at the cold tip

Wire rope 
suspension

Getter



Design justification

Thermal analyses 
ÅSteady-state (incl. sensitivity analysis)

ÅTransient

Structural analyses 
ÅQuasi-static acceleration 

ÅModal

ÅHarmonic response (FRFs)
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Future detector unit : 
ANDES (ESO ELT)

Å5 detector units  (9K x 9K pixels CCD)
ÅCooling system : Stirling cryocooler 

(ESO standard : Cryotel GT)
ÅSubsystem PDR completed
ÅStart prototyping


