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FIAT - Objectives

NIR detector test facility

➢ Characterize all ELT and future VLT 
Infrared Arrays up to 5.3µm

➢ Conjugated object image focal plane -
Full field of view ~66mm square

➢ Ultra low background - Detector 
limited dark measurements

➢ QE measurements through a set of 
passband filters up to 5.3µm

➢ Intra-pixel scan and surface reflectivity 
measurements

➢ ESO VLT standard cryogenics, 
electronics and software tools

➢ Characterisation data in ESO science 
data archive
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FIAT Block Diagram

FIAT Optical Path - Magnification ~2.6FIAT Functional Block Diagram
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User Control Interface
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Instrument Control Software

Beckhoff PLCs for 

Instrument Control 

Software

➢Cryo-mechanisms

➢Blackbody

➢Monochromator

➢Pico-ammeter

➢Lock-in amplifier

➢Warm shutter

➢Monitor instrument 

temperature, pressure
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VLT standard 

observation 

software

➢Several templates 

to collect data

➢ Instrument 

configuration 

information into 

FITS headers

Data into ESO 

science data 

archive

Observation Software
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Detector Thermal Control

Detector Temperature Control by Lakeshore 
Controller
➢ Minimum 40K, Maximum = 110K

➢ Copper mass follows detector setpoint with a 
specified ΔT
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Thermal Background

Thermal background – 0.006e-/s/pix

(cold shutter closed)

Instrument background – 0.025e-/s/pix

(cold shutter open)
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Optical Illumination - Straylight

Extended blackbody source provides uniform illumination at detector plane  

Additional baffle reduce straylight from warm field of view

Painted surfaces rather than anodized surfaces

Entrance baffle reduce 

straylight from warm FoV

Extended blackbody source at object plane Painted surfaces reduce scattered light
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Optical Illumination - Gradient

Illumination Correction
➢ Inherent illumination gradient by design 

➢ Detector gain spatial variation

Residual illumination gradient ~ 5%

Gradient by design

Detector gain variationFIAT Optical design and illumination gradient
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Radiometry
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EN20052 QE – Ks Band
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EN20052 QE – H Band
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EN20052 QE – Js Band
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Pixel Lens
➢ Very limited FoV for best spot quality

➢ Detector stage is not motorized, so focus compensation in the object 
plane requires the detector to be positioned within +/-30µm from its 
nominal focus position

➢ Need to get this correct with a few iterations

Intra-pixel Spot Scan
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Fiber coupled to monochromator

➢Scanned over a small wavelength range around the detector cut-off 

➢Assumed the throughput of the monochromator and fiber constant

Detector Cut-off
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H4RG Test Setup

H4RG testing underway

➢Warm tests with multiplexer completed

➢Eng. H4RG is being installed for cold testing

H4RG warm test setup H4RG mount for FIAT H4RG mounted in FIAT

H4RG-15 (2.5µm cut-off) 


