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FIAT - Objectives

B NIR detector test facility 45" T

» Characterize all ELT and future VLT
Infrared Arrays up to 5.3um

» 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 5.3um

» 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
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FIAT Cryo-Vacuum

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

x FIAT ICS Control - @wfiat - X x FIAT ICS Control - @wfiat — X
. B e C k h Off I L C S fo r File ICS Devices LCU Maintenance Tools Std. Options Help File ICS Devices LCU Maintenance Tools Std. Options Help

State:| ONLTNE | [ idle |  Op.mode:[LCU simulated ICOFBs 0K State: OMLINE | | idle |  Op. mode:LCU simulated ICOFBs 0K

I n St ru I I l e n t C O n tro I Motors \Lamps,‘shutters | Sensors | Monochromator | Black Body | Pico & Lock-in | Motors | Lamps/shutters | Sensors \Monochmmator\ Black Body | Pico & Lock-in |
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Observation Software

B VLT standard
observation
software

» Several templates
to collect data

» Instrument
configuration
Information into
FITS headers

B Data into ESO
science data
archive

 Eile

Configure

Errors Help

OBs: (File) -> bob -> FIAT 0OS

« Next observation blocks: £
—7¥ Maintenance -- Maintenance -- Condor

LFIAT_gen_nbs_bias -- FIAT single exposure
¥ DET1

—« EXP.TYPE = Bias

—< SEQ.DIT =0

—« NDIT = 10

—o FRAMFILENAME = FIAT_BIAS

—< FRAMFORMAT = Single

—< READ.CURNAME = Double

— RESET = Global

—< SAVE = DIT

Template log-messages

Start

Reset status

X Load Observation Block Description — | X
Search Path INS_ROOT INTROOT VYLTROOT
VLTDATA  TCLTK_ROOT 4 MODULE OTHER
Root Directory: |
Sub Directory: |
Returned Path 4 Absolute Relative
Filter :
*.obd
Directories Files

ROOT/SYSTEM/COMMON/ TEMPLATES/OBD /MAINTENANCE /
ROOT/SYSTEM/COMMON/ TEMPLATES/OBD/OPERATIONS/

EQDDT/SYS TEM/COMMON/ TEMPLATES/OBD/ , .
ROOT/SYSTEM/COMMON/ TEMPLATES/OBD/TESTS/

0 FIAT_gen_obs_bias,obd

FIAT_gen_obs_dark.obd
FIAT_gen_obs_f latBlackbody.obd
FIAT_gen_obs_f latLED.obd
FIAT_gen_obs_noise.obd
FIAT_gen_obs_photonTransferBlackBody .obd
FIAT _gen_obs_photonTransferLED,obd
FIAT_gen_obs_pixelScan.obd
FIAT_gen_obs_geBlackbody.obd
FIAT_gen_obs_geP icoBlackbody,obd
FIAT_gen_obs_geScanDetector,obd
FIAT_gen_obs_geScanPhotodiode .obd
FIAT_gen_obs_voltageScan.obd
FIAT_gen_tec_Self Test .obd
FIAT_gen_tec_testFilters.obd
FIAT_gen_tec_testSteps,obd
FIAT_ngciring_aco_MoveToSlit .obd
FIAT_ngciring_obs_exp.obd
FIAT_ngcirspec_obs_exp.obd

-l =

Selection

WIVFIAT/INSROOT/SYSTEM/ICOMMON/TEMPLATES/OBD

QK

Filter

Cancel Help
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Detector Thermal Control

B Detector Temperature Control by Lakeshore
Controller

» Minimum 40K, Maximum = 110K

» Copper mass follows detector setpoint with a
specified AT

w5 A

Detector
Temperature
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Thermal Background

20210206_FIAT dark_map_80K 20210207_FIAT background_map_ 80K
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Optical lllumination - Straylight

B Extended blackbody source provides uniform illumination at detector plane
B Additional baffle reduce straylight from warm field of view

B Painted surfaces rather than anodized surfaces

)
Old detector plate
(black anodized)

New plate
(black painted)

Entrance baffle reduce
straylight from warm FoV g =

5./"' Marshall et al. 2014

C————
200 400 €00 S00 1000 1200 1400 1600 1800 2000 2200 2400 2 % 8 § 5 2 8 3 8 8§ 3 8 B 8 2 8 P

__________________

Wavalength (nm) Wavenmnber cm''

Figure 2. Total reflectance of aluminum samples. Fig. & Diffuse and regular reflectance before and afler solar ageing of the Nextel Velvet Black painted

Extended blackbody source at object plane Painted surfaces reduce scattered light
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B lllumination Correction .
» Inherent illumination gradient by design
> Detector gain spatial variation B
B Residual illumination gradient ~ 5% .
! : 0.990&]
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Photons/sec/pixel
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Radiometry
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EN20052 QE - Js Band
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Intra-pixel Spot Scan

B 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 +/-30um from its
nominal focus position

» Need to get this correct with a few iterations

Z

13

G600 | FWHM =11.3 7

Derivative

Spot size diamer@80% enc. energy [micron]

1 1 1 1
8} 20 40 680 80 100
X—chn(um) -0.15 -0.1 -0.05 0 0.05
Detector focus offset [mm)]
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Detector Cut-off

M Fiber coupled to monochromator
» Scanned over a small wavelength range around the detector cut-off
» Assumed the throughput of the monochromator and fiber constant

H2RG Detectar Cutoff
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H4RG Test Setup

B H4RG testing underway
» Warm tests with multiplexer completed
» Eng. H4RG is being installed for cold testing

- = = N : = ™ . e ___ .
H4RG warm test setup H4RG mount for FIAT H4RG mounted in FIAT
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