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Infrared Detector Track Record

* Single HAWAII 2-RGscience detector in NIFS on Gemini North

o 2x2 HAWAII 2-RG mosaian GSAQOI on Gemini South
— Implementedn-Detector Guide Windo(ODGW) capability

 Use external ARC detector controllers
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On-Detector Guide Window
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GMTIFS Detector Options

« Raytheon VIRGO-212048%2048 pixel HgCdTe, 3@m pixel
— VISTA survey telescope
o Teledyne HAWAII 4-RG4096%4096 pixel HQCdTe/CdZnTe, ik pixel
— Wide Field Camera 3 on Hubble Space Telescope legacy
— NIRCam and NIRSpec on James Webb Space Telescope legacy
— CompatibleSidecar ASICcontroller — space qualified
 Teledyne(?Avalanche Photo-Diode arragetector
— Zero read noise
— Development not yet commenced

 Teledyne Speedster 128gCdTe, 4Qum pixel
— RN <5 e at 900 Hz frame rate for TTF WFS

e Transition Edge Sensquad-cell for TTF WFS
— Custom-made system
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Rockwell/Teledyne HAWAII Heritage
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GMTIFS Detector Requirements

e Spectrograph science detector
— Low read noise essential
— BaselineTeledyne HAWAII-4RG + ASIC
* |maging camera science detector
— ODGW capability desirable for tip-tilt WFS
— BaselineTeledyne HAWAII-4ARG + ASIC
e Tip-Tilt-Focus Wave Front Sensor detector
— 1 kHz frame rate, so low read noise essential
— 5 arcsec capture field plus ~ 50 mas quad cell
— BaselineTeledyne HAWAII-1RG + ASIC or Transition Edge Sensor quad cell
 Truth Wave Front Sensor detector
— Low read noise essential (0.5 m sub-aperture, ~ 10 s expaosaje ti
— BaselineHAWAII 1-RG + ASIC, 1024%1024 pixels
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Teledyne HAWAII 4-RG + Sidecar ASIC

« HAWAII 4-RG detector (60x60 mm)
— 32 output amplifiers => multiple NDRs #ow effective read noise
— 10us/pixel read time (100 kHz pixel rate)
— On-Detector Guide Window capability
— 65 K =1 mK temperature stabilitsequired
e Sidecar ASIC
— Detector controller on a chip
— Low power dissipation
— 32 parallel inputs
— 16-bit ADCs
— USB interface

TMT/IRIS
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Detector System Thermal Control
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ASIC System Architecture
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Summary

o GMTIFS will usestate-of-the-art near-infrared detector systems

 Many components aiace gualifiedor the Hubble Space Telescope or
the James Webb Space Telescope

* High stability, low noise electroniege essential

» High-reliability low-level softwaraequired for control of ASIC, data flow,
and real-time data processing
— 16 million pixels per read
— ~ 128 reads per exposure
— =>2 billion 16-bit number$o process per science exposure
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