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The technology for the HyspIRI-TIR instrument is mature, but further work is
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, window PHyYTIR will be used to retire the four key risks as noted earlier. A key part
N\§% = of this effort is the final testing to prove these four key risks:

SM

A\ 4

S

* 60 K Cold Tip of Cryocooler

Lyot/cold stop a) Detectors and readout meet all signal-to-noise and speed

needed to reduce risk. In particular, the proposed design requires a high S — \ specifications.
X pIXGS_ In each spectral bana. -
sensitivity and high throughput focal plane array (FPA) coupled with a scanning Only 4 X 250 pixgjs are read out W b) Scan mirror and structure meet pointing knowledge requirements.
. . . . . . ~—| Analog MUX Analog MUX =3 .
mechanism which has stringent pointing knowledge. The scanning approach, <[ naiog MUX Analog MUX |- i /}Y\x S c) Long-wavelength channels will not saturate below 480 K.
. .. . ] ~&—| Analog MUX Analog MUX —3» ~./ . .
and the high sensitivity and high throughput FPA, are required to meet the < poalg Ao WU d) Background from ambient temperature optics does not affect
. . . . . . Analog MUX Analog MUX .
revisit time (5 days), the high spatial resolution (60m), and the number of g LI pociog VU3 €—— Common spacecraft interface instrument performance.
. . Analog MUX Analog MUX
spectral channels (8) specified by the Decadal Survey and the HysplIRI Science ~&—{ Analog MUX Analog MOX |3 . ‘
o ) ] ) _ ~&—{ Analog MUX Analog MUX -3 Fine and coarse encoding scan . o . . .
Study Group for the mission. The next step is to reduce the risk associated with S Analoa W nalog VX > mirror This activity will benefit the development of any airborne or spaceborne
the scanning mechanism and the FPA with the development of a laboratory € Analog MUX Analog MUX |3 N ‘ ‘ system that will utilize a high speed scanning mirror coupled with a MCT
] ~%&—| Analog MUX Analog MUX [ Kinematic yoke mounting i ) ] ] ] ]
prototype termed the Prototype HysplRlI Thermal Infrared Radiometer S Anon WX e | detector array to obtain a wide swath width, high spatial resolution,
(PHYTIR). ~CLanconux [T T IT T IR Ao MOX Tactical cryocoolers thermal infrared measurement with an NEAT of approximately 0.2K.
TR e 8 3 8 ¢ T Electronics
PHyYTIR will demonstrate that: HYSPIRITIR. ‘.\ Similar systems have been used in the Moderate Resolution Imaging
1. The detectors and readouts meet all signal-to-noise and speed 22 reellzlen i ai e 20 kR elllon SR e (s Gires pase Ve po Spectroradiometer (MODIS), Visible Infrared Imaging Radiometer Suite

specifications.
2. The scan mirror, together with the structural stability, meets the pointing

Telescope bulkhead (VIIRS), Advanced Spaceborne Thermal Emission Radiometer (ASTER)

HySpIRI-TIR Sensor Ratlonal Vacuum enclosure for ground and Landsat (TMS/ETM"’) InStrumentS (Barnes et. al. 1998; MItChEl 2008;

knowledge requirements. testing Ohmae and Kitamure, 1994; Barsi et al. 2003).
: : Instrument Requirements
3. The long-wavelength channels do not saturate below 480 K. Scl:‘r;ﬂe l;itlu:retp'lents ~10,000 piml;::mss = — NADIR baffling
. . . . m SOIUTIOn — e . e .

4. The cold shielding allows the use of ambient temperature optics on the i ~600 km swath However, none of these existing systems has sufficient performance to
. . . . . £1°C -track th : i
HyspIRI-TIR instrument without impacting instrument performance. e s Overall laboratory prototype is approximately 1m x 0.7m x 0.7m in volume, uses 200W nominal power meet the measurement requirements of the HysplIRI-TIR instrument.

\r (due to extra cryocooler — not on HysplRI) and weighs 60Kg. PHyTIR will demonstrate that HysplIRI-TIR required high accuracy
HyspIRI-TIR Sensor Performance (" Whiskbroom (Push-Whisk) e pushbroom measurements can be made and help enable both the HyspIRI-TIR
= Single telescope with scannin . : . . .
mifmr g B *liﬂﬂﬂ‘:']'f"?ﬂt?fﬂ”ﬂgﬁ— sﬂﬂ“ with instrument as well as other future instruments built by governments or
. . ~1,000 pixels per ban . . - ..
Noise-Equivalent T Diff ith TDI : e = Single detector array with 256 ) commercial companies that utilize similar technology.
1_0 oise-Equivalent Temperature Difference wit o Predlcted SenS|t|V|ty better L piHEIE per band ) =3 tEIESEUPEE p gy
= | 7| Bl | | than 0.2 K @ 300 K requirement.
0s | s microns | | d This research was carried out at the Jet Propulsion Laboratory, California
o — tomicons +Good sensitivity in overlap Science Requirements Instrument Requirements Thermal Straps Institute of Technology, under a contract with the National Aeronautics
— 06 - g ERT - | ‘ . . . . . . . . . . e .
< i . | Frequent 2-point calibrations [space and Cold Housing and Space Administration. Reference herein to any specific commercial
8 os | | | | | | region between channel 1 and scenes blackbody) ed to show '
s | | | | | channels 2-8 (tOPdfe)mO‘-'e to show product, process, or service by trade name, trademark, manufacturer, or
-0. msiac . . . . .
03 ) ‘/ /L N otherwise, does not constitute or imply its endorsement by the United
0.2 } | | | | | 4 ] ] ™ FPushbroom Vacuum seal O-Ring . . . .
5 Whiskbroom (Push-Whisk) . Calibration mechanism required — must aroove States Government or the Jet Propulsion Laboratory, California Institute
* Scanning mirror allows easy and enable multiple telescopes to view of Technology.
0.0200 250 300 350 400 450 500 frequent ‘E__pui"t calibrations space and blackbody
I L - No mapping gaps J \: Gapin mapping during calibration ) Contact: Simon Hook, (818) 354-0974, simon.j.hook@jpl.nasa.gov




	Slide Number 1

