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— Evaluate upgrades made to instrument after previous engineering
campaign

— Evaluate whether current detector has sufficient sensitivity to detect
enhanced methane emissions
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 Develop a thermal infrared imaging spectrometer with high spatial and .
positioned at the entrance aperture.

spectral resolution which will provide precursor thermal infrared data for the
NRC Recommended HyspIRI mission.
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* Build and deploy an airborne Hyperspectral Thermal Emission Spectrometer
(HyTES) with 512 pixels across track with pixel sizes in the range of 5 to 50 m

1 3

75 8 8.5 9 9.5 10 105 N" ns 12 '|I “
depending on aircraft flying height and 256 spectral channels between 7.5 and Warsergth i) 40 ' | W i ..
12 |.lm H’ : 0.3
o i ™ I’ ' HyTES Scan
* Key enabling JPL technologies: - N e 11 _ head )
1. Dyson spectrometer: small form factor with high throughput, self-baffling AR e\ | | 01
2. Quantum well Infrared photodetector: high uniformity and yield - | 100 ||. 1| ) | =
3. Precision slit: enables low distortion and provides additional baffling ‘ ‘Ul' '_T[[l :
4. Convex diffraction grating: low scatter, high efficiency 0 k‘ 1 ““LL‘A‘ — 0s

8.6 8.8 9 92

9.4 96 0.4

Wavelengt'h (um) Gas cell hOUSing

10.3

0.2

Custom cell

.8
7
.6

L

Instrument Characteristic HyTES o
Mass (Scanhead)’ 12kg B|ackbody housmg A
Power 400W transmission * 200mm cell l?ngth o . 01
Volume m x 0.5m (Cylinder) Predicted spectral response Measured spectral response source ;ﬁi‘iiiiil“l‘i‘fi‘;s;;"}O‘I,‘In“.‘ii;‘ﬁf,‘,f‘““‘
Number o plxels K rack o1 Spectral Response Functions at two wavelengths and fields ) | transmission.
Number of bands 256 10 HYTES Current Spectral Uniformity * All gas species are held at SOtorr HyTES SU mMmMma ry
Spectral Range 7.5-12 um 09 | | pressure
. . . 0.8 HYTES raw signal train with and without Methane (CH,) present in cell . _ . .
Integratlon time (1 scanllne) 30 ms o . 4500 : E E E E : (':H 11 HYTES ?’re-fllgh;t Methagne Meafureme?t, L-2(g)0mm,_5|4.:l:<;rr The HyTES StUdy Was a success. The HyTES Instrument was bUlIt and then ﬂown
Total Field of View 50 degrees . 06 2 OO0 v Vacu | I T T A O on a Twin Otter aircraft over various sites in the southwestern USA. Results
Calibration (prefligh) Full aperture blackbody £ il I I e e o S L S St e et indicate HyTES will provide precursor data suitable for the HyspIRI mission and
QWIP Array Size 1024x512 04 e | — 13000mm ] B 77 T A for use in Earth Science.
0.3 =] c : : : : : :
QWIP Pitch * 19.5um . “ B Sl e RS LS S Ut (8 O VLR S I , _ , , _
p—— o | 2 N N 1 U A N S S This research was carried out at the Jet Propulsion Laboratory, California
0.1 , : : = . . . .
emperature ; | | vk AN N S | A TR M S S S Institute of Technology, under a contract with the National Aeronautics and
Spectrometer Temperature 100K 2 3 4 S0 6 70 0 % 100 10 120 130 0 3% o 0 ol N I Space Administration. Reference herein to any specific commercial product,
Slit Width 39 um Wavelength defta () N R S R e s S S process, or service by trade name, trademark, manufacturer, or otherwise, does
el size at 2000 m fiaht afiude 3 64 o , N S T S S O S N O not constitute or imply its endorsement by the United States Government or the
| ' Arrow on measured response shows a FWHM of about 4 pixels (or 2 effective BB e s s WM TTomE A R Jet Propulsion Laboratory, California Institute of Technology.
Pixel size at 20,000 m flight altitud 36.4 vhich 1s 35 2nm. : o .
ixel size a m flight altitude m pixels) which 1s 35.2nm CH, raw signal converted to transmission spectra. Absorption spectra agree

HyTES Instrument Layout with spectra in NIST and PNNL databases. Contact: Simon Hook, (818) 354-0974, simon.j.hook@jpl.nasa.gov



