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NESDIS NSOSA Study
80-Series Architecture
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Page 26, “Hybrid architectures support their GEO instruments as a mixture of commercially hosted payloads 
and traditional US Government satellites… significant cost advantages to using commercial hosting when 

the instruments are designed to be hostable and a wide range of hosting opportunities are available.“ 
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Temporal monitoring of rapidly changing chemical 
compositions (chemical weather forecasting).

• Designed as a hosted payload on GEO commsats.

• Successfully completed a NASA Earth Science 

Technology Office (ESTO) Instrument Incubator 

Program (IIP) task in 2011.

Panchromatic imaging 
Fourier Transform Spectrometer (PanFTS)

Scan pattern
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PanFTS Engineering Model (EM) validated 
at -100°C in thermal vacuum, reviewed by 

Aerospace Corp in 2011.

Page 4



© 2019. All rights reserved

PanFTS – EM demonstrated TIR-to-UV 
coverage and 0.06 cm-1 spectral resolution 

at 2260 cm-1 wavenumber.
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PanFTS-EM Observation 
from CLARS on Mt Wilson
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A treetop scenery recorded with an early PanFTS
FPA. Fourier transform of the recorded interferogram
(lower time series plot) is the spectra in a pixel. 

 

CLARS observatory at Mt. Wilson

Los Angeles 
basin
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Miniaturizing PanFTS (µPanFTS) for SWaP at JPL

Design approach:
– PanFTS-EM had a series of dichroic beam splitters, 2 interferometers, 3 camera 

optics, 3 FPA’s, and 3 FPA readout electronics.

– µPanFTS has 1 interferometer, 1 camera optics, 1 FPA, and 1 FPA readout 
electronics. The large-format 2-color FPA is the enabling element.

 JPL Planetary Sciences Program Office funded task, FY19, to 
miniaturize the front end.
– < 12U cubesat volume (design target)

– < 15 kg mass (design target)

– < 60 W power (design target)

 JPL Earth Sciences Program Office funded task, FY19-21, back 
end onboard data processing.
– ~20x data compression

Aligned with NOAA’s next generation weather satellite concept. 
– GEO and LEO satellite systems

– Design for SWaP and agility
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FTS Payloads around the Globe…
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Weather Payload IRS GIIRS CrIS mPanFTS

Status 2021 launch In space In space Proposed here

Provider EU China NOAA NOAA/JPL

Orbit GEO GEO Polar GEO

Spacecraft Dedicated Dedicated Dedicated Hosted payload

GSD (km) 4
(and bin to 12) 16 14 3.5

(and bin to 7)

Spectral range (cm-1) 700 – 1210
1600 – 2175

650 – 1136
1210 – 1750
2155 – 2250

650 – 1095 
1210 – 1750
2155 – 2550 

650 – 8000

Resolution (cm-1) 0.625 0.625 0.625 0.625

Full Disk Revisit Time (hr) 1 2 – 3 12 0.2

Mass (kg) 460 315 146 < 15 (design target)

Power (W) 736 not available 105 < 60 (design target)

Detector Format (pixel) 2 of 160x160 12 of 32x4 3 of 3x3 1 of dual-color 
1280x480 FPA

Detector temp (K) 56 has a cryo cooler 81 55
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Comparison of Spectral and Spatial Coverages
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PanFTS

CrIS

ABI

µPanFTS
for weather 
forecasting

GSD Detector Format
(km) (pixel)

4 3 of 128x128 FPA
(49,152 pixels)

14 3 of 3x3 single pixel detector
(27 pixels)

0.5/1/2 16 of 1x~500 linear array
(7,856 pixels)

2.8 1 of dual-color 1280x480 FPA
(614,400 pixels,
larger formats 
are available.)

Opportunities?
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Earth Science Decadal Survey
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 PanFTS is designed 
to address these two 
science and 
application areas.

 Let’s leverage on the 
NASA’s investments, 
tailor it to µPanFTS, 
and advance NOAA’s 
mission.
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Questions?
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