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Enabling Improved PBL Science 
Through Hyperspectral Microwave Measurements 
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Building on The Success of                                                                                       
The Hyperspectral Microwave Photonic Instrument (HyMPI)
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Antenna A Sounder + Imager in 
One Instrument

• HyMPI is a modular design, 
with simultaneous 40 GHz 
coverage

• Can be applied to multiple 
parts of the spectrum to obtain 
full, contiguous  coverage of 
the MW thermal domain

• Paired with ASICs - “PICASIC” - 
it enables full, contiguous, 
hyperspectral resolution 
coverage in entire Earth’s MW 
thermal domain

Gambini et al., 2024, https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=10380670

US Patent 11852864
Title: “Serial Arrayed Waveguide Grating”

https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=10380670


HyMPI’s Serial Arrayed Waveguide Grating - SAWG
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US Patent 11852864
Title: “Serial Arrayed Waveguide Grating”
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NASA GSFC, Bldg.33 Room F321

https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=10380670


Leveraging HyMPI’s TRL Maturity to achieve Science 
Quality Measurements

• PICs NeDT Lab measurements are within specifications: TRL = 4
• The Photonic Integrated Circuit module adds negligible noise to the front-end
• Low noise front end + PIC will enable science quality measurements

Ref.: Gambini et al., DOI: 10.1109/JLT.2024.3349932;  V. Torres et al., in submission, 2025. 6

Channel separation: 4 GHz
Channel bandwidth: 2.5 GHz 
Integration Time: 16.7 ms

https://doi.org/10.1109/JLT.2024.3349932
https://doi.org/10.1109/JLT.2024.3349932
https://doi.org/10.1109/JLT.2024.3349932
https://doi.org/10.1109/JLT.2024.3349932
https://doi.org/10.1109/JLT.2024.3349932
https://doi.org/10.1109/JLT.2024.3349932
https://doi.org/10.1109/JLT.2024.3349932
https://doi.org/10.1109/JLT.2024.3349932


Harnessing Enhanced PBL Information Content In Unexplored 
HMW “Window” Domain through PIC technology

PBL Water Vapor Sensitivity in 
AIRS v6 Retrieval
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Gambacorta et al., 2023, doi: 10.1109/JSTARS.2023.3269697, https://ieeexplore.ieee.org/abstract/document/10107761 
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Groundbreaking Science Requires High Performing 
Technology: Instrument Noise Tolerance Study

AURORA PICs will measure the broadband window region: 125 GHz – 
175 GHz to achieve a global PBL product



Filling The Gap in Information Content 
Left by the Program of Record

Temperature Sensitivity Functions Water Vapor  Sensitivity Functions

Gambacorta et al., 2023, doi: 10.1109/JSTARS.2023.3269697, https://ieeexplore.ieee.org/abstract/document/10107761 

AURORA ASICs will measure the atmospheric absorption lines to 
achieve a PBL + free tropospheric product



Photonics + ASICs: 
Up to 50% Improvement in product performance 

𝑿𝒊 = 𝑨𝒊,𝒋 	∗ 	𝑿𝒋 
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22 surface/PBL channels
Gambacorta et al., 2023, doi: 10.1109/JSTARS.2023.3269697, https://ieeexplore.ieee.org/abstract/document/10107761 



Applications: AURORA Pathfinder Will Enhance Numerical 
Weather Prediction – Channel Grouping & PC Scores Trade Study



https://earth.gsfc.nasa.gov/climate/campaigns/WHyMSIE
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Applications: AURORA Pathfinder Will Enable PBL, Convection 
and Extreme Weather Measurements 
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