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Introduction B Characteristics of HiIMAP

Global, high-resolution, vertical profile
measurements of aerosols and gaseous pollutants
(O3, NO3) have been identified as NASA priorities by

HiMAP is a wide swath, push broom, imaging spectropolarimeter with two
independent modules.

EMS ¢ UV-Vis: 300-500 nm for O3 and NO, profiling
the 2017 Earth Sciences Decadal Survey. S + NIR: 680-780 nm for aerosols profiling spectrometer
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Existing systems lack the capability to meet all Its UV-Vis modular assembly

these requirements, resulting in a compelling need to
develop HiIMAP, a new generation global Earth :
Observing System (EOS) with the unique capability of = Uniaue capability on quantifying the change
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HiMAP combines wide swath, high accuracy linear j e (opE)

polarization, broad spectral range, high spectral §
resolution, and multiple along-track viewing angles to
meet the precision, accuracy, and spatial resolution

requirements specified by the 2017 ESDS within a
compact system.

Platform | Swath Width ion at Nadir t?'ESCDPE FPA
Aircraft 35 km 85 x 85 m2 optics (M1 to M4) assembly
Global survey ‘ 4.0x 4.0 km?
Megacities ‘ 2.0x2.0 km

The technical approach of UV-Vis modular is scalable to the near infrared (680-780
nm) to enable aerosol profiling.
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Technical Approach and Innovation

HiMAP enables the quantification of near-surface aerosols and gaseous pollutants The technology innovations mainly reside in the plasmonic
by using a combination of high-spectral resolution, multi-angular viewing, high-  metagrating and the Dyson imaging spectropolarimeter. These
accuracy linear polarimetry over a continuous spectral region to finely sample these  enable three functionalities including wide field of view imaging,
pollutants' concentration in the vertical dimension. simultaneous quantification of linear polarization states, and

) spectral light dispersion within a single device, without employing
Optical subsystem
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Electricity in comparison to conventional technologies.
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The optical subsystem delivers the polarization spectra of

® ®) © Spatial atmospheric constituents with a concave, plasmonic metagrating,
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Design, Fabrication of Imaging Plasmonlc Metagratlng Optical Characterization of Imaging Plasmonic Metagrating
(d) Experimental setup
at JPLs Spectroscopy LablBZSl 107) Optical characterization of metagrating at JPL's molecular spectroscopy

'_:- cat'::: ] laboratory, providing HIMAP’s instrument concept demonstration.
: & (a) spectral resolution of metagrating along the spatial direction.
(b) the intensity variation of four polarization states vs. the polarizer
exﬁ:": E . - angle 0 to 180 degrees, at 765 nm monochromatic laser source
bandpass illumination.

Demonstration of design and JPUs MDL fabrication. (a) A fabricated plasmonic N

(c) contrast in polarimetric modulation across the oxygen A band.

metagrating with an area of 10.3 mm x 10.3 mm on a gold coated wafer. When shining Whhe liht O (d) polarimetric modulation phase across the oxygen A band.
white light on the metagrating surface, a ‘rainbow’ pattern formed. (b) a scanning
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electron microscopy image of the fabricated metagrating, showing that nano-antennas 0 2 ool L 150 735" potarizaton
with unit cells have been successfully fabricated. Blue box depicts a unit cell for analyzing e e { 0 § 06 50957 o} 0 n
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