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“The power of spaceborne CO
measurements was proven with
the Measurement of Air
Pollution from Satellites
(MAPS)” instrument. -

as archived by MOPITT
for March 2006.

These data are part of MOPITT’s
10-year record, based on CO
measured at 4.67 um (TIR).

for March 2006 as presented in
new work * by the MOPITT
retrieval team.
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~ range data as input to instrument
performance model (e.g., assign error
magnitudes for spectral, spatial, intensity,
thermal and other systematic errors).
Update instrument model for IRCRg concept.

Complete instrument characterization plan;
conduct technical reviews of plan.

Assemble breadboard system and perform
operational checkout.

Conduct Test Readiness Review.
Complete instrument characterizations

Incorporate results into Instrument
Performance Model and run updated model
for current GEO-CAPE requirements.

Final Integrated System Model and
Documentation

Flown four times'®
Shuttle, MAPS pioneered
first-ever space-based
measurements of any trace
constituent in Earth’s
roposphere.
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Our project requirements focus on developing a software-based IRCR
instrument performance simulation model that can be used to simulate
end-to-end IRCR system performance and CO measurement capability in
a “dynamic” environment, and quantify individual critical IRCR CO
measurement error sources, by the “static” state of the instrument as well
as the “dynamic” state of the instrument/host vehicle.

As part of NASA's Instrument Incubator Program, we have structured the
IRCRg project around an analytical performance model to enable rapid
evaluation of design specifics once the mission is defined. Carbon
monoxide (CO) measurements at 2.3 pum are uniformly sensitive
throughout the troposphere, and 4.7 um measurements are most sensitive
to the free troposphere. In combination, the measurements vyield
information about this Criteria Pollutant near Earth's surface. We will
aracterize the performance of a 2.3 um infrared correlation radiometer
) subsystem designed specifically to measure carbon monoxide
stationary orbit.

To support this analytical model, we will construct a bench-top laboratory
carbon monoxide IR Gas Correlation Radiometer (IRCR) instrument that
can be used to characterize critical tropospheric CO measurement error
sources arising from the “static” instrument and to provide inputs to and
test the IRCR performance simulator, and raise the TRL of future flight
IRCR for the GEOCAPE mission to provide continental-scale carbon
monoxide mapping from a geosynchronous platform.

aracterizing the 2.3um IRCR subsystem, although both 2.3
subsystems are required to obtain information in the
e. The challenges for GEO-CAPE are to improve
of existing 2.3 pm CO capability, while using this
ique at GEO, nearly 50 times farther away than
4-month project enables high temporal and
of CO described in the Decadal Survey
'TT performed robustly at 4.6um.

The IRCRg deliverable is an analytical instrument model updated with test
and analysis results to support GEO-CAPE mission formulation.

spatial resolution me:
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First generation instrument model currently incorporates the following: Shot noise from photon statistics; Scene irradiance gradients (from
terrestrial statistics); Read-out noise from FPA (from FPA testing); Constant dark current and non-uniformity factors (from FPA testing); Jitter from orbital platform
(from satellite specifications); Optics misalignment (de-focus and FPA tilt allowances, from CAD model); Thermal expansion (from joint run of ZEMAX and CAD
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models). If FPA tests reveal these effects, they will be included: Non-uniformity correction and dark current dynamics (perhaps due to fluctuating temperatures,
uneven bias voltages, or 1/f noise).
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