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Introduction

e We look at the CrlS J3 TVAC MN Plateau 22 CO,, CH4, and CO gas cell
ILS tests, and compare measured transmittances with calculated reference
truth from LBLRTM and UMBC-LBL.

e Methods and results are overall similar to the PFL and PFH tests, and
rather than examine each test in detail, we summarize the PFL, PFH, and
MN metrology laser residuals in tabular form.

e In the previous presentation, we saw a significant ripple in the PFH CO
observed data. This was removed by using calibrated radiances for the
4-value transmittance ratio.

e \We continue with the example by comparing fitting results for
transmittances from calibrated radiances and from count spectra.
Calibrated radiances reduce RMS(a - Tops + b — Teac), While leaving the

metrology laser residuals largely unchanged.

e This increases our confidence in the tabulated results that follow, which
were done with transmittances from count spectra.
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TVAC PFL, PFH, and MN absolute residual summary
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PFH metrology laser absolute residuals by FOV, ppm
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MN metrology laser absolute residuals by FOV, ppm
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TVAC PFL, PFH and MN relative residual summary
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PFH metrology laser relative residuals by FOV, ppm
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MN metrology laser relative residuals by FOV, ppm
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Discussion of residuals

e The tabulations above were completed by 24 June, well before
consent to break. The tabulated results have a discretization of
approximately 0.64 ppm. This is a test parameter, a tradeoff
between speed and accuracy.

e A value wy for the metrology laser is calculated from the Neon and
eng NeonCal parameters. The metrology laser residuals are the shift
in ppm from wy that is needed to minimize RMS(a - Tobs + b — Teac)-

e All tests (PFL, PFH, and MN) are done with the same value for the Neon
wavelength, 703.44765 nm. In the absolute tabulation we see the FOV 5
residuals are all positive, and are within a few ppm across tests, which
suggests a Neon adjustment.

e The relative residuals are quite consistent across tests, and are significant.
For these initial tests we are mainy intersted in consistency. The default
focal plane is a poor match for CrlIS J3, but this is easily adjusted, working
from the focal plane geometry and the tabulations above.
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CO PFH side 1 test parameters

In the following, we compare transmittances calculated directly from count
spectra with those calculated from calibrated radiances, for the CO SW PFH
test:

e PFH Plateau 21, 1 June 2021

e side 1, sweep direction 0

e fitting interval 2160 to 2240 cm !

e metrology laser 775.73301 nm, from Neon 703.44765 nm

e ATBD default focal plane

e SA correction from ILS with periodic sinc at the sensor grid
e HTBB nominal T1 330 K, T2 320 K

e gas cell pressure 49.0 Torr

e gas cell temperature 18.5 C

e gas cell length 12.59 cm

UMBC Atmospheric Spectroscopy Lab



observed and

transmittance
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Observed and calculated transmittance,
after the SA correction but before any
fitting, with transmittance calculated
directly from count spectra. We see a
significant ripple in the observed data.
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CO PFH side 1 with transmittance from count spectra

0.05 CO, 27 May 2021 PFL side 1, residual as a function of wlaser
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CO PFH side 1 obs minus calc breakouts (from count spectra)

obs minus calc all FOVs
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Observed minus calculated
transmittance for all FOVs and for
FOV 5 alone, over the fitting interval.
We see the ripple in the residuals.
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obs minus calc side FOVs
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CO PFH side 1 tabulated residuals (from count spectra)

metrology laser absolute residuals, ppm
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Observed and calculated transmittance,
after the SA correction but before any
fitting, with transmittance calculated
from calibrated radiances. The ripple is
gone.
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side 1 with transmittance from calibrated radiances

CO, 1 Jun 2021 PFH side 1, residual as a function of wlaser
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CO PFH side 1 obs minus calc breakouts (from calibrated radiances)
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Observed minus calculated
transmittance for all FOVs and for
FOV 5 alone, over the fitting interval.
The ripple is gone.

UMBC Atmospheric Spectroscopy Lab

transmittance difference

-0.02
2160 2170 2180 2190 2200 2210 2220 2230 2240

. wavenumber
obs minus cavc corner FOVs

~Hll e
oo

0.02 . . . . . . n
2160 2170 2180 2190 2200 2210 2220 2230 2240
wavenumber

kit

transmittance difference
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FOVs, over the fitting interval. The
ripple is gone.
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CO PFH side 1 tabulated residuals (from calibrated radiances)
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Conclusions

e Comparing tests with and without calibrated radiances, with calibrated
radiances obs minus calc is reduced while the metrology laser residuals
remain within one discretization step, 0.64 ppm.

e Since we are mainly interested in the metrology laser residuals, this
increases our confidence in the tabulated results, presented at the start,
which were done with transmittances calculated directly from count
spectra.

e To summarize, we have done a preliminary analysis of the PFL, PFH, and
MN CHg, CO3, and CO gas cell ILS tests, and compared these with
calculated reference truth, and with each other.

e The metrology laser relative residuals are consistent across tests, and
significant. For these initial tests we are mainy intersted in consistency.
The default focal plane is a poor match for CrlS J3, but this is easily
adjusted, working from the focal plane geometry and the tabulations
above.

UMBC Atmospheric Spectroscopy Lab



Future Work

e The next step is to use the metrology laser residuals and some basic
assumptions about focal plane geometry to get an improved focal plane
model, and to rerun some of the tests, probably all of MN, as a check.

e Although the results we have gotten using count spectra appear to be
valid, the reduced RMS(a - Tops + b — Teac) working from calibrated
radiances makes a strong case for switching to the latter, to increase

confidence in the results.
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