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overview

» we look at three representative results from the PFL test
sequence, and compare residuals for CO, CHy, and CO, for
the MN, PFH, and PFL tests

> the PFL tests show good agreement with calculated
transmittances for the CO, CH4 and CO, tests

» the CO and CHy side 1 residuals are very consistent across the
MN, PFH, and PFL tests

> we continue to see a low-frequency component in residuals, in
some tests

> we continue to see a significant difference between nominal
and observed gas cell pressure in some tests



CO test parameters

» SW PFL, 19-20 Nov 2014

> side 1, sweep direction 0

» fitting interval 2160 to 2240 cm~!

» metrology laser 773.0763 nm from neon cal
» Oct 2013 Exelis side 1 focal plane values

» ILS with periodic sinc wrap at the sensor grid
» HTBB nominal T1 335 K, T2 320 K

> 330 observations in each test leg

> gas cell nominal pressure 45 torr

> gas cell observed pressure 45 torr

» gas cell temperature 16.6 C

» gas cell length 12.59 cm



CO obs and calc

CO 19 Nov 2014 S1 DO, obs and calc transmittance
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Observed and calculated transmittance for all FOVs, over the
fitting interval. At this level of detail we see all values are very
close.



CO obs minus calc

obs minus calc all FOVs
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CO obs minus calc

obs minus calc side FOVs
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CO fitting residuals

CO 19 Nov 2014 S1 DO, residual as a function of wlaser
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CO tabulated residuals

metrology laser absolute residuals, ppm

regression fitting weights and residuals
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CH, test parameters

» MW PFL, 20 Nov 2014

> side 1, sweep direction 0

» fitting interval 1220 to 1380 cm—!

> metrology laser 773.0764 nm from neon cal
» Oct 2013 Exelis side 1 focal plane values

» ILS with periodic sinc wrap at the sensor grid
» HTBB nominal T1 360 K, T2 320 K

> 330 observations in each test leg

» gas cell nominal pressure 41.3 torr

> gas cell observed pressure 29.5 torr

» gas cell temperature 16.6 C

» gas cell length 12.59 cm



CH4 obs and calc

CH4 20 Nov 2014 S1 DO, obs and calc transmittance
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Observed and calculated transmittance for all FOVs, over the
fitting interval. At this level of detail we see all values are very
close.



CH4 obs minus calc

obs minus calc all FOVs
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CH4 obs minus calc

obs minus calc side FOVs
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CHy fitting residuals

x 10 CH420 Nov 2014 S1 DO, residual as a function of wlaser
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CH,4 tabulated residuals

metrology laser absolute residuals, ppm

regression fitting weights and residuals

FOv

© 00 NO O WN -

-3.
-8.
4.

OrFRr P P FEF P P P B

62
02
66

llall

.005
.008
.005
.010
.008
.012
.011
.010
.987

2

.59
2.
2.

07
07

ll'bll

.0082
.0108
.0077
.0130
.0112
.0139
.0128
.0116
.0090

9.
2.
2.

O O O O O OO oo

83
07
07

dmin

.0032
.0032
.0034
.0031
.0031
.0030
.0032
.0032
.0032

wmin

.83
.07
.07
.59
.07
.07
.62
.02
.66

wfov

773.
T773.
773.
773.
773.
773.
T773.
T73.
773.

0840
0780
0780
0784
0780
0780
0736
0702
0800



CO, side 1 test parameters

» LW PFL, 20 Nov 2014

> side 1, sweep direction 0

» fitting interval 672 to 712 cm ™!

> metrology laser 773.0765 nm from neon cal
» Oct 2013 Exelis side 1 focal plane values

» ILS with periodic sinc wrap at the sensor grid
» HTBB nominal T1 360 K, T2 320 K

> 330 observations in each test leg

» gas cell nominal pressure 40.7 torr

> gas cell observed pressure 22.0 torr

» gas cell temperature 16.7 C

» gas cell length 12.59 cm



CO, side 1 obs and calc

CO2 20 Nov 2014 PFL S1 DO, obs and calc transmittance
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Observed and calculated transmittance for all FOVs, over the
fitting interval. At this level of detail we see all values are close.



CO, side 1 obs minus calc

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.



CO, side 1 obs minus calc

obs minus calc side FOVs
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over the fitting interval.



CO, fitting residuals

x 1072 €02 20 Nov 2014 PFL S1 DO, residual as a function of wiaser
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CO, side 1 tabulated residuals

metrology laser
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CO side 1 test comparison

“rms fit" is 1000 - RMS(a  Tops + b — Teaic)
“met laser” is the metrology laser residual

--- rms fit --—-

FOV MN PH PL MN
1 4.4 1.5 9.9 13.2
2 2.8 3.5 10.6 3.4
3 4.9 2.4 10.0 4.1
4 2.7 3.4 7.7 4.4
5 1.7 2.8 7.9 3.1
6 2.4 3.3 8.1 3.1
7 3.9 1.6 5.3 -0.5
8 2.4 3.3 6.5 -6.7
9 4.7 2.6 5.2 7.2

log torr: MN 40.5 PH 39.9 PL 45.0
obs torr: MN 41.0 PH 26.0 PL 45.0

O N o~ ~N0NO

--- met laser
PH

OO N0 OO OO WwWww



CH, side 1 test comparison

“rms fit" is 1000 - RMS(a  Tops + b — Teaic)
“met laser” is the metrology laser residual

--- rms fit --—- --- met laser --

FOV MN PH PL MN PH PL
1 2.4 3.6 3.2 12.4 13.9

2 2.1 4.4 3.2 3.6 2.3

3 2.4 3.5 3.4 1.6 -0.3

4 1.9 4.2 3.1 5.2 5.9

5 1.8 3.8 3.1 2.8 2.8

6 2.1 4.1 3.0 2.3 -1.0

7 2.5 3.4 3.2 -1.6 0.3 -3
8 2.0 4.1 3.2 -7.2 -8.5 -8
9 2.1 3.3 3.2 3.9 1.8 4

log torr: MN 39.5 PH 40.6 PL 41.3
obs torr: MN 40.0 PH 40.6 PL 29.5

~NO OOk, P, O~ 0



CO, side 1 test comparison

“rms fit" is 1000 - RMS(a  Tops + b — Teaic)
“met laser” is the metrology laser residual

--- rms fit --—- --- met laser

FOV MN PH PL MN PH
1 1.6 1.4 3.3 8.3 11.3
2 1.6 1.2 3.2 2.1 2.6
3 2.8 1.9 4.0 1.3 -0.3
4 1.8 1.8 3.0 3.6 5.4
5 2.5 2.1 3.4 3.6 4.9
6 2.5 1.6 3.0 2.1 1.8
7 1.7 1.2 3.1 -6.2 -3.9
8 1.8 2.4 3.1 -6.5 -4.9
9 1.7 1.9 3.6 0.8 0.8

log torr: MN 40.2 PH 40.0 PL 40.7

obs torr: MN 40.2 PH 40.0 PL 22.0

N =P O 0o~ NW



CO, side 2 test comparison

“rms fit" is 1000 - RMS(a  Tops + b — Teaic)
“met laser” is the metrology laser residual

--- rms fit --—- --- met laser
FOV MN PH PL MN PH
1 1.5 1.5 3.1 9.0 9.0
2 2.0 1.7 3.2 2.1 0.8
3 2.5 2.0 3.2 0.3 -2.3
4 1.7 1.4 3.1 3.4 4.1
5 2.0 1.5 2.9 3.9 2.6
6 2.0 1.7 3.3 2.6 -1.3
7 1.7 1.6 2.9 -7.2 -6.5
8 2.5 2.0 3.7 -6.7 -8.2
9 1.6 1.8 3.0 -1.3 -1.8

log torr: MN 40.5 PH 41.0 PL 40.4
obs torr: MN 40.5 PH 37.0 PL 27.0
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notes and comments

» the CO and CHjy side 1 residuals are very consistent across the
MN, PFH, and PFL tests

» comparing CO, tests, the MN and PFH tests were in
reasonable agreement in comparison with the PFL tests

» the CO7 a and b weights for FOV 5 were constently out of
group, possibly due to the relatively greater nonlinearity for
LW FQV 5.

» our NH3 analysis is not complete, but residuals there were
generally larger than for CO,

> all tests shown here were done using UMBC LBL for
calculated transmittances



