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Disturbance Monitoring Package (DMP)

» The DMP is a Honeywell Miniature Inertial
Measurement Unit comprised of three
. Utilization of DMP
orthogonal ring laser gyros to measure in Data Products
angular rates in three orthogonal axes. Charles Hill

» The DMP’s primary requirement was to
flag periods when vibration conditions can
negatively impact the science data product,
but it has been used successfully to correct
the Level 1 transmission retrievals for
payload vibrations.

» The DMP's x-axis gyroscope failed on
8 Aug 2023. This was anticipated following
a steady decline in the laser intensity over
several months. Is this a problem?
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Elevation Correction Improves Transmission Noise
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Elevation Correction Improves Transmission Noise
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DMP Doesn’t Significantly Change Profiles
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DMP Correction Improves Uncertainties Significantly
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676 nm Aerosol Ext. Uncertainties at 40 km (+£2 km)
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AO; Uncertainties at 20 km (42 km)

6000
7000+ 3 v5.3woDMP
.3 4 TR
a0 [ v5.3wDMP 5000 Utilization of DMP
in Data Products
5000 4000+
- - — R
£ 4000 ] Charles Hill
2 2 30004
&) &)
3000
2000
2000
1000 1000+
o . I
2 o Ton o
AO3 O3 Uncertainty AO3 O3 Uncertainty in v5.3 without DMP
6000
6000
5000
5000
Many Histograms
10004 4000+
H H
2 4 2 3000+
S w0 S
2000 2000~
1000+ 1000+
L I | I L I i . i
0.00 0.25 0.50 0.75 1.00 125 1.50 1.75 2.00 1010 101 1012
. :o (V5.3WDMP AO3 O3 Uncertainty in v5.3 with DMP
Uncertainty Ratio (vS.ﬂwoDMP) 3 y

<1 >1




AO; Uncertainties at 30 km (£2 km)
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AO; Uncertainties at 40 km (£2 km)
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AO; Uncertainties at 50 km (£2 km)
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AO; Uncertainties at 60 km (£2 km)
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Meso. O3 Uncertainties at 70 km (+2 km)
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Meso. O3 Uncertainties at 80 km (42 km)
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H,O Uncertainties at 30 km (£2 km)
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H,O Uncertainties at 40 km (+2 km)
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» The DMP correction to the data
product in v5.3 has significantly reduced
the product uncertainties caused by 1SS
vibrations.
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» Level 2 abundances and extinctions have
not changed appreciably because of the
robust handling of v5.2 binning statistics
by the inversion algorithm team.

» The DMP x-axis gyroscope has failed.
e The x-axis represents vibrations that are predominantly in the instrument's
azimuthal direction and handled by the scan head.
e The DMP team have shown that loss of the x-axis will not significantly affect
the DMP correction to scan plane elevation.
e Loss of another axis would put an end to the DMP correction.

Summary
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