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NOMAD SPECTROMETERS’ SUITE

UVIS:
Nadir, Limb, Solar Occultation ) Dispersion grating
UV-VIS : 200-650 nm spectrometer
Resolution ~1-2 nm J
50 —_ Continuous spectral range
Solar Occultation L0
IR:2.3-4.3 um \
Resolution ~ 0.15 cm'? Echelle grating
Resolving power ~ 20000 spectrcineters:
LNO: & AOTF - spectral orders
. . . Nadir, Limb, Solar Occultation (¥20 nm wide)
Martian trace gases mvestlgatlon; IR:2.2-3.8 um +
Martian surface and ices (Oliva et al., 2022);  Resolution ~ 0.3 cm- Blaze function
Martian aerosols characterization; Resolving power ~ 10000 =

Martian aerosols’ properties have been derived in solar occultation observing geometry from the SO channel (e.g. Liuzzi
et al., 2020; Stolzenbach et al., 2023) and from UVIS channel (Flimon et al., 2025):
- Altitudes above 5-10 km;

, ' M 2
Combined UVIS (0.2-0.65 pm) and LNO (2.2-3.8 p.m) channels nadir data: S QI o
- Composite extended spectrum - enhanced spectral information; ‘ | | ;“‘ o~ N -
- Integrated atmospheric column; T j —— ¢ ;¥ i
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RT MODEL ASSUMPTIONS

- Retrieve dust grains’ sizes (r.g) and column densities (n) > T

- MITRA Radiative Transfer tool (Oliva et al., 2016, 2018; Sindoni et al., 2017 ; D’Aversa et al., 2022);
- Full multiple scattering (DISORT)+Mie scatterers;
- Bayesian inversion algorythm based on a x? constrained Gauss-Newton method;
- Dust only (Wolff et al., 2009; 2010) - filter observations with ice for future analysis;
- Spectral surface albedo from MEx/OMEGA data (modification of the SAS by Geminale et al., 2015);
- No gaseous absorption:

- 360-590 nm (UVIS) = spectral surface albedo and radiometric calibration constraints;

- 2184-2542 nm (LNO orders 175-202) = mostly devoid of thick gaseous lines’ envelopes;
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ICE FILTERING AND OMEGA SURFACE ALBEDO

- LNO orders diagnostic of H,O ice are not always available simultaneously = Rely on UVIS range alone;

- Ice flagged with RF;,, > 0,04;
- Wolff et al., 2019 = enhanced UV intensity in presence of ice; parameterization of pola caps edges:
- Polar caps limit = Lat = A+B-Ls-C;

A, B,C)=f(N/S s
OMEGA mosaic - A = 1127 nm (4B CSN/Sicanats)

OMEGA mosaic: » % R Vi ORI

- 0,25°x 0,25° longitude-latitude grid; pr 1 it 3 L e

- no H,0 ice (RF;,, < 0,04 - Wolff et al., 2019); =20

- no CO, ice (no 2350 nm CO, ice absorption band); g o

- Twep < 0,6; 3 20

- Spectral classification on TES data to fill the gaps (k-means); 40 §f#

- Average errors: 10% 60 s A
o Longit?:de [} "o

TES K-MEANS OMEGA mosaic - K-MEANS TES FILLED - A = 1127 nm
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LNO DATA

operative T: -100 °C;

- LNO nominal setup: cryoradiator+cryosection
expected average SNR = 100;

operative T: 0 °C;

- LNO final setup: eryoradiater+eryoesection (programmatic constraints and resource limitations descoping) A
average SNR ~ 10;
G
- We use data calibrated in reflectance factor DRDRF:—”,
G.-cos 0
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COMPOSITE UVIS+LNO OBSERVATIONS
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SPECTRAL INFORMATION BALANCING: OMEGA BENCHMARK
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BIASES BETWEEN THE UVIS-ONLY AND THE UVIS+LNO CASES
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RETRIEVAL RESULTS VS MCD PREDICTIONS
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RETRIEVAL RESULTS: MY34 GLOBAL DUST STORM
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The 2018 global dust storm is well detected in our results (180° < Ls < 240°) along with the secondary storm at (320° < Ls
< 340°).

For the global storm we report up to three times the dust content with respect to the prediction of the Mars Climate
Database (= specific local time snapshots in UVIS+LNO data vs daily average with MCD).

10



RETRIEVAL RESULTS: MY35 TO MY38

Latitude [°]
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MY35: more quite conditions = dusty season (Ls > 180°) only partially captured 2 TR 8 10
(patchy spatial coverage of UVIS+LNO data);

o
o

MY36-37: larger opacities result at Ls > 200° = enhanced dust activity;
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MY38: retrieval ongoing;

o
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CONCLUSIONS

Method to combine and investigate spatially/temporally coincident spectroscopic data = balancing of the
spectral information;

The combination of the VIS and the NIR range allows reducing the bias related to results obtained from the
UV-VIS range alone;

Retrieval of the full UVIS+LNO combined nadir dataset = r, N, T;
Preliminary T results:

- MY34: 2018 global dust storm and secondary storm (Ls ~ 330°);
- larger opacities with respect to MCD prediction
- specific local times snapshots vs daily means;

- MY35 to 38: poor spatial coverage during the dusty season (Ls > 200°);
- Quieter conditions in MY35;
- Increasing activity in MY36 and 37
- Ongoing analysis in MY38

12
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RETRIEVAL RESULTS: MY34 GLOBAL DUST STORM

MY34 Dust Storms
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