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Key Points:

We present the first observations of
102.6 nm emission at Mars that reveal
the independent contributions of
hydrogen and oxygen

We successfully reproduce the coronal
emission with the first model to
include the complete O 102.6 nm
system

Reproduction of observed disk O
102.6 nm emission will require
incorporating additional physics into
the model
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Abstract water is lost from the Mars upper atmosphere to space as hydrogen and oxygen, both of which
can be observed in scattered ultraviolet sunlight at 102.6 nm. We present Emirates Mars Mission Emirates Mars
Ultraviolet Spectrometer (EMM/EMUS) insertion orbit observations of this airglow, resolving the independent
altitude contributions of H and O for the first time. We present the first airglow modeling of the complete H and
O 102.6 nm system and the first 3D azimuthally symmetric modeling of the O emission, retrieving temperatures
and densities typical of northern spring. Our model reproduces the emission well above 200 km, but does not
incorporate partial frequency redistribution needed to reproduce the observed O brightness at lower altitudes
and on the disk. These results support future EMM/EMUS science orbit retrievals of H loss and the use of
102.6 nm observations to constrain planetary atmospheres across the solar system.
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The Ultraviolet Colors of the Red Planet
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Table 2

Summary of present-day loss rates and extrapolation through time. (References: L1992 = Luhmann et al. (1992);
C2013 = Chassefiere et al. (2013); L2017 = Lillis et al. (2017).).

H Jeans O Dissoc O sputtering Total loss
Recomb thru time
Present-day loss rate from 1.6-11x10** Sx10* 5x10- 3x10%
MVN (s3)
4.2 b.y. at present rate, H,0 3.6-25.2 m 0.2m 2.2m 0.14m
4.2 b.y. at present rate, CO, 6 mbar 68 mbar 4 mbar

[Jakosky et al., 2018]
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