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Mars’ atmosphere is composed of approximately 96% CO2. Despite decades of space research, the stability of this atmo-
sphere remains poorly understood. Ultraviolet light splits CO2, into CO and O. However, the reverse reaction that recombines
CO and O into CO2 is very slow due to being spin-forbidden. This suggests that CO2 should be unstable, and the Compo-
sition of the Martian atmosphere should have large components of CO and O2 (greater than 10%). However, the observed
fractions of CO and O2 are only around 0.1%. This discrepancy is commonly referred to as the “stability problem”. The-
oretical studies propose that photolysis products of atmospheric water, known as “odd hydrogen” or “HOx species” (H,
OH, HO?2), could participate in a catalytic cycle that regenerates CO2 from CO. Two main pathways have been suggested:
one involving HO2 [1], and another involving H202 [2]. In both cases, OH reacts with CO, regenerating CO2 and H, which
helps stabilize the overall CO2 composition. However, this hypothesis remains unconfirmed since the key reactive species,
OH and HO2, have never been directly observed on Mars. Additionally, theoretical models have been unable to replicate the
observed long-term equilibrium mixing ratios of CO and O2 in the Martian atmosphere. The volume mixing ratios (VMRs) of
catalytic HOx species are predicted to be extremely low, around 10 ppt for OH and 1 ppb for HO2, which places them beyond
the detection capabilities of previous telescopes and space-borne instruments. Hydrogen peroxide (H202) is the only HOx-
related species that has been observed, as its VMR ranges from 0 to 40 ppb. Although H202 does not directly participate in
HOx catalytic cycles, it acts as a relatively stable reservoir species, being formed through the self-reaction of HO2 and later
photolyzed back into OH. As such, H202 provides an indirect but valuable constraint on HOx abundances. H202 has distinct
spectral signatures in the mid-infrared and submillimeter ranges. Unfortunately, no past, current, or planned space missions
have specifically targeted H202 on Mars, making its detection critically reliant on ground-based observations.H202 was first
detected at a submillimeter frequency (362 GHz) using the James Clerk Maxwell Telescope (JCMT) during the southern
summer on Mars [3], where a very weak H202 absorption line (70.2%) was observed over the Martian disk, with a retrieved
VMR of 18 & 4 ppb. A subsequent attempt to detect H202 in the submillimeter range during the northern summer using the
space-borne Herschel telescope was unsuccessful, yielding an upper limit of 2 ppb [4].

Measurements were conducted using the Texas Echelon Cross Echelle Spectrograph (TEXES)mounted on the NASA In-
frared Telescope Facility(IRTF) [5 - 9], spanning several Martians Years. Thanks to its high spectral resolution, TEXES
was able to capture the weak signatures of H202, providing a reference dataset for H202 VMRs. The TEXES data suggests
significant seasonal and interannual variation, patterns that are not yet explained by current Mars climate models [e.g., 10 -
11].

In this study, we performed new observations of H202 on Mars using TEXES at the IRTF on June 12 and 13, 2025, during
the northern summer season.

To measure Martian H202 absorption, we used TEXES configured to cover 1237 - 1243 cm-1, enabling detection of two
isolated H202 lines near 1241 cm-1.

Our objective is to analyze the TEXES spectra through detailed comparison with radiative transfer calculations. Previous
analyses were based primarily on equivalent widths of H202 and CO2. The northern summer is of particular interest because
past observations exist from the same season in earlier Mars years, allowing direct comparison. In addition, heterogeneous
chemical reactions are expected to play an important role during this period [10]. Although, the weather conditions on June
12 were poor, successful observations were obtained on June 13. In this presentation, we will present preliminary results
from our data analysis.
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