
Abstract
• In January 2012, we have started an observing campaign to monitor the 

behavior of SO2 and H2O (through its proxy HDO) near the cloud top of Venus, 
using the TEXES imaging spectrometer at IRTF, Mauna Kea Observatory. 
• These data have shown evidence for drastic changes in the SO2 abundance, 

both on the short term and the long term, the origin of which is unclear, as 
well as a strong spatial variability at low latitude (Encrenaz et al. A&A 703, 
id.A219, 2025). 
• In February 2025, data have  been obtained at 4.7 and 7.4 µm on the night 

side of Venus (49 arcsec in diameter), allowing us for the first time to map 
simultaneously  CO, SO2 and H2O near the cloud top of Venus. 
• The TEXES data will be used in an attempt to constrain coupled dynamical-

chemical GCM simulations of the Venus atmosphere (Stolzenbach et al. Icarus
395, 115447, 2023; Shao et al. AGU, December 2025).

CO mapping of Venus with TEXES (night side)
• Spectral cubes were recorded on Feb. 28 & Mar. 1, 2025 in 2 spectral ranges:

• 1345 cm-1 (7.4 µm, high res, R = 80000) -> SO2 and HDO mapping at 62 km (our model)
• 2144 cm-1 (4.7 µm, mid res, R = 7000) -> CO mapping at the same altitude
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Fig. 5 Long-term variations of the upper haze volume extinction coefficient over the course of Venus Express
mission for two different latitude bins. Mean of the local extinction at 3 µm and altitude of 80 km for each
season of solar occultation for 0◦–40◦N (left) and 80◦–90◦N (right) bin of absolute latitude (updated from
Wilquet et al. 2012)

Fig. 6 Wavelength dependence
of the cloud top altitude (i.e.
τ = 1 level) calculated for several
Venus cloud models (Ignatiev
et al. 2009)

2.5 µm CO2 band in the spectra measured by the high resolution channel of VIRTIS to de-
rive the cloud top altitude. These results suggested that the cloud top altitude reported by
Ignatiev et al. (2009) were affected by a systematic error and should be corrected by approxi-
mately −2 km. SPICAV measurements at 1.48 µm also supported this suggestion (Fedorova
et al. 2016). Summarizing these three sets of measurements we come to the following con-
clusions. In low and middle latitudes the cloud top at 1.5 µm is located at 72 ± 1 km. It
decreases poleward of ±50◦ and reaches 61–67 km in the polar regions (Fig. 7). No consid-
erable local time variations were observed. The average latitudinal profile of the cloud top
altitude is smooth, although instantaneous profiles have local maxima of several hundred
meters over the average trend at 50◦–70◦ latitudes with a typical size of 10◦ along meridian
(Ignatiev et al. 2009; Cottini et al. 2012, 2015). Fast variations at the scale of about 1 km

Penetration levels at 4.7 µm (2144. cm-1) and 7.4 µm (1344 cm-1)

zp(CO) = zp(SO2) = zp(H2O)Titov et al.  SSRv 2018
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TEXES – 28 Feb. 2025 – 4.7 µm

Spectral fit at 4.7 µm CO2 lines are too noisy for mapping
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Simultaneous mapping of SO2, H2O, and CO 
on the night side of Venus 
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Summary and conclusions

• The TEXES data provide the first simultaneous thermal mapping of 
SO2, H2O and CO near the cloud top of Venus
• The CO distribution observed by TEXES possibly shows an 

enhancement at mid southern latitude around midnight
• GCM simulations predict an enhancement at high latitudes 

(Stolzenbach +23, Shao +25) 
• SO2, HDO and CO monitoring with TEXES will continue in 2026 to 

better constrain their spatial distribution and temporal variations.


