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From M. Gerasimov

Data of elemental analysis of cloud aerosols by instrument ИФП (IPhT Indicator of Phase Transitions) /VEGA 
which showed predominant phosphorus chemistry of low clouds. Phosphorus (black circles) concentration is 
dominant (to Cl and S) in the range of heights 47.0 — 52.3



Greaves et al. (2020) observed the line at 266.94451 GHz using JCMT and ALMA. They assign this line to a sum of SO2 
(10%), the remaining being PH3. Abiotic sources of PH3 are lacking on Venus, and this is claimed as an indication of life.
Sandor et al. (2010) observed SO2 on Venus for a few years using JCMT and the line at 346.65217 GHz. The observed 
quantity varied from 0 to 76 ppb and referred to altitudes above 85 km. The ALMA observations by Encrenaz et al. (2015) 
using the same line gave 12 ppb above 88 km.

Greaves et al. (2020, Fig. 4 left) observed the SO2 line at 267.53745 GHz that shows SO2 = 10 ppb. They do not specify 
the altitude that can be ~85 km based on the previous observations. This line is scaled to get ~10% of the observed PH3 
absorption in their Fig. 4 right.

Weighting function of the PH3 line peaks at 56 km (supplementary Fig. 2), and “the weighting function shows the 
altitudes where the continuum (thermal) emission arises” (see the figure caption). Hence weighting function of the SO2 
contamination must peak at 56 km as well. However, the SO2 abundance is ~10 ppm at 56 km (Krasnopolsky 1986, 
Photochemistry of the Atmospheres of Mars and Venus, Springer, p. 152). The model by Greaves et al. (2020, 
supplementary Fig. 9) shows a similar value, exceeding the 10 ppb in Fig. 4 by a factor of 1000. Therefore the line scaling 
in Fig. 4 looks doubtful, and the observed line can be completely SO2 with no phosphine and life on Venus.

PH3 can be searched on Venus using its strong lines at 4.1-4.4 mu. However, this rage refers to the altitudes above 68 km, 
where a strong depletion of PH3 occurs by photolysis. More promising could be submillimeter observations using ALMA 
and PH3 lines that are not contaminated by other species.
I have mailed two messages with my doubts to Dr. Greaves.

Vladimir A. Krasnopolsky
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Figure credit: Belyaev D.A. (presented at 6MS3 symposium, IKI, Moscow 5–9 Oct. 2015).
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