
 

The detection of phosphine in Venus' clouds
is a big deal, and here's how we can find out
if it really is life

September 18 2020, by Paul K. Byrne

  
 

  

A radar mosaic image of Venus. Credit: NASA.gov

On Sept. 14, 2020, a new planet was added to the list of potentially
habitable worlds in the Solar System: Venus.
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https://solarsystem.nasa.gov/system/stellar_items/image_files/3_feature_1600x900_venus.jpg


 

Phosphine, a toxic gas made up of one phosphorus and three hydrogen
atoms (PH₃), commonly produced by organic life forms but otherwise
difficult to make on rocky planets, was discovered in the middle layer of
the Venus atmosphere. This raises the tantalizing possibility that
something is alive on our planetary neighbor. With this discovery, Venus
joins the exalted ranks of Mars and the icy moons Enceladus and Europa
among planetary bodies where life may once have existed, or perhaps
might even still do so today.

I'm a planetary scientist and something of a Venus evangelical. This
discovery is one of the most exciting made about Venus in a very long
time—and opens up a new set of possibilities for further exploration in
search of life in the Solar System.

Atmospheric mysteries

First, it's critical to point out that this detection does not mean that
astronomers have found alien life in the clouds of Venus. Far from it, in
fact.

Although the discovery team identified phosphine at Venus with two
different telescopes, helping to confirm the initial detection, phosphine
gas can result from several processes that are unrelated to life, such as
lightning, meteor impacts or even volcanic activity.
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https://en.wikipedia.org/wiki/Phosphine
https://phys.org/tags/hydrogen+atoms/
https://phys.org/tags/hydrogen+atoms/
https://news.mit.edu/2019/phosphine-aliens-stink-1218
https://doi.org/10.1038/s41550-020-1174-4
https://doi.org/10.1038/s41550-020-1174-4
https://twitter.com/ThePlanetaryGuy/status/1306052714074443776?s=20
https://alma-telescope.jp/en/news/press/venus-202009
https://alma-telescope.jp/en/news/press/venus-202009


 

  

Venus as seen in the infrared by the Japanese Akatsuki spacecraft. The warm
colors are from the hot lower atmosphere glowing through the cooler cloud
layers above. Credit: JAXA/ISAS/DARTS/Damia Bouic.
JAXA/ISAS/DARTS/Damia Bouic

However, the quantity of phosphine detected in the Venusian clouds
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seems to be far greater than those processes are capable of generating,
allowing the team to rule out numerous inorganic possibilities. But our
understanding of the chemistry of Venus' atmosphere is sorely lacking:
Only a handful of missions have plunged through the inhospitable, 
carbon dioxide-dominated atmosphere to take samples among the global
layer of sulfuric acid clouds.

So we planetary scientists are faced with two possibilities: Either there is
some sort of life in the Venus clouds, generating phosphine, or there is
unexplained and unexpected chemistry taking place there. How do we
find out which it is?

First and foremost, we need more information about the abundance of
PH₃ in the Venus atmosphere, and we can learn something about this
from Earth. Just as the discovery team did, existing telescopes capable of
detecting phosphine around Venus can be used for follow-up
observations, to both definitively confirm the initial finding and figure
out if the amount of PH₃ in the atmosphere changes with time. In
parallel, there is now a huge opportunity to carry out lab work to better
understand the types of chemical reactions that might be possible on
Venus—for which we have very limited information at present.
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http://astrobiology.com/2020/09/phosphine-on-venus-cannot-be-explained-by-conventional-processes.html
https://solarsystem.nasa.gov/planets/venus/overview/
https://www.esa.int/Science_Exploration/Space_Science/Venus_Express/Acid_clouds_and_lightning
https://twitter.com/PlanetDr/status/1306308300397596672?s=20


 

  

A model of the Soviet Vega 1 spacecraft at the Udvar-Hazy Center, Dulles
International Airport. Vega 1 carried a balloon to Venus on its way to visit
Halley’s Comet in 1985. Credit: Daderot

Once more unto the breach

But measurements on and from Earth can take us only so far. To really
get to the heart of this mystery, we need to go back to Venus. Spacecraft
equipped with spectrometers that can detect phosphine from orbit could
be dispatched to the second planet with the express purpose of
characterizing where, and how much, of this gas is there. Because
spacecraft can survive for many years in Venus' orbit, we could obtain
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https://upload.wikimedia.org/wikipedia/commons/5/52/Vega_model_-_Udvar-Hazy_Center.JPG
https://en.wikipedia.org/wiki/Pioneer_Venus_Orbiter


 

continuous observations with a dedicated orbiter over a much longer
period than with telescopes on Earth.

But even orbital data can't tell us the whole story. To fully get a handle
on what's happening at Venus, we have to actually get into the
atmosphere. And that's where aerial platforms come in. Capable of
operating above much of the acidic cloud layer—where the temperature
and pressure are almost Earthlike—for potentially months at a time,
balloons or flying wings could take detailed atmospheric composition
measurements there. These craft could even carry the kinds of
instruments being developed to look for life on Europa. At that point,
humanity might finally be able to definitively tell if we share our Solar
System with Venusian life.

  
 

6/9

https://solarsystem.nasa.gov/resources/2197/aerial-platforms-for-the-scientific-exploration-of-venus/
https://www.northropgrumman.com/vamp/
https://www.lpi.usra.edu/opag/meetings/apr2019/presentations/Schulte.pdf
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A concept for an aerial platform at Venus. Two connected balloons could take
turns to inflate, allowing the balloon to control the altitude at which it floats. An
instrument package would then hang from below the balloons. Credit:
NASA/JPL-Caltech

A new dawn for Venus exploration?

Thirty-one years have elapsed since the United States last sent a
dedicated mission to Venus. That could soon change as NASA considers
two of four missions in the late 2020s targeting Venus. One, called 
VERITAS, would carry a powerful radar to peer through the thick
clouds and return unprecedented high-resolution images of the surface.
The other, DAVINCI+, would plunge through the atmosphere, sampling
the air as it descended, perhaps even able to sniff any phosphine present.
NASA plans to pick at least one mission in April 2021.

I have argued before for a return to Venus, and will continue to do so.
Even without this latest scientific discovery, Venus is a compelling
exploration target, with tantalizing evidence that the planet once had
oceans and perhaps even suffered a hellish fate at the hands of its own
volcanic eruptions.

But with the detection of a potential biomarker in Venus' atmosphere,
we now have yet another major reason to return to the world ancient
Greek astronomers called Phosphorus—a name for Venus that, it turns
out, is wonderfully prescient.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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https://science.jpl.nasa.gov/projects/VERITAS/
https://www.nasa.gov/feature/goddard/2020/nasa-goddard-team-selected-to-design-concept-for-probe-of-mysterious-venus-atmosphere
https://phys.org/tags/phosphine/
https://www.nasa.gov/feature/goddard/2016/nasa-climate-modeling-suggests-venus-may-have-been-habitable
https://www.nasa.gov/feature/goddard/2016/nasa-climate-modeling-suggests-venus-may-have-been-habitable
https://eos.org/research-spotlights/how-long-was-venus-habitable
https://eos.org/research-spotlights/how-long-was-venus-habitable
https://www.liebertpub.com/doi/full/10.1089/ast.2018.1954?journalCode=ast
https://phys.org/tags/atmosphere/
https://theconversation.com
https://theconversation.com/the-detection-of-phosphine-in-venus-clouds-is-a-big-deal-heres-how-we-can-find-out-if-its-a-sign-of-life-146185
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