
e've talked about the high probability of 
there being habitable extra-solar planets Win Where to look for life, but what about 

the habitability of extra-solar moons orbiting gas 
giants? From our knowledge of Europa, many 
scientists feel that it may hold life - why not the 
moons of other gas giants outside our solar 
system?

Dr. Darren Williams and planetary scientist 
Professor James Kasting published a paper in 1997 
entitled, "Habitable Moons around Extrasolar Giant 
Planets." We spoke to Dr. Darren Williams about 
this possibility.

Astrobiology: How would you define a 'habitable' 
moon around a gas giant?

Astrobiology: Presumably such moons aren't 
within the habitable zones of their solar systems, so 
do you envisage any hypothetical life gaining its 
energy from underwater thermal vents or even 
perhaps the magnetic fields of the gas giant?

Astrobiology: What sort of conditions would 
favour the formation of habitable moons around 
extra-solar gas giants?

 

Dr. Williams: The moon must have an atmosphere 
and the planet-moon system should be situated 
within the habitable zone around their parent star. 
This would allow the moon to have liquid water on 
its surface.

Dr. Williams: Not true. Several of the giant 
planets recently detected around nearby stars are 
within the habitable zone for at least a portion of 
their orbits. But, you bring up a good point. If a 
moon were tidally or geothermally heated, then life 
could be sustained on or within that moon even if 
the moon were outside the HZ [habitable zone]. My 
colleagues and I were imagining more Earth-like 
environments, though, with atmospheres overlaying 
open bodies of water.

Dr. Williams: Some may be captured. Some may 
form like the terrestrial planets did - by pairwise 
accretion of smaller bodies in a circumplanetary 
disk. The important thing is that the moon be large 
enough (larger than approximately 0.12 Earth 
masses) to hold onto an atmosphere for billions of 
years.
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Dr. Darren Williams, Assistant Professor of 
Physics and Astronomy. Courtesy Dr. Williams.

“ Several of the giant planets 
recently detected... are 
within the habitable zone 
for at least a portion of 
their orbits.

”
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Astrobiology: Do you feel that it is likely that Astrobiology: How did you first become involved 
there are many habitable moons around extra-solar in astrophysics?
gas giants?

Astrobiology: How do you think astrophysics is 
Astrobiology: If it were found that primitive life tied into astrobiology?
existed in an ocean under Europa's ice crust, what 
would be your reaction?

Dr. Williams: I've always been interested in 
Dr. Williams: Yes, there are several ways of astronomy and physics, so I went to school to study 
making them as mentioned above, and furthermore, phyisics, and later entered the graduate program in 
there could be millions of planetary systems in our astrophysics at Penn State, where I wrote the paper 
galaxy alone for containing planets and moons. about habitable moons. My interest was probably 
Even a small percentage of systems with giant fueled at a young age by talk of going to the moon 
planets in the HZ surrounded by large satellites and Mars, by movies such as Star Wars and Star 
would yield a staggering number of habitable Trek, and by my father.
moons.

Dr. Williams: Astrobiology is the study of life in 
the universe and how it arises. Astrophysics is a 

Dr. Williams: The same as everyone elses. branch of astrobiology which helps scientists 
Extraordinary fascination. investigate how stars and planets (upon which life 

depends) orginate and evolve.
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