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Paul Thies: Talk about a record that literally flew off the charts. You can't get much more 
extreme than the Golden Record that NASA launched back in 1977 aboard the 
two Voyager deep space probes with 115 images, spoken greetings in 55 
languages, [00:00:30] a host of animal and nature sounds, and musical 
selections from Bach to Chuck Berry. The Golden Record represented 
humanities yearning to make contact with life among the stars and to say hello. 
As the Voyager probes make their way further and further into space, it begs 
questions such as, is there anyone out there who might give the Golden Record 
a spin? And where's the record that's coming our way? Hello, I'm your host, Paul 
Thies. And on this episode of If/When I sat down with two experts [00:01:00] 
from the famed SETI Institute, whose passion is listening to the stars and 
seeking new life. Joining me today, are Dr. Nathalie Cabrol, Director of the Carl 
Sagan Center for the Study of Life in the Universe and Dr. Seth Shostak, Senior 
Astronomer. 

 I asked Nathalie and Seth to expound on topics such as if intelligent life is out 
there, why has it been so hard for us to find any evidence of it? And what can 
extreme environments on Earth teach us about the potential presence of life 
[00:01:30] on other planets? I also shared a number of questions submitted by 
our listener audience. 

 All right, well, Nathalie and Seth, thank you both so much for joining me. I've got 
to admit, I've long been a fan of the work of Carl Sagan and the SETI Institute. I 
know when we put this on the docket to do, as far as podcasts, we had a lot of 
our listeners. We're very interested in this topic, we got a lot of questions. I 
wasn't able to include [00:02:00] them all of course, but we do have some 
listener questions as well, and we'll get into that as well. But first of all, thank 
you both. I know how busy you are. Nathalie, I believe you just got a book put 
out and have been making the rounds, I think back from Europe. And Seth, I 
know you're perennially busy on TV and stuff. So again, thank you both very 
much. 

Seth Shostak: A real pleasure, Paul. 

Nathalie Cabrol: Yeah. You're welcome. 

Paul Thies: Thank you. All right. Seth, I'm going to start with you and I've got what I'm 
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coincidence because computers are essential [00:06:30] to what we do. And as 
the computers get faster, we can sift through the sky faster. 

Paul Thies: Nathalie, one of the areas of expertise that you are in is looking at extreme 
environments. You can see videos and papers, Nathalie has traveled to some 
pretty extreme places here on Earth to see about the conditions that can 
support life. My first question for you Nathalie, is what can [00:07:00] extreme 
environments on Earth teach us about the potential presence of life on other 
planets? 

Nathalie Cabrol: Well, this is an interesting question because we are still trying to figure out how 
life started on Earth here. A few decades ago, we started to look at very 
interesting places, like the bottom of the ocean or in other places like 
hydrothermal systems, and then we realized there is a range of microbes that 
survive in impossible places. And at the same [00:07:30] time planetary 
exploration was taking off literally, and so we discovered that some of this 
environment were very similar to what we're is seeing in those places, so 
especially Mars, or Europa, or Enceladus, et cetera. So by going to those places 
on Earth, first, we are learning a lot about our own planet and our origins, but 
we are also learning what kind of microbes could survive in those different 
environments in the solar system. And [00:08:00] even better than that, by 
studying them, we are also understanding how we should be exploring them. 
We are trying instruments and we are trying exploration strategies in those 
extreme environments. So this is what they are for, they are incredible test beds 
for a number of things. 

Paul Thies: Let me ask you on that. If we were to find microbial life on another planet, what 
criteria would be needed to ascertain if there was any relation to the 
emergence of life [00:08:30] on Earth? How do we know they're not mutually 
exclusive? 
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experiment. This one is easy enough because in '76, when [00:10:00] we had 
some evidence showing that it potentially there was life doing something into 
that experiment. We had no clue about the environment, the Martian 
environment, that was the first landed admission on Mars so we had no clue. 
When you have an equation with two unknowns, you better know at least one 
of them. So you can talk in an educated fashion about the other one. 

 And we knew very little about both of them so we saw and we realized that it is 
likely [00:10:30] that the environment created that signal that we saw with the 
Viking experiment. Then we had another Martian rocks, the Allan Hills 
meteorites and the difficulty of understanding what we are seeing are fossils or 
something else. And then more recently the Venus phosphine. So these are the 
kind of things that make you reflect on when will we be able to say that we 
recognize life? I always joke that unless there is a rabbit jumping in front 
[00:11:00] of a Rover on Mars it will be difficult at this point in time. But if you 
allow me, I'd like to comment a little bit on the question, you asked Seth, why 
E.T. is not responding. 

 There are a number of reason Seth mentioned, but there are also some event 
that are there again, because we don't know about the life process in the 
universe. I'm with Seth with that, there are too many planets all over the place 
for us to be alone. [00:11:30] It's statistically an absurdity to even state that's 
the case, but then you have to think about, and again, just for life as we know it, 
is life as we know it a generational process? Which means that the kind of life 
we know we could recognize, et cetera, has come to be just because the stars 
that preceded us just released recently, the type [00:12:00] of material that 
makes life as we know it. 

 And we know it's a little better place, there again, another good reason for a life 
to be abundant, but it may be that the type of life that we know of started at 
about the same times. So maybe there are lots of very young civilization. Maybe 
there are also all of them waking up to the possibility of communicating, and 
then we have to be synchronous in space and time. There might be many other 
reasons, right? But there is at least this one that [00:12:30] we can add to the 
list of hypothesis. 

Paul Thies: Oh, it's interesting. One of the questions that had come through from the 
audience was basically positing that given how long it's projected the universe 
may last, or the lifespan of the universe, I'm not sure where this was coming 
from, but that we're in the early days of the potential lifespan of the universe. 
And so maybe we're just on the cutting edge of life, but that life [00:13:00] will 
happen and occur much longer in these crazy time spans way out. And we're 
just happen to be the only kids in the block right at the moment. I don't know, 
and I don't know how you even how you even figure- 

Nathalie Cabrol: No, no. There is something about that hypothesis though. Again, we don't even 
know what life is, and there are some very, very strange hypothesis coming 
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about from quantum physics these days and neuroscience, et cetera, so I'm not 
even going there. The staying universe as we know, the thing [00:13:30] I would 
say is that, if we are right about the universe expanding and galaxies producing 
less and less stars, then you are coming up with a problem. We might be at the 
time where it's a good time to be alive, just because the stars are producing the 
right stuff after that we might be running out of fuel. I don't know what you 
think Seth. 

Seth Shostak: Life on this planet is based on really a handful of the elements. Carbon, 
nitrogen, hydrogen, oxygen, sulfur, a few [00:14:00] others are in there, but 
those are just the big ones. They make up probably 98% of the weight of all life 
on this planet, and many of those are made in stars. So at the time of the Big 
Bang, or shall we say a hundred million years after the Big Bang, yeah there was 
a lot of hydrogen and helium, but there wasn't very much carbon, for example. 

 However, and this is just the field of astronomy, we know that stars had already 
begun to seed space with the elements of life very, very [00:14:30] quickly, 
maybe within a billion years after the Big Bang. In other words, by far the 
majority of time that the universe has existed, there have been the 
requirements for life, at least as we know it. And while it's true that we might be 
the youngest kids on the block or among them, that seems unlikely. Because 
there could have been kids on the block, even if it took 4 billion years for kids to 
evolve from reproducing molecule, that could have happened 10 billion 
[00:15:00] years ago or 8 billion years ago. I suspect that there's a lot of 
intelligence out there that's far older than we are, and in fact that might be the 
easiest to find. 

Paul Thies: Yeah. This is way above my pay grade, but if we could somehow figure out 
where the Big Bang took place, as in a place and time and space in the universe, 
and then as it expands, of course, time unfolds. So it's [00:15:30] like, if you 
could pin point what is "The center of the universe or where the Big Bang took 
place"- 

Seth Shostak: Well, Paul- 

Paul Thies: ... that would be where the life would be. 

Seth Shostak: Yeah. But there is no such place. That's a mistake that people envision the Big 
Bang as happening 13 billion years ago, whatever. That there's this big dark 
room with nothing in it, and somewhere in that room, there was an explosion 
and then there's a Big Bang. But that's not the way it was. The Big Bang created 
this space. You can't find the center of [00:16:00] the Big Bang anymore than 
you can find the central place on Earth, on the surface of the Earth. It's a sphere. 
Every point is as good as any other point. So there is no center. 

Paul Thies: Oh. Oh, wow. What a shame. But we'll have to work on that. My next question. 
I've got question for Seth and for Nathalie, and I'll start with you, Nathalie. What 
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is one of the most surprising things you've learned in your career as an 
astrobiologist and explorer [00:16:30] of extreme environments? 

Nathalie Cabrol: There are a number of them, but the thing that really sticks with me is that I still 
have to find a place where life isn't. It seems that when you get life started and 
we don't even know what that means, we don't know if it's a transition from 
[inaudible 00:16:51] to biology, or if it's something different, when you get 
started, you just cannot get rid of it. Life is a pest, as we all know by [00:17:00] 
now. 

Paul Thies: All right. And then Seth, for you, what is one of the most surprising things you've 
learned in your career in astronomy? 

Seth Shostak: Well, in astronomy, I think it was when I was a graduate student and I was 
studying a bunch of nearby galaxies. And one of the things that came out of that 
was to know how quickly they spin. Galaxies do spin, most of them anyhow. 
Right? And everybody expected that if you went to points that are very far from 
the center of the [00:17:30] galaxy, that the spinning would slow down. In the 
same way that Uranus, Neptune, Pluto, they all go around the sun at a slower 
rate than the inner planets. That's physics from 500 years ago, there's nothing 
surprising about that. But what was surprising for me, was that that wasn't true. 
And we found in the late 1960s as galaxies spun too quickly, clearly there was 
some mass in those galaxies that we couldn't [00:18:00] see. 

Paul Thies: Wow. Yeah. This is mind boggling, some of the celestial mechanics at play. All 
right. So we're going to go to the audience-question portion. This first one is a 
question from Zach Alexander, Bristol, UK, and his question's for Seth. What is 
the simplest signal you would identify as being from an intelligence source? 

Seth Shostak: [inaudible 00:18:24], that's a good question. And I applaud anybody from 
Bristol. Bristol has [00:18:30] a very nice bridge built by Isambard Kingdom 
Brunel, and it's still in use. It's a wonderful thing. 

 Anyhow, that aside, what kind of signal? Look, the sorts of signals we're looking 
for we tried to keep that as general as possible. Some people think, "Oh, you're 
looking for the Fibonacci Series, or you're looking for prime numbers or you're 
looking for pi or something like that." All of that now is that that's not right. 
[00:19:00] That's not what we do. We look for the technical characteristics of 
the signal. So fundamentally those boil down to one thing is the signal really at 
only one spot in the radio spectrum? If it's a radio experiment that we're doing. 
So is [inaudible 00:19:16] it at 1453.5 Megahertz on the dial or some other 
number, but not all over the dial, because if you have a Quasar or a Pulsar or 
anything else, radio noise made by Jupiter or the sun, those signals [00:19:30] 
are everywhere you look. You don't have to tune to a particular frequency. And 
so nature is not as good an engineer as an alien would be, that's the 
assumption. 
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 [00:23:00] For when it comes to alien, the good thing about it is that they might 
want to impose their ethical views on us, because if they are making the journey 
to visit us, then that means that they are fairly more advanced, fairly more 
advanced than we are. I don't know about the ethics. I know that there is a lot 
of discussion, especially when you are starting to talk about religion, about this 
kind of things. It is an interesting debate. We have this chance [00:23:30] at the 
Institute to be working with the current and the previous director of the 
observatory of the Vatican and their astronomers, and they're wonderful, 
wonderful men. And we're discussing all of those things, but at this point in time 
it's at the level of the discussion. 

Paul Thies: This next question is from Pamela Jordan in Greenville, South Carolina. And this 
one is for Seth. Beyond listening in the radio [00:24:00] spectrum, searching for 
light signals and searching for infrastructure, are there other detection 
technologies being considered by SETI? 

Seth Shostak: I think she may have covered them all. We look for signals, radio signals. That's 
the traditional SETI approach. That's 60 years old now. We also look for, if you 
will, flashing lasers. We're building some infrastructure, people at the University 
of California, Berkeley are building some instruments as well [00:24:30] that 
could see a laser that happened to be aimed in our direction. That would be 
obviously another sign of intelligence. In general, you could say that while not 
looking for these things specifically, all astronomers who use telescopes are 
looking for E.T. too. Because if they were to find some giant engineering project, 
the Dyson spheres or something like that, giant construction that some 
civilization that's a million [00:25:00] years more advanced than we are has 
built, then they would say, "Well, I don't quite know what that is. Maybe it's 
aliens." And this has happened at least a half dozen times in the history of 
astronomy. It's never turned out to be aliens, but it's worth checking out 
because maybe one time it will be. 

Paul Thies: Yeah. Interesting. Okay. This next question is for Nathalie. This is from Bejoy 
[Menathara 00:25:24] from Dubai, United Arab Emirates. And he writes, given 
that the SETI mission is to study [00:25:30] life in the universe, I'd like to know if 
SETI is involved in the study of life in oceanic trenches. 

Nathalie Cabrol: Specifically in trenches, I don't think so. But we have one of our PIs, at least one 
of them, in a small team with him looking at life and environments for life in the 
ocean right next to [inaudible 00:25:54] off the coast of Oregon. Yes, of course. 

Paul Thies: Okay. Excellent. And then [00:26:00] my last question, this was suggested by a 
number of folks, including Richard Lambert of Leeds, UK, Victor Le [Patillo 
00:26:10] from Wokingham, UK, Claire Leevers from Sydney, Australia, and 
Tomash [Alakvieder 00:26:16] from Warsaw, Poland. They're all asking in kind of 
different angles, but about the Drake equation. And so it's been 60 years since 
Dr. Frank Drake gave the world the famed Drake equation, a probability formula 
[00:26:30] to estimate the presence of extraterrestrial civilizations. Now the 
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