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We asked the experts
Four specialists in the hunt for extraterrestrial life 
tell Ezzy Pearson how they’re hoping to find aliens

F
or centuries, humanity has asked 

itself whether it is alone in its ability 

to comprehend and investigate the 

cosmos, and whether Earth is the sole 

bastion of life in the Universe or simply a 

single outpost among billions of inhabited worlds. 

In the past, the exploration of extraterrestrial life 

ZDV�ƅUPO\�OHIW�WR�WKH�UHDOP�RI�VFLHQFH�ƅFWLRQ��EXW�

in recent years the hunt for aliens has become an 

LQFUHDVLQJO\�IRFXVHG�DUHD�RI�ULJRURXV�VFLHQWLƅF�

research – from looking for echoes of Earth’s 

habitats in our neighbouring worlds to searching  

for signals from distant star systems. We spoke with 

IRXU�RI�WKH�OHDGLQJ�ƅJXUHV�LQYROYHG�LQ�WKH�KXQW�Ś�DQ�

astrobiologist, an icy moon explorer, an exoplanet 

H[SHUW�DQG�D�6(7,�VHDUFKHU�Ś�WR�ƅQG�RXW�ZK\�ZHŝUH�

FORVHU�WKDQ�HYHU�WR�ƅQGLQJ�DQ�DQVZHU��

Ezzy Pearson is BBC Sky  

at Night Magazine’s features 

editor. Her book Robots  

in Space is out now
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It’s a big Universe out there.  

Are we really the only life forms 

in it? We get answers from four 

people working on the cutting 

edge of alien-hunting science
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Pioneers the field of astrobiology at the Ames Research Center

What is astrobiology?

Astrobiology is anything that touches 

on the quest for understanding whether 

there are other life forms in the rest of our 

Universe. It really is an all-encompassing, 

multidisciplinary area of research, looking 

at the bodies in our own Solar System for 

signs of past or present lifeforms, all the 

way out to the study of exoplanets.

How are you helping in the search  

for alien life?

I look at extreme life forms here 

on Earth as a template for other 

environments. Those that tolerate 

extreme environmental conditions – high 

temperatures, being frozen, being trapped 

in a salt crystal, those that process 

minerals rather than eating organic 

carbon made by plants. Other folks 

have studied some small animals, like 

tardigrades. Everybody loves a tardigrade 

– they can tolerate a whole lot.

How does learning about 

(DUWK�KHOS�XV�ƅQG�DOLHQV"

There is no extreme 

environment on Earth 

that is an absolute match 

for another planet, so 

we extract nuggets of 

information about how an 

organism would make its 

living in an environment 

that has some similarities to 

an extraterrestrial one.

For example, we’re very 

interested in the deep 

subsurface of Mars. 

We know a lot 

about deep 

subsurface microbiota 

here on Earth, down 

to many kilometres. It 

gets very hot, but there 

are exotic organisms 

living off hydrogen. It’s a 

template for stimulating 

our thinking about how 

microorganisms may have 

arisen and adapted on 

another planet. 

Do we currently have the 

WHFKQRORJ\�WR�ƅQG�OLIH"

The answer is probably yes and no. 

Opinion about this varies widely 

WKURXJKRXW�WKH�VFLHQWLƅF�FRPPXQLW\�

We have a good grasp of detecting 

biopolymers: big molecules that store 

information like DNA… if we can get to the 

environment. There’s a lot of attention 

right now on trying to advance pinpoint 

landing and engineering robotics that can 

get us into rougher terrain.

Where is the best place to look for life 

beyond Earth?

Anywhere with the potential for liquid 

water. We take water for granted, but 

it’s quite extraordinary. Within the 

temperature range of our planet, it has 

the ability to exist in all three major 

primary phases: solid, liquid and 

gas. It enables the chemistry 

of life to actually occur. 

Mars has long been 

in our sights for many 

decades as a potential 

place to look for life. 

Several of the icy 

moons around Jupiter 

and Saturn have liquid 

material in their interior 

under kilometres of ice. 

One of my favourites is 

Pluto; it turned out to be 

a geologically incredibly 

active body. We really 

do have quite a list that we want to 

investigate in the coming decades. 

Penny Boston is an astrobiologist and 

researcher at NASA’s Ames Research Center

“Mars has been  

in our sights for 

decades as a 

potential place to 

look for life”

Extremophiles species 

like tardigrades prove life 

survives severe conditions

Astronaut ‘cavewalk’ 

training for subterranean 

alien environments

S Icy on the surface but 

warm inside, Pluto may 

have a subsurface ocean 
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Bonnie Buratti 
Explores icy moon habitability at NASA’s Jet Propulsion Lab

How are you helping in the search for 

alien life?

I serve as the deputy project scientist of 

(XURSD�&OLSSHU��D�1$6$�ƆDJVKLS�PLVVLRQ�

to explore one of Jupiter’s moons, Europa. 

We’re almost certain it has a subsurface 

ocean and we’re trying to determine 

whether life could be sustained in that 

ocean. We’re not a life-detection mission; 

that’s a little too sophisticated. We’re just 

looking for a habitable environment.

What will you be looking for?

There are three necessities for life as we 

know it: liquid water, energy and food. The 

building blocks of life as we know it are 

carbon, hydrogen, oxygen and nitrogen. 

We’re going to be looking for minerals 

that have those types of chemicals in 

them and mapping them on the surface. 

Why are you looking on Europa?

We’re fairly certain that Europa has a 

subsurface ocean, and ground-based 

observations have also found evaporate 

deposits on its surface – things like 

magnesium salts and carbon dioxide.  

It’s very complex chemically. 

The current idea is that life developed 

on Earth in the deep oceans where 

thermal vents, so-called smokers or 

oceanic vents, seem to have developed 

primitive bacteria. We think there might 

be a similar environment on Europa. 

Ocean worlds may be fairly common 

LQ�RXU�6RODU�6\VWHP��7KLV�LV�WKH�ƅUVW�RQH�

we’re exploring in detail. Now that we’ve 

discovered so many planets around other 

stars, it opens up a whole new area to 

look for habitable environments. 

What might a mission to search for life 

on Europa look like?

We know so little about this. We don’t 

even really understand how life arose on 

Earth. On Europa, you 

have to get through  

a crust that’s about 15 

to 20 kilometres thick. 

We’re not sure how 

deep it is; that’s one of 

the things we have to 

ƅQG�RXW��:H�KDYH�DQ�

ice-penetrating radar 

to see if there are  

any ponds under  

the surface. 

To understand 

the problem, look at 

Antarctica where there 

are subglacial oceans 

like Lake Vostok. 

We barely have the 

technology to get down there here on 

Earth, when we don’t have to deal with 

WKH�VWURQJ�PDJQHWLF�ƅHOG�RI�-XSLWHU�DQG�

trying to get miniature instruments on 

spacecraft. Right now, we really don’t have 

the technology to look into subsurface 

oceans in the outer Solar System. 

Do you think there is life out there in  

the Solar System? 

<RX�RQO\�KDYH�VFLHQWLƅF�RSLQLRQV�EDVHG�

on the evidence and right now, we don’t 

have any evidence. We’re just looking for 

an environment in which life could thrive 

or even exist.

Bonnie Buratti is a JPL fellow and a 

senior research scientist and deputy 

project scientist of Europa Clipper

Europa Clipper will use ice-

penetrating radar to peer 

under Europa’s thick crust

Europa’s strange streaked 

surface could hide massive 

underground oceans

“Right now, we 

really don’t have 

the technology  

to look into sub-

surface oceans”
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Investigates exoplanet atmospheres at the Carl Sagan Institute 

How are you helping in the search for 

alien life?

,ŝP�WU\LQJ�WR�ƅJXUH�RXW��UHPRWHO\�WKURXJK�D�

WHOHVFRSH��KRZ�ZH�FDQ�ƅQG�OLIH�RQ�SODQHWV�

RUELWLQJ�RWKHU�VWDUV��,�ORRN�DW�WKH�VWDUOLJKW�

ƅOWHULQJ�WKURXJK�WKH�DLU�RI�SODQHWV�WR�WHOO�

PH�ZKDWŝV�LQ�WKH�DWPRVSKHUH�RI�WKHVH�

RWKHU�ZRUOGV��(DUWKŝV�OLIH�KDV�VLJQLƅFDQWO\�

FKDQJHG�RXU�DWPRVSKHUH��VR�,ŝP�ORRNLQJ�

IRU�ZKHUH�OLIH�KDV�DOWHUHG�HLWKHU�WKH�

DWPRVSKHUH�RU�WKH�VXUIDFH�RI�WKH�SODQHW�

VR�PXFK�WKDW�,�FDQ�WHOO�WKH�GLIIHUHQFH�

What is it that you’re looking for in 

exoplanet atmospheres?

7KH�FRPELQDWLRQ�RI�FKHPLFDOV�WKDW�ZH�

FDQQRW�H[SODLQ�ZLWKRXW�LQYRNLQJ�OLIH��7KH�

EHVW�FRPELQDWLRQ�WKDW�ZH�KDYH�ULJKW�

QRZ�LV�R[\JHQ�ZLWK�D�JDV�OLNH�PHWKDQH��

7KRVH�WZR�JDVHV�UHDFW�ZLWK�HDFK�RWKHU��

VR�LI�WKH\ŝUH�LQ�WKH�DLU�ULJKW�QRZ�LW�WHOOV�\RX�

WKDW�ERWK�DUH�EHLQJ�SURGXFHG�LQ�KXJH�

DPRXQWV��)RU�WKDW�FRPELQDWLRQ��ZH�KDYH�

QR�RWKHU�H[SODQDWLRQ�WKDQ�WKHUH�EHLQJ�

OLIH��:KDW�WKDW�GRHVQŝW�GR�LV�WHOO�XV�ZKDW�

NLQG�RI�OLIH�Ś�LW�FRXOG�PHDQ�VOLPH�PRXOG�RU�

GLQRVDXUV��RU�XV�

Do we currently have the technology  

ZH�QHHG�WR�ƅQG�OLIH"

:KDW�,�ƅQG�VR�IDVFLQDWLQJ�LV�WKDW�ZH�ZHQW�

IURP�şLWŝV�LPSRVVLEOHŠ�WR�şLWŝV�SRVVLEOHŠ��

7KDWŝV�WKH�-DPHV�:HEE�6SDFH�7HOHVFRSH��

%XW�ZHŝUH�QRW�DQ\ZKHUH�FORVH�WR�şLWŝV�HDV\Š��

7KH�PRUH�OLJKW�ZH�FDQ�JHW��WKH�PRUH�WLPH�

ZH�JHW�WR�ORRN�DW�WKHVH�SODQHWV�DQG�WKH�

PRUH�ZH�FDQ�WHOO�\RX��7KHUH�LV�KRSH�WKDW�

ZH�ZLOO�JHW�D�VSDFH�WHOHVFRSH�MXVW�IRU�WKH�

VHDUFK�IRU�OLIH��

Do you think there is alien life out there 

waiting to be found? 

:KDW�ZH�NQRZ�ULJKW�QRZ�LV�WKDW�RQH�RXW�

RI�ƅYH�VWDUV�KDV�D�SODQHW�LQ�WKH�KDELWDEOH�

]RQH�WKDWŝV�VPDOO�HQRXJK�WR�EH�URFN\��

:H�KDYH�����ELOOLRQ�VWDUV�LQ�RXU�*DOD[\�

DORQH��DQG�WKHUH�DUH�ELOOLRQV�RI�JDOD[LHV��

7KH�ELJJHVW�VXUSULVH�ZRXOG�EH�LI�ZH�ƅQG�

QRWKLQJ��+RZHYHU��WKH�NH\�SRLQW�LV�ŜƅQGŝ��

EHFDXVH�LWŝV�VR�KDUG�WR�DFWXDOO\�ƅQG�LW�

,�WKLQN�WKDWŝV�D�QXPEHUV�JDPH��5LJKW�

QRZ��ZH�NQRZ�RI����ZRUOGV�WKDW�FRXOG�EH�

OLNH�RXUV��,I�ZHŝUH�UHDOO\�OXFN\�DQG�D�SODQHW�

FORVH�WR�XV�VKRZV�VLJQV�RI�OLIH�WKDW�ZH�FDQ�

VSRW��WKHQ�ZH�FDQ�GR�LW�ZLWK�-:67��

What impact would it have if we found 

alien life?

3HRSOH�RI�P\�JHQHUDWLRQ�WKLQN�LW�ZLOO�KDYH�

WKLV�KXJH�HIIHFW��%XW������ZDV�ZKHQ�WKH�

DQQRXQFHPHQW�ZDV�PDGH�RI�WKH�ƅUVW�

SODQHW�DURXQG�DQRWKHU�VWDU��P\�VWXGHQWV�

KDYH�QHYHU�OLYHG�LQ�D�ZRUOG�ZKHUH�WKH\�

GLGQŝW�NQRZ�ZKHWKHU�WKHUH�ZHUH�SODQHWV�

DURXQG�RWKHU�VWDUV��,WŝV�QRW�JRLQJ�WR�EH�

VKRFNLQJ�LI�ZH�ƅQG�VRPHWKLQJ��)RU�WKHP�

WKH�TXHVWLRQ�LV��ZKHQ�DUH�\RX�JRLQJ�WR�

ƅJXUH�RXW�LI�WKHUHŝV�OLIH�RXW�WKHUH"�

+RZHYHU��LI�WKHUH�ZHUH�D�8)2�ODQGLQJ�RQ�

WKH�:KLWH�+RXVH�ODZQ�VD\LQJ��ş7DNH�PH�WR�

\RXU�OHDGHUŠ��,�GRQŝW�NQRZ�ZKDW�HIIHFW�WKDW�

ZRXOG�KDYH�

Lisa Kaltenegger is the director of the 

Carl Sagan Institute at Cornell University 

and a professor of astrophysics 

“The biggest 

surprise would be 

if we find nothing. 

However, the key 

point is ‘find’”

Light from distant star moving towards Earth

…and continues on, 

carrying a spectral 

signature of the 

gases within

Light from the star 

passes through 

the planet’s 

atmosphere…

Light from distant star moving towards Earth

If a planet has 

life, we can 

detect it in its 

atmosphere

:H�NQRZ�RQH�LQ�ƅYH�
stars have planets about 

the size of Earth in their 

habitable zone

IL
LU

S
TR

A
TI

O
N

IL
LU

S
TR

A
TI

O
N

Distant  
star



May 2025 BBC Sky at Night Magazine 65

Frank Marchis
Hunts for signals from alien civilisations at the SETI Institute

How are you helping in the search for 

alien life?

,�ZRUN�IRU�WKH�6(7,�,QVWLWXWH��6(7,�LV�WKH�

VHDUFK�IRU�H[WUDWHUUHVWULDO�LQWHOOLJHQFH��

2QH�WKLQJ�ZH�ORRN�IRU�LV�WHFKQRVLJQDWXUHV�

Ś�VLJQDOV�WKDW�FDQŝW�EH�H[SODLQHG�E\�

QDWXUDO�SKHQRPHQD�EHFDXVH�WKH\ŝUH�WRR�

FRPSOH[��7KH\�FRXOG�EH�WKH�OLJKW�IURP�

FLWLHV�RQ�D�SODQHW��WHOHFRPPXQLFDWLRQ�

VLJQDOV�RU�HYHQ�WKH�SUHVHQFH�RI�DUWLƅFLDO�

FKORURƆXRURFDUERQ�PROHFXOHV��&)&V��LQ�DQ�

H[RSODQHW�DWPRVSKHUH�

What advantages does SETI have over 

other ways of searching for life?

$�WHFKQRORJLFDO�VLJQDWXUH�LV�DQ�REYLRXV�

VLJQDWXUH��,I�RQH�GD\�ZH�ƅQG�WKH�VLJQDWXUH�

RI�OLIH�LQ�WKH�DWPRVSKHUH�RI�DQ�H[RSODQHW��

WKHUH�ZLOO�EH�D�KXJH�GHEDWH�DERXW�ZKHWKHU�

RU�QRW�WKLV�LV�OLIH��,I�ZH�GHWHFW�D�UDGLR�VLJQDO�

ZKLFK�LV�QRW�QDWXUDO��ZHŝOO�NQRZ�VRPHWKLQJ�

PDGH�LW�ULJKW�DZD\��

%XW�6(7,�LV�D�YHU\�ELQDU\�WKLQJ��,Q�

RWKHU�VHDUFKHV��WKHUH�LV�DQ�LQFUHPHQWDO�

GLVFRYHU\�WKDW�KDSSHQV��)RU�WKH�6(7,�

UHVHDUFKHU��LWŝV�\HV�RU�QR��,WŝV�\HV��\RX�

GLVFRYHUHG�VRPHWKLQJ��RU�QR��\RX�GLG�QRW��

$JHQFLHV�KDWH�WKDW��WKH\�ZDQW�WR�VHH�

UHVXOWV�EHLQJ�PDGH�VWHDGLO\��

What is the public involvement  

with SETI?

2QH�RI�P\�UROHV�DW�WKH�,QVWLWXWH�LV�WR�

GHYHORS�FLWL]HQ�VFLHQFH�IRU�6(7,��,�DP�

DOVR�WKH�&62�RI�D�WHOHVFRSH�FRPSDQ\�

FDOOHG�8QLVWHOODU�ZKLFK�PDNHV�VPDOO�

WHOHVFRSHV��DQG�,�GHYHORS�FLWL]HQ�VFLHQFH�

DURXQG�WKRVH�WHOHVFRSHV�DQG�WKHLU�XVHUV��

:H�KDYH�������UHJLVWHUHG�XVHUV�RI�WKHVH�

WHOHVFRSHV�DOO�DURXQG�WKH�ZRUOG��VR�ZH�

FDQ�REVHUYH�WKH�VN\�DOO�WKH�WLPH��:H�DUH�

WUDLQLQJ�WKLV�WHDP�RI�SHRSOH�WR�OHDUQ�KRZ�

WR�GR�UHVHDUFK�XVLQJ�WKH�WHOHVFRSHV��WR�

VWXG\�FRPHW�DFWLYLW\��DVWHURLGV�WKDW�Ɔ\�E\�

(DUWK��VDWHOOLWHV�DQG�RWKHU�WKLQJV��6R�LI�RQH�

GD\�6(7,�GHWHFWV�D�VLJQDO��ZH�FDQ�DVN�WKLV�

QHWZRUN�WR�FRQWLQXRXVO\�PRQLWRU�LW��

Do we currently have the level of 

technology needed to detect these 

signals?

)UDQN�'UDNH�XVHG�WR�VD\�6(7,�LV�D�ZD\�

WR�DQWLFLSDWH�WKH�IXWXUH��)RU�H[DPSOH��

ZH�H[SHFW�DGYDQFHG�FLYLOLVDWLRQV�WR�

KDYH�EXLOW�JLJDQWLF����JLJDZDWW�ODVHUV�WR�

FRPPXQLFDWH�ZLWK�RWKHU�SODQHWV��:HŝUH�

EXLOGLQJ�LQVWUXPHQWV�WR�GHWHFW�WKRVH��

DVVXPLQJ�RQH�GD\�Ś�PD\EH�����\HDUV�

IURP�QRZ�Ś�KXPDQV�ZLOO�EXLOG�WKHVH�

SRZHUIXO�ODVHUV�WR�SURSDJDWH�WKURXJK�

VSDFH��%XW�WKRVH�DOLHQV��PD\EH�WKH\�

DOUHDG\�GLG�LW��,WŝV�VFLHQFH�ƅFWLRQ�PHHWV�

VFLHQFH��ZKDW�LV�WKH�QH[W�ELJ�VWHS�LQ�

KXPDQLW\ŝV�HYROXWLRQ�DQG�WHFKQRORJ\"

:KDW�ZRXOG�EH�WKH�LPSDFW�RI�ƅQGLQJ� 

life beyond Earth?

)RU�PH��LW�ZLOO�KDYH�D�KXJH�LPSDFW�

EHFDXVH�WKDWŝV�VRPHWKLQJ�,�UHDOO\�ZDQW�

WR�ZLWQHVV�LQ�P\�OLIH��5LJKW�QRZ��ZH�

DUH�WKH�RQO\�ELRORJLFDO��WHFKQRORJLFDO��

LQWHOOLJHQW�FLYLOLVDWLRQ��,V�WKDW�VRPHWKLQJ�

WKDW�HYROXWLRQ�PDNHV�KDSSHQ��RU�LV�WKDW�

DQ�DQRPDO\"�0D\EH�RXU�FLYLOLVDWLRQ�LV�QRW�

VRPHWKLQJ�WKDW�FDQ�ODVW�IRU�ORQJ��)LQGLQJ�

DQ�DOLHQ�OLNH�XV�ZLOO�WHOO�XV�ş<RXŝUH�QRW�DQ�

DQRPDO\Š��:H�ZLOO�NQRZ�ZH�KDYH�D�IXWXUH�

DV�D�FLYLOLVDWLRQ��

Franck Marchis is director of citizen 

science at the SETI Institute and CSO  

of Unistellar

“Finding an alien 

will tell us ‘You’re 

not an anomaly’. 

We’ll know we 

have a future”

Finding a technosignature 

would be proof positive  

of intelligent life

Global networks  

of telescopes are on  

alert to detect laser 

signals from space
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