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THE REAL ZODIAC: THE STARS 

BEHIND THE STAR SIGNS

HOW ALIENS WILL DETECT  

OUR TECH FROM SPACE

Alien-hunting experts reveal why we’re closer  
than ever to discovering life among the stars

THE EUROPEAN SPACE 

AGENGY: 50 YEARS  

OF EXPLORATION 

CHINA’S MISSION  

TO BRING ASTEROID 

SAMPLES TO EARTH

The Red Planet

meets the

Beehive

Cluster

PLUS

THE ANIMALS WHOSE LIVES RELY ON THE NIGHT SKY
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Prof Lewis Dartnell 

is an astrobiologist 

at the University  

of Westminster

Lewis Dartnell was reading… Earth Detecting Earth: At What Distance 

could Earth’s Constellation of Technosignatures be Detected with 

Present-day Technology? E\�6RƅD�=�6KHLNK�HW�DO�� 

Read it online at: arxiv.org/abs/2502.02614 

CUTTING EDGE
Our experts examine the hottest new research

16 BBC Sky at Night Magazine May 2025

T
KH�6HDUFK�IRU�([WUDWHUUHVWULDO�,QWHOOLJHQFH�

�6(7,��LV�LQWHUHVWHG�LQ�ƅQGLQJ�DOLHQ�

civilisations by detecting signs of their 

activity. The use of radio telescopes to 

listen out for alien broadcasts dates 

EDFN�WR�WKH�����V��EXW�6(7,�UHVHDUFKHUV�DOVR�ORRN�

for evidence of enormous engineering projects. For 

example, an alien civilisation might construct a thin 

VKHOO�DURXQG�LWV�KRVW�VWDU�WR�KDUYHVW�HQHUJ\��6XFK�D�

‘Dyson sphere’ ought to be detectable as a warm 

source of infrared rays without a corresponding visible 

light source. Astronomers have looked for these 

telltale signatures but haven’t found any.

Many of these ‘technosignatures’ discussed by 

6(7,�UHVHDUFKHUV�UHODWH�RQO\�WR�DGYDQFHG�FLYLOLVDWLRQV��

far beyond our current level of technological ability 

�WXUQ�WR�SDJH����IRU�PRUH�RQ�WKLV���6RƅD�6KHLNK��DW�WKH�

6(7,�,QVWLWXWH��&DOLIRUQLD��DQG�KHU�FROOHDJXHV�DUH�

interested in a slightly different question: how far 

away would Earth be detectable as harbouring an 

intelligent species, using only the technology we 

have today? As the authors put it: “One could 

imagine a spaceship loaded with all of humanity’s 

best modern-day instruments, launched towards a 

mirror image of Earth – which present-day 

WHFKQRVLJQDWXUHV�ZRXOG�EH�GHWHFWDEOH�ƅUVW"Š

They look at a range of possible technosignatures: 

radio emissions; bright lasers shone into the sky; and 

Would aliens find Earth?
Researchers ask how far away an alien 
civilisation could be to detect our planet

changes to Earth’s atmospheric composition from 

agricultural and industrial activity. 

6WDUWLQJ�ZLWK�UDGLR�HPLVVLRQV��WKH�WHDP�FDOFXODWHG�

that if we beamed a signal with the intention of 

making contact, we’d be able to detect ourselves 

from around 12,000 lightyears away. Of course, as 

attempts such as the 1974 Arecibo message have 

only been sent in the last century, any signals won’t 

have had time to make it nearly that far yet. 

Meanwhile, inadvertent leaking of much weaker radio 

waves into outer space, from mobile phone towers or 

television broadcasts, would be detectable from four 

lightyears away – only as far as the nearest star to us.

Signs of industry 

Indicators of our industrial activity in the atmosphere 

could be detected from slightly further away. While 

nitrogen dioxide is produced by lightning and some 

biological processes on Earth, huge amounts of it are 

also released by human industrial activity: mainly 

vehicle engines and fossil-fuelled power stations. 

Atmospheric nitrogen dioxide peaked in 1980 at 

levels that ought to be detectable from 5.7 

lightyears away with the Habitable Worlds 

2EVHUYDWRU\��+:2���D�VSDFH�WHOHVFRSH�

due to launch in the 2040s. 

Light pollution is a big problem  

for astronomers in built-up areas,  

so might this urban technosignature 

be detectable? Many cities are lit by 

the yellowy light from high-pressure 

sodium lamps, and this is particularly 

VSHFWURVFRSLFDOO\�GLVWLQFWLYH��6KHLNKŝV�

team calculates that a telescope like 

WKH�+:2�FRXOG�GHWHFW�WKLV�DUWLƅFLDO�OLJKW�

from around 2,300 AU, where 1 AU is the 

(DUWKŚ6XQ�GLVWDQFH�Ś�DQ�DOLHQ�SUREH�ZRXOG�QHHG�WR�

EH�ZLWKLQ�WKH�LQQHU�HGJH�RI�RXU�6RODU�6\VWHPŝV�2RUW�

cloud to see our nighttime cities. 

6KHLNK�DQG�KHU�FROOHDJXHV�FRQFOXGH�WKDW�(DUWK� 

is most detectable through radio emissions. They 

stress that there are good reasons to not expect  

an extraterrestrial civilisation to have reached  

exactly the same technological level as us, but  

this work does help focus attention on what sort  

of technosignatures we might be able to detect  

on exoplanets. 

“Indicators of  

human industrial 

activity in the 

atmosphere, like 

nitrogen dioxide, could 

be detectable from  

5.7 lightyears away”

Aliens tuning in to radio  

signals would have the best 

chance of detecting our planet
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