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DART'S SUCCESSFUL 

ASTEROID IMPACT

STARLINK SATELLITES & 

ASTRONOMY: A NEW SURVEY

ON TEST: THIS TRIPLE 

LENS IMAGING SCOPE 

ON BOARD THE SOFIA TELESCOPE'S FINAL FLIGHT

DEEP-SKY IMAGING MINUS 
THE EQUATORIAL MOUNT

NEW OBSERVATORY  
IS SET TO EXPOSE  
DARK MATTER

See Uranus's green

hue & many moons

this month

ICE GIANT

AT OPPOSITION

Tour 8 striking lunar features that  
reveal its long and dramatic past 

HOW

WAS MADE
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ne of the foremost pioneers in the 

search for extraterrestrial life (SETI), 

Frank Drake, died on 2 September 

2022 at the age of 92.

Born on 28 May 1930 in Chicago, 

'UDNH�ƅUVW�EHJDQ�ZRQGHULQJ�DERXW�

H[WUDWHUUHVWULDO�FLYLOLVDWLRQV�DW�WKH�DJH�RI�HLJKW��ZKHQ�

KLV�IDWKHU�WROG�KLP�RI�WKH�H[LVWHQFH�RI�ZRUOGV�EH\RQG�

Earth. At 17, he enrolled at Cornell University on a 

Navy scholarship, initially intending to be an airplane 

GHVLJQHU��EXW�KH�FKDQJHG�KLV�SODQV�ZKHQ�KH�ƅUVW�

JOLPSVHG�WKH�PRRQV�RI�-XSLWHU�GXULQJ�DQ�DVWURQRP\�

OHVVRQ��7KLV�UHQHZHG�KLV�FXULRVLW\�DERXW�ZKHWKHU�DOLHQ�

OLIH�H[LVWHG�DQG��FUXFLDOO\��KRZ�LW�FRXOG�EH�GLVFRYHUHG�

Drake began his PhD at Harvard University in 

������VWXG\LQJ�VWDU�IRUPDWLRQ�DQG�LQYHVWLJDWLQJ�

WKH�SODQHWV�RI�WKH�6RODU�6\VWHP�E\�ERXQFLQJ�UDGLR�

ZDYHV�RII�WKHP��,W�ZDV�KHUH�KH�ƅUVW�WKHRULVHG�WKDW�

extraterrestrial life may also be emitting radio signals 

WKDW�FRXOG�EH�GHWHFWDEOH�

After serving in the Navy from 1955 to 1958, Drake 

took a position at the National Radio Astronomy 

Drake’s work transformed the hunt for alien civilisations  
from a fringe interest into a legitimate field of scientific inquiry

Observatory at Green Bank, West Virginia, in April 

������+H�XVHG�WKH����PHWUH�UDGLR�WHOHVFRSH�WR�SLHUFH�

WKURXJK�WKH�FRVPLF�GXVW�DQG�PDS�WKH�FHQWUH�RI�WKH�

0LON\�:D\�IRU�WKH�ƅUVW�WLPH��+H�DOVR�GLVFRYHUHG�WKH�

UDGLDWLRQ�EHOWV�DURXQG�-XSLWHU�DQG�PHDVXUHG�WKH�

VFRUFKLQJ�WHPSHUDWXUH�RI�9HQXVŝV�VXUIDFH�

< As a staff 

astronomer at 

Green Bank’s Tatel 

Telescope, Drake 

embarked on a 

search for radio 

signals coming 

from the heart of 

our Galaxy

Frank Drake with the famous 

equation that put the search for alien  

OLIH�RQ�D�ƅUP�VFLHQWLƅF�IRRWLQJ
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%XW�WKH�WHOHVFRSH�DW�*UHHQ�%DQN�ZDV�

DOVR�SRZHUIXO�HQRXJK�WR�GHWHFW�UDGLR�

signals (extraterrestrial or not) from  

XS�WR����OLJKW\HDUV�DZD\�Ś�D�

YROXPH�HQFRPSDVVLQJ�DURXQG����

VWDUV��2Q���$SULO�������'UDNH�DQG�

VHYHUDO�FROOHDJXHV�HPEDUNHG�

on Project Ozma, searching 

IRU�VLJQV�RI�OLIH�DURXQG�WZR�

VSHFLƅF�6XQ�OLNH�VWDUV��

They did so in secret, 

VFDUHG�RI�SXEOLF�ULGLFXOH��

DQG�DIWHU�WZR�PRQWKV�

IRXQG�QRWKLQJ��'HVSLWH�

WKLV��'UDNH�SXEOLVKHG�

WKH�VWXG\��,W�ZRXOG�WXUQ�

RXW�WR�EH�D�FDUHHU�PDNLQJ�

decision. Firstly, it inspired 

astronomer Carl Sagan to reach 

RXW�WR�KLP��DQG�VHFRQGO\��KLV�ZRUN�OHG�WR�

KLP�EHLQJ�DVNHG�WR�RUJDQLVH�WKH�ƅUVW�HYHU�FRQIHUHQFH�

on the search for life on other planets by the National 

$FDGHP\�RI�6FLHQFHV�LQ�������

A design for life
:LWK�D�OLVW�RI�GLVWLQJXLVKHG�VFLHQWLVWV�IURP�DFURVV�

GLVFLSOLQHV�GXH�WR�DWWHQG��'UDNH�ƅUVW�KDG�WR�RUJDQLVH�

the agenda of the conference. On a blackboard in 

WKH�EDVHPHQW��KH�ZURWH�DOO�WKH�IDFWRUV�WKDW�ZRXOG�

QHHG�WR�EH�GLVFXVVHG�WR�GHWHUPLQH�KRZ�FRPPRQ�OLIH�

ZDV�LQ�WKH�8QLYHUVH��(DFK�RI�WKHVH��KH�UHDOLVHG��FRXOG�

EH�H[SUHVVHG�DV�D�QXPEHU�DQG�PXOWLSOLHG�WRJHWKHU�WR�

HVWLPDWH�WKH�QXPEHU�RI�FLYLOLVDWLRQV�LQ�WKH�8QLYHUVH�

WKDW�KXPDQLW\�FRXOG�GHWHFW��7KLV�

ZDV�WR�EHFRPH�WKH�QRZ�IDPRXV�

'UDNH�HTXDWLRQ�

)URP������WR�������'UDNH�OLYHG�

LQ�3XHUWR�5LFR��DV�GLUHFWRU�RI�

&RUQHOOŝV�����PHWUH�ZLGH�UDGLR�

ZDV�QRW�MXVW�OLVWHQLQJ�IRU�DOLHQ�VLJQDOV��

EXW�UHDFKLQJ�RXW�WR�GLVWDQW�FLYLOLVDWLRQV��

+H�ZRUNHG�ZLWK�6DJDQ�WR�SURGXFH�ERWK�

RXU�ORFDWLRQ�LQ�WKH�FRVPRV��7KHVH�ZHUH�DWWDFKHG�WR�

WKH�3LRQHHU�DQG�9R\DJHU�SUREHV��MXVW�LQ�FDVH�DQ�DOLHQ�

OLIHIRUP�VKRXOG�VWXPEOH�DFURVV�WKHP�RXW�EH\RQG�WKH�

6RODU�6\VWHP��,Q�������KH�DJDLQ�SDLUHG�ZLWK�6DJDQ�

to transform this same information into a radio 

VLJQDO�WKDW�FRXOG�EH�GHFRGHG�E\�DQRWKHU�LQWHOOLJHQW�

UDFH��2Q����1RYHPEHU�WKH\�XVHG�$UHFLERŝV�SRZHUIXO�

WUDQVPLWWHU�WR�EURDGFDVW�LW�WRZDUGV�JOREXODU�FOXVWHU�

0����ZKHUH�LW�ZLOO�DUULYH�LQ��������\HDUVŝ�WLPH�

He served as director of the Carl Sagan Centre at 

WKH�6(7,�,QVWLWXWH�IURP������WR�������EXW�FRQWLQXHG�

WR�VXSSRUW�PDQ\�ORQJ�WHUP�6(7,�SURMHFWV�DIWHU�

his retirement. His dedication helped make SETI 

D�OHJLWLPDWH�VFLHQWLƅF�GLVFLSOLQH�DQG�LQVSLUHG�WKH�

JHQHUDWLRQV�DIWHU�KLP�WR�FRQWLQXH�WKH�VHDUFK�

The Drake equation
Drake’s eponymous 1961 equation is a formula for assessing the likelihood 

of advanced civilisations in the Milky Way, and has shaped SETI ever since

Number of detectable 

extraterrestrial 

civilisations in the 

Milky Way

Rate at which stars in the Milky Way are 

born Current estimates put this at between 
ƅYH�DQG����VWDUV�SHU�\HDU��

Fraction of stars with planets  

A complete unknown when the 
equation was written; exoplanet 
UHVHDUFK�LQ�WKH�ODVW����\HDUV�VXJJHVWV�

PRVW�VWDUV�KDYH�SODQHWDU\�V\VWHPV�

Number of habitable planets per system 

Ŝ+DELWDEOHŝ�LV�XVXDOO\�GHƅQHG�DV�D�SODQHW�

ZKHUH�WKH�WHPSHUDWXUH�LV�ULJKW�IRU�OLTXLG�

RFHDQV�WR�IRUP��EXW�LQ�UHDOLW\�KXQGUHGV�RI�

IDFWRUV�DIIHFW�VXLWDELOLW\�IRU�OLIH�

Fraction of planets on which 

life appears 6RPH�ELRORJLVWV�

VD\�WKDW�LI�FRQGLWLRQV�DUH�ULJKW�

OLIH�ZLOO�HPHUJH��EXW�WKLV�LV�

KLJKO\�FRQWHVWHG�

Fraction of those planets 

that develop intelligent life 

$QRWKHU�FRQWURYHUVLDO�YDOXH��

7KH�ELOOLRQV�RI�VSHFLHV�RQ�

(DUWK�VKRZ�OLIH�GRHV�EHFRPH�

PRUH�FRPSOH[�RYHU�WLPH��

VXJJHVWLQJ�LQWHOOLJHQFH� 
FRXOG�EH�LQHYLWDEOH�

Fraction sending signals 

into space This is almost 
LPSRVVLEOH�WR�SUHGLFW��:RXOG�D�

GLVWDQW�FLYLOLVDWLRQ�HYHQ�ZDQW�

WR�UHDFK�RXW�WR�LWV�QHLJKERXUV"

Length of time such 

civilisations send 

detectable signals  

,Q�FRVPLF�WLPHVFDOHV��

FRXOG�WKH�VLJQDOV�VWLOO�

EH�WUDQVPLWWLQJ"�,Q�RXU�

ELOOLRQ�\HDU�KLVWRU\��ZH�

KDYH�RQO\�EHHQ�VHQGLQJ�

UDGLR�VLJQDOV�IRU�����\HDUV��

Þ The message to 

the globular cluster  

M13, transmitted 

from the Arecibo 

Radio Telescope 

in 1974

< Drake helped devise the Voyager 

Golden Records, a ‘message in a 

bottle’ to aliens about life on Earth
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