
TAKE A GRAND TOUR OF THE OUTER PLANETS

PLAIN SAILING ON 

SATURN’S MOON TITAN

EARTH’S TOXIC TWIN: THE 

CHOKING CLOUDS OF VENUS  

ON TEST: BEGINNERS’ 

TELESCOPES UNDER £270

HOW TO BUILD A GREAT 

EYEPIECE COLLECTION

WHERE WE’LL FIND WATER  

IN THE SOLAR SYSTEM

The imprint of the Big Bang can still be detected today.  
What does this first light tell us about the cosmos?

See the spectacular meteor shower inMoon-free skies
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C
hristiaan Huygens, a Dutch astronomer, 

ƅUVW�K\SRWKHVLVHG�WKH�H[LVWHQFH�RI�9HQXVŝV�

DWPRVSKHUH�LQ������ZKHQ�KH�REVHUYHG�

WKH�SODQHW�WKURXJK�KLV�WHOHVFRSH��'HVSLWH�

YLHZLQJ�LWV�ZD[LQJ�DQG�ZDQLQJ�SKDVHV��KH�

FRXOG�QRW�VHH�DQ\�IHDWXUHV�RQ�LWV�VXUIDFH�DQG�JXHVVHG�

WKDW�D�WKLFN�DWPRVSKHUH�PXVW�EH�REVFXULQJ�KLV�YLHZ��

<HDUV�ODWHU�LQ�������5XVVLDQ�0LNKDLO�9�/RPRQRVRY�

GHWHFWHG�WKH�UHIUDFWLRQ�RI�VRODU�UD\V�ZKLOH�REVHUYLQJ�

WKH�WUDQVLW�RI�9HQXV�DFURVV�WKH�6XQ�Ś�DQG�WKXV�

GLVFRYHUHG�WKH�DWPRVSKHUH�RI�9HQXV��

,Q�������9HQXV�EHFDPH�WKH�ƅUVW�SODQHW�WR�EH�YLVLWHG�

E\�VSDFHFUDIW��ZKHQ�1$6$ŝV�0DULQHU���ƆHZ�ZLWKLQ�

������NP�RI�WKH�SODQHW��6LQFH�WKHQ��QHDUO\����

PLVVLRQV�KDYH�YLVLWHG�9HQXV�DQG�WKLV�PRQWK�PDUNV�

WKH���WK�DQQLYHUVDU\�RI�1$6$ŝV�3LRQHHU�9HQXV�

PLVVLRQ�DQG�WKH�6RYLHW�9HQHUD����DQG�����DOO�RI�ZKLFK�

FROOHFWHG�GDWD�DERXW�WKH�SODQHWŝV�KRVWLOH�DWPRVSKHUH�

9HQXV�LV�WKH�VHFRQG�SODQHW�IURP�WKH�6XQ�DQG�RXU�

QHDUHVW�SODQHWDU\�QHLJKERXU��,W�KDV�D�URFN\�ERG\�

VLPLODU�LQ�QDWXUH�WR�0HUFXU\��(DUWK�DQG�0DUV��1DPHG�

DIWHU�WKH�JRGGHVV�RI�ORYH�DQG�EHDXW\��DQG�GHVFULEHG�

DV�(DUWKŝV�WZLQ��9HQXV�LV�RQO\������NP�VPDOOHU�LQ�

GLDPHWHU�WKDQ�(DUWK�DQG�KDV�D�VLPLODU�PDVV���

'HVSLWH�EHLQJ�IXUWKHU�IURP�WKH�6XQ�WKDQ�0HUFXU\��

9HQXV�LV�WKH�KRWWHVW�SODQHW�LQ�WKH�6RODU�6\VWHP��

6XUIDFH�WHPSHUDWXUHV�UHDFK�D�VFRUFKLQJ�DYHUDJH�RI�

���p&��D�VWDUN�FRQWUDVW�WR�(DUWKŝV�DYHUDJH�RI���p&��

,WŝV�WKHRULVHG�WKDW�IRXU�ELOOLRQ�\HDUV�DJR��9HQXVŝV�

DWPRVSKHUH�ZDV�OLNH�(DUWKŝV��EXW�WRGD\�WKH�SODQHW�KDV�

D�GHQVH�DWPRVSKHUH�FRPSRVHG�RI����SHU�FHQW�FDUERQ�

GLR[LGH����SHU�FHQW�QLWURJHQ�DQG�WKH�UHPDLQLQJ�

SHUFHQWDJH�PDGH�XS�RI�WUDFH�HOHPHQWV��LQFOXGLQJ�

VXOSKXU�GLR[LGH��,WŝV�EHOLHYHG�WKDW�HDUO\�YROFDQLVP�

UHOHDVHG�FDUERQ�GLR[LGH�LQWR�WKH�DWPRVSKHUH�RQ�ERWK�

(DUWK�DQG�9HQXV��%XW�ZKLOH�RXU�SODQHWŝV�SODWH�

WHFWRQLFV�KHOSHG�WR�UHF\FOH�WKLV�EDFN�LQWR�WKH�URFN��

9HQXV�ZDV�XQDEOH�WR�GR�VR��7KH�FDUERQ�GLR[LGH�

VLPSO\�EXLOW�XS�LQ�WKH�DWPRVSKHUH�

7KLV�ORFNHG�WKH�SODQHW�LQWR�D�UXQDZD\�JUHHQKRXVH�

HIIHFW��ZKHUH�WKH�FDUERQ�GLR[LGH�LQ�WKH�DWPRVSKHUH�
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Venus’s hostile atmosphere
Katrin Raynor takes a look at a planet where the skies boil and the clouds rain acid

The fundamentals of astronomy for beginners

S  A beautiful, 

bright fixture of our 

skies at sunrise or 

sunset, Venus has a 

similar composition 

to Earth. But our 

‘twin’ is a toxic-

cloud-cloaked 

world ravaged 

by a runaway 

greenhouse effect, 

crushing pressures 

and lead-meltingly 

hot temperatures

S Venera 9 and 10 sent back the first-ever images of the surface on 22 and 25 

October 1975, transmitting for 53 and 65 minutes before contact was lost
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EORFNV�WKHUPDO�UDGLDWLRQ�IURP�H[LWLQJ�WKH�SODQHW��

UHVXOWLQJ�LQ�KLJK�WHPSHUDWXUHV��,I�VRPHRQH�

ZHUH�XQOXFN\�HQRXJK�WR�VWDQG�RQ�9HQXVŝV�

VXUIDFH��WKH\�ZRXOG�H[SHULHQFH�

D�SUHVVXUH�RYHU����WLPHV�(DUWKŝV�Ś�WKH�

HTXLYDOHQW�RI�EHLQJ�������PHWUHV�

EHORZ�WKH�RFHDQ��

Earth’s toxic twin
9HQXVŝV�DWPRVSKHUH�DOVR�PDNHV�LW�

WKH�WKLUG�EULJKWHVW�REMHFW�YLVLEOH�

ZLWK�WKH�QDNHG�H\H��'HQVH�FORXGV�

FRPSRVHG�RI�VXOSKXULF�DFLG�FRYHU�

WKH�SODQHW��SUHYHQWLQJ�VXQOLJKW�

SHQHWUDWLQJ�WKURXJK�WR�WKH�VXUIDFH��

7KHVH�FORXGV�UHƆHFW�XS�WR����SHU�FHQW�

RI�WKH�LQFRPLQJ�UD\V�IURP�WKH�6XQ��

FDXVLQJ�LW�WR�RXWVKLQH�PRVW�QLJKW�VN\�

REMHFWV��7KH�FORXGV�UDFH�DURXQG�WKH�SODQHW�LQ�

GD\V��EORZQ�E\�SRZHUIXO�DWPRVSKHULF�ZLQGV�RI�

DURXQG����NP�K��UHOHDVLQJ�GURSOHWV�RI�VXOSKXULF�DFLG�

WKDW�HYDSRUDWH�EHIRUH�UHDFKLQJ�WKH�SODQHWŝV�VXUIDFH��

7KH�LQIRUPDWLRQ�ZH�KDYH�DERXW�9HQXVŝV�

DWPRVSKHUH�WRGD\�LV�FUHGLWHG�WR�WKH�PDQ\�PLVVLRQV�

VHQW�WR�WKH�SODQHW��$IWHU�VHYHUDO�Ɔ\�E\V�WKURXJKRXW�

WKH�����V�DQG�����V�IROORZLQJ�0DULQHU����1$6$�

PRXQWHG�WKH�3LRQHHU�9HQXV�SURMHFW�WR�HQWHU�WKH�

SODQHWŝV�DWPRVSKHUH��,Q�'HFHPEHU�������3LRQHHU�

9HQXV�HQWHUHG�RUELW�DURXQG�WKH�SODQHW�EHIRUH�

GHSOR\LQJ�WKH�3LRQHHU�9HQXV�0XOWLSUREH��DOVR�NQRZQ�

DV�3LRQHHU�9HQXV�����FRQWDLQLQJ�IRXU�VPDOOHU�SUREHV��

LQWR�WKH�DWPRVSKHUH��7KH�RUELWHU�FRQWLQXHG�WR�

RSHUDWH�XQWLO�������&UXFLDO�GDWD�

UHFRUGHG�GXULQJ�WKLV�PLVVLRQ�

UHYHDOHG�WKH�DEVHQFH�RI�D�

PDJQHWLF�ƅHOG��H[WUHPHO\�KLJK�

ZLQG�VSHHGV�DQG�WKUHH�FORXG�

OD\HUV�DERYH�WKH�VXUIDFH�

$�IHZ�ZHHNV�ODWHU��WKH�

)UHQFKŚ6RYLHW�9HQHUD����DQG����

PLVVLRQV�DUULYHG��)URP������WR�

������WKH�6RYLHWV�VHQW����

VSDFHFUDIW�LQWR�WKH�SODQHWŝV�

DWPRVSKHUH��HLJKW�RI�ZKLFK�

Ś�LQFOXGLQJ�9HQHUD����DQG����

Ś�VXUYLYHG�WR�WUDQVPLW�IURP�WKH�

VXUIDFH��7KH�PDLQ�DLP�RI�WKHVH�PLVVLRQV�

ZDV�WR�WDNH�FRORXU�SKRWRV�RI�WKH�VXUIDFH�RI�

9HQXV��EXW�XQIRUWXQDWHO\�WKH�FDPHUD�OHQV�FDSV�

IDLOHG�WR�RSHQ�RQFH�RQ�WKH�VXUIDFH��6WLOO��FUXFLDO�

DWPRVSKHULF�GDWD�ZDV�FDSWXUHG��LQFOXGLQJ�HYLGHQFH�

RI�WKXQGHU�DQG�OLJKWQLQJ��DQG�ORZ�OHYHOV�RI�FDUERQ�

PRQR[LGH�DW�ORZ�DOWLWXGHV��

,Q�UHFHQW�GHFDGHV��PRVW�VSDFHFUDIW�KDYH�RQO\�

VQDSSHG�D�TXLFN�YLHZ�RI�9HQXV�DV�WKH\�VSHG�E\�RQ�

WKHLU�ZD\�HOVHZKHUH��WKRXJK�D�KDQGIXO�Ś�LQFOXGLQJ�

1$6$ŝV�0DJHOODQ�DQG�(6$ŝV�9HQXV�([SUHVV�Ś�VWD\HG�

IRU�D�ORQJHU�ORRN���

,QWHUHVW�LV�EHJLQQLQJ�WR�JURZ�DJDLQ��DQG�QRZ�WKUHH�

QHZ�PLVVLRQV�DUH�FXUUHQWO\�EHLQJ�SODQQHG��D�SRWHQWLDO�

UHQDLVVDQFH�IRU�WKLV�PRVW�KRVWLOH�RI�ZRUOGV��

Signs of life over Venus?
Though the atmosphere looks unsurvivable, there could be microbes living in the clouds
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Katrin Raynor is an 

astronomy writer 

and a fellow of the 

Royal Astronomical 

Society 

Three years ago, Venus hit the 

headlines when the presence of 

phosphine gas, a possible life signature, 

was discovered in the planet’s 

atmosphere. Phosphine, comprising 

hydrogen and phosphorus, can be found 

on Earth as the product of natural 

processes such as volcanic activity, but 

is also created by anaerobic bacteria 

living in marshlands and bogs. Could 

9HQXVŝV�DWPRVSKHUH��ƅOOHG�ZLWK�ERLOLQJ�

clouds of sulphuric acid, be home to a 

similar, yet alien, microbe?

 Using the James Clerk Maxwell 

Telescope (JCMT) in Hawaii in 2017,  

a team of astronomers led by Professor 

Jane Greaves of Cardiff University 

discovered a tantalising hint of the gas 

LQ�WKH�VNLHV�RYHU�9HQXV��&RQƅUPDWLRQ�

was later obtained from observations 

by the Atacama Large Millimeter Array 

observatory in Chile in 2019. 

Controversy soon surrounded the 

announcement though, with scientists 

disputing whether the gas had been 

discovered at all. Groups of scientists 

posted statements questioning the 

data, suggesting an absorption line of 

sulphur dioxide had been mistaken for 

the presence of phosphine and the data 

ZDV�ƆDZHG�DQG�DQDO\VHG�LQFRUUHFWO\�

Then, earlier this year, further 

observations from the JCMT and data 

from the Stratospheric Observatory 

for Infrared Astronomy (SOFIA), along 

with different methods of analysis, 

again showed signs of phosphine in 

the planet’s upper clouds, backing the 

initial discovery.

The possibility that phosphine, 

a signature for life, could be  

in Venus’s atmosphere has  

been highly contentious

W A view of the northern hemisphere from 

radar data from NASA’s Magellan, 1996
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