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PS Our next issue goes on sale on Thursday 18 February.

The New Year may not have started the way we’d have wanted, but 

there is a spark of solace: the promise of long, dark nights ahead under 

the cosmos, observing the silent celestial sphere. For me, stargazing 

provides a lift from the labours of day-to-day life, and a reminder that 

the natural world – in its grandest of forms – keeps on going. 

There is lots to look forward to in the night sky in 2021, and on  

page 28 Jamie Carter guides us through the top stargazing events to 

look out for over the next 12 months. Expect stunning conjunctions, the 

return of familiar favourites and eclipses both lunar and solar ahead!

The science of astronomy continues too, and in February we see the 

arrival of three new missions at Mars. On page 62 Stuart Atkinson looks 

at the view these missions will have of the Red Planet’s night sky (with 

the help of images from previous Mars visits) and considers whether it’s 

one that human eyes will witness in the future.

However, the path of space exploration often doesn’t run smoothly, 

and scientists and engineers have to overcome unexpected challenges. 

On page 68, Ezzy Pearson takes a look at some of the occasions when 

the mission trajectories of rovers and space probes were sent off course 

by factors as peculiar as a lack of refreshments and the game of cricket.

Lastly, the Astronomy Photographer of the Year 2021 competition is 

RSHQ�IRU�HQWULHV��<RXŝOO�ƅQG�GHWDLOV�RQ�page 40, and inspiration for one 

of the competition’s newest categories, the Annie Maunder Prize for 

Image Innovation, on page 34 courtesy of Will Gater, who speaks to 

the professionals creating the imagery for the biggest space stories.

Enjoy the issue!

Chris Bramley, Editor
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New to astronomy?
To get started, check out our guides and glossary at  

www.skyatnightmagazine.com/astronomy-for-beginners

34

62

This month’s contributors
Jamie Carter

Astronomy journalist 

“2021 will 

bring Venus 

as an 

‘Evening Star’ 

and a perfectly timed 

Perseid meteor shower, 

but it’s the partial solar 

eclipse on 10 June that 

most excites me!” 

Jamie looks at  

2021’s stargazing 

highlights, page 28

86

76

68

Shaoni Bhattacharya

Science journalist

“Hearing 

about 

Jupiter’s 

‘glow-in-the-

GDUNŝ�PRRQ�ƅUHG�P\�

imagination and made 

me wonder if one day 

humans really could  

ƅQG�D�KRPH�LQ�(XURSDŝV�

interior”. Shaoni meets 

NASA’s Dr Murthy 

Gudipati, page 98

Mary McIntyre

Outreach astronomer

“It was a 

challenge 

designing a 

stylish yet 

educational model of a 

comet using household 

items. I hope you love 

the result as much as  

I do.” Mary shows  

you how to make an 

educational model  

of a comet, page 74

Extra content  
ONLINE
Visit www.skyatnightmagazine.

com/bonus-content/7CXVMDT/ 

to access this month’s selection  

of exclusive Bonus Content

The Virtual Planetarium

The Sky at Night:

State of Astronomy

Chris and Maggie join an 

illustrious group of the 

UK’s best astronomers to 

pick their top moments 

from the past decade.

Pete Lawrence and Paul Abel guide us through  

the best sights to see in the night sky this month.

FEBRUARY

HIGHLIGHTS
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Interview with 

a spaceflight 

professional

Aerospace expert 

and suborbital 

scientist Kellie 

Gerardi discusses

the secrets of the 

commercial space 

industry, how we can 

democratise access 

to space, and getting 

human feet on the 

Moon and Mars.

Access planet observing 

forms, binocular and 

deep-sky tours and our 

guide to Southern 

Hemisphere stargazing.

Download observing 

guides and charts
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Nicknamed the Molten Ring, the ‘curved’ galaxy in this Hubble 

Space Telescope image is GAL-CLUS-022058s, located in the 

southern constellation of Fornax, the Furnace.

The largest and one of the most complete examples of an 

‘Einstein ring’ ever discovered, it beautifully illustrates the 

phenomenon of gravitational lensing predicted by Einstein in  

his general theory of relativity. 

The arcing effect of lensing is produced when the gravity of 

a massive galaxy cluster distorts the light from more distant 

galaxies behind it. The key factor here is us: the effect only arises 

because, to our line of sight (or more accurately, the Hubble 

Space Telescope’s), the two objects are in the same line of sight. 

*UDYLWDWLRQDO�OHQVLQJ�FDQ�SURGXFH�GLVWRUWHG��PDJQLƅHG�DQG�HYHQ�

multiple images of the background object, and is an indispensable 

tool for detecting the mass of unseen planets and stars.

HUBBLE SPACE TELESCOPE, 14 DECEMBER 2020

Hubble reveals the largest  
nearly complete Einstein ring

6 BBC Sky at Night Magazine February 2021 

MORE ONLINE
A gallery of these and more  

stunning space images
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Y The Inbetweener

GEMINI NORTH,  

24 NOVEMBER 2020

This nebula, CK Vulpeculae, 

keeps astronomers guessing.  

A bright new star seen in 1670,  

LW�ZDV�ƅUVW�WKRXJKW�WR�EH�WKH�

collision of two main-sequence 

stars, and more recently an 

encounter between a white and 

brown dwarf. Now evidence 

shows the nebula is expanding 

ƅYH�WLPHV�IDVWHU�WKDQ�SUHYLRXVO\�

thought, putting it in an 

enigmatic class of novae  

known as Intermediate 

Luminosity Transient Objects.

V Sun worshipper

SOLAR AND HELIOSPHERIC 

OBSERVATORY (SOHO),  

2 DECEMBER 2020

This montage marks 25 years of  

the ESA and NASA Solar and 

Heliospheric Observatory 

(SOHO). Originally slated for a 

two-year mission, since its 

launch in 1995 the spacecraft’s 

Extreme Ultraviolet Imaging 

Telescope has observed two 

11-year solar cycles and 

discovered over 4,000 comets.
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U Taking  

centaur stage

GEMINI NORTH,  

9 DECEMBER 2020

Occupying an unstable orbit 

between Jupiter and Neptune, 

this object is a ‘centaur’ on its 

way to a new life. The icy 

cousins of comets and asteroids, 

centaurs can either shoot out  

of the Solar System altogether 

or, like P/2019 LD2 (ATLAS) here, 

become a Jupiter Family Comet. 

Its tail growing as it nears the 

Sun, the small Solar System 

body is likely to fall into orbit 

around Jupiter within 40 years. 

On reflection Z

CERRO TOLOLO INTER-

AMERICAN OBSERVATORY,  

25 NOVEMBER 2020

Hot stars light up dusty clouds 

in blue pulses, as they shine like 

bright hearts nestled in glowing 

red clouds of warm hydrogen 

gas. This is the region around 

UHƆHFWLRQ�QHEXOD�1*&�������

captured by the SMARTS 0.9m 

telescope at Chile’s Cerro Tololo 

Inter-American Observatory.
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BULLETIN
The latest astronomy and space news, written by Ezzy Pearson

by Chris Lintott
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Not one, but two samples of pristine space rock 

made their way back to Earth in December 2020 

– one from an asteroid, another from the Moon. It’s 

WKH�ƅUVW�WLPH�VXFK�D�PLVVLRQ�KDV�EHHQ�D�VXFFHVV�LQ�

almost 15 years.

7KH�ƅUVW�WR�DUULYH�EDFN�ZDV�+D\DEXVD����D�

Japanese spacecraft that returned from asteroid 

Ryugu on 5 December, after a year-long journey back 

to Earth. The spacecraft crashed landed in the 

Woomera Prohibited Area near Adelaide in Australia. 

The Japanese space agency, JAXA, quickly located 

the return capsule by its radio signal and transferred 

it to the Extraterrestrial Sample Curation Center in 

-DSDQ��+HUH�WKH�WHDP�ZHUH�DEOH�WR�RSHQ�XS�WKH�

sample canister without risk of terrestrial 

FRQWDPLQDWLRQ�DQG�FRXOG�FROOHFW�DQ\�YRODWLOH�JDVHV�

that had boiled off upon reaching Earth. The 

Any robotic mission 

that explores the 

Solar System is  

D�PDUYHO�RI�

miniaturisation,  

but there are limits 

to what can be 

DFKLHYHG��%\�

returning a sample 

to Earth, a full 

DUVHQDO�RI�VFLHQWLƅF�

techniques can  

be deployed.

The return of 

+D\DEXVD���PHDQV�

Ryugu joins an 

H[FOXVLYH�FOXE� 

– apart from the 

0RRQ��ZH�RQO\�KDYH�

a few micrograms 

of asteroid Itokawa, 

from the troubled 

ƅUVW�+D\DEXVD��DQG�

a little of Comet 

Wild, gathered by 

NASA’s Stardust.

Chang’e 5’s lunar 

haul is still only the 

10th sample to 

PDNH�LW�EDFN��(YHQ�

a pinch of dust 

from its payload 

can transport us  

WR�WKH�YROFDQRHV� 

of the Oceanus 

Procellarum. 

Scientists will be 

eagerly awaiting 

WKHLU�DUULYDO�

Chris Lintott 

co-presents  

The Sky at Night

Two Asian nations succeed in sample return missions for the first time

VSDFHFUDIW�KDV�UHFRYHUHG����J�RI�PDWHULDO�Ś�WKH�

ƅUVW�WLPH�VXFK�D�VXEVWDQWLDO�DPRXQW�RI�VSDFH�URFN�

has been returned from an asteroid.

A few weeks later, another sample return – the 

Chinese Chang’e 5 mission – returned from the 

surface of the Moon, landing in the Ulanqab region 

of Inner Mongolia. The mission had spanned less 

WKDQ�D�PRQWK��KDYLQJ�OHIW�RQ����1RYHPEHU��DQG�

UHWXUQLQJ�RQ����'HFHPEHU��%XW�LQ�WKDW�EULHI�WLPH�

the spacecraft managed to land on the Moon, 

scoop up 1.7kg of lunar material, relaunch and 

return to Earth. 

7KLV�LV�WKH�ƅUVW�WLPH�HLWKHU�RI�WKH�QDWLRQV�KDV�

successfully accomplished a sample return 

mission, marking out both as powerhouses in  

WKH�ƅHOG�RI�SODQHWDU\�H[SORUDWLRQ�

www.hayabusa2.jaxa.jp/en

Comment

It’s raining space rocks

Þ While Japan’s Hayabusa 2 (top) mission returned from asteroid Ryugu with a 5.4g rock sample, China’s 

Chang’e 5 mission to the Moon (below) has brought back 1.7g of lunar material 

February 2021 BBC Sky at Night Magazine 11
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It continues to be a dark and stormy 

time on Neptune, as a 7,400km-wide 

storm has saved itself from destruction,  

it was recently revealed. And it may  

have created a smaller companion in  

the process.

The Hubble Space Telescope has  

been watching the dark spot created  

by the storm move south towards the 

planet’s equator since it was discovered  

in 2018. Such storms are thought to  

be kept stable at mid-latitudes by the  

Coriolis force, which is created by the 

planet’s spin. As this force is weaker  

at the equator, storms tend to blow 

themselves out when they drift into  

the region, so the observing team  

were expecting to watch the dark  

patch disappear. 

Instead, in August 2020 the team 

noticed the storm had taken an abrupt 

turn northwards, sparing itself this 

untimely demise. No one has seen this 

kind of storm behaviour in the outer 

planets before.

“It was really exciting to see this one act 

like it’s supposed to act, and then all of  

a sudden it just stops and swings back,” 

said Michael H Wong from the University 

of California at Berkeley, who took part in 

the study. “That was surprising.”

Even more surprisingly, Wong and his 

fellow astronomers also noticed that a 

second, smaller transient dark spot had 

appeared near the storm’s equator-facing 

side, which they nicknamed ‘Dark Spot Jr’. 

ş:KHQ�,�ƅUVW�VDZ�WKH�VPDOO�VSRW�� 

I thought the bigger one was being 

Neptune’s storm dodges its demise

disrupted,” said Wong. “I didn’t think 

another vortex was forming because the 

small one is farther towards the equator, 

so it’s within this unstable region. But we 

can’t prove the two are related; it remains 

a complete mystery.”

Although Hubble has seen many storms 

in the atmosphere of Neptune in the last 

30 years, this one has been the most 

closely studied, as it’s been watched as 

part of the Outer Planet Atmospheres 

Legacy (OPAL) programme. This initiative 

takes regular images of the four outer 

planets with Hubble, creating an archive 

of images tracking the planets through 

the years. Astronomers can then use this 

archive to see how the planetary 

atmospheres change over time.  

https://archive.stsci.edu/prepds/opal 

A change of direction stopped the storm from straying to the planet’s calm equator

BULLETIN

Þ Neptune’s stormy dark spot has a smaller companion nicknamed Dark Spot Jr, but it remains a mystery whether the two are related 

Main dark spot

Transient dark spot
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Star database released

The positions of almost  

2 billion stars have been 

made publicly available 

following the third release of 

data from the European 

Space Agency’s Gaia 

satellite. As well as many 

distant stars, the new batch 

of information contains 

precise measurements of 

300,000 stellar objects within 

326 lightyears of the Sun. 

Starless planets

Two gas giant exoplanets, 

around 8 and 15 times the 

mass of Jupiter, appear to 

have formed in orbit around 

each other without a central 

star. The pair’s large size  

and separation (around  

200 times the Earth-Sun 

distance) suggest that they 

formed directly from 

interstellar gas, just like  

stars would.

Lightweight galaxies

Hubble has discovered  

two galaxies that appear to 

be completely devoid  

of dark matter. As dark  

matter has always been 

considered a key ingredient 

in pulling young galaxies 

together, astronomers are  

at a loss to explain how  

the pair came to be.

Current solar cycle could be strongest yet

It’s almost time to begin invading the Red 

Planet, as spacecraft from three different 

nations complete their journeys this month.

The largest of these is NASA’s Perseverance 

rover, due to land on the surface of Mars on  

18 February. Once down, the rover will roam  

the Martian landscape, collecting caches of 

rocks that a future mission will pick up and 

return to Earth.

Meanwhile, two other nations are making 

WKHLU�ƅUVW�WULSV�WR�WKH�SODQHW��&KLQD�LV�VHQGLQJ�LWV�

Tianwen-1 mission; the spacecraft will stay in 

orbit for a few months to look at the planet 

from above, before it puts down a small rover.

Finally, the United Arab Emirates (UAE) is 

KRSLQJ�WR�FHOHEUDWH�WKH�DUULYDO�RI�LWV�ƅUVW�HYHU�

planetary spacecraft, Hope. The orbiting 

spacecraft will arrive on 9 February with the 

goal of investigating the Martian atmosphere.

https://mars.nasa.gov 

Three Martian missions make their start this month

NEWS IN

BRIEF

Robotic armada arrives at Mars

Þ An artist’s impression of NASA’s Perseverance rover plunging through the Martian atmosphere

Solar Cycle 25, which began  

in December 2019, could be 

the most active on record, 

if a new study is to be 

believed. The new 

prediction from the 

National Centre  

for Atmospheric 

Research (NCAR) is 

directly opposed to 

previous projections 

made by a panel of 

solar astronomers, who 

forecast it would be one 

of the weakest.

The Sun has an 11-year cycle 

of increasing and decreasing 

sunspot activity, driven by  

WKH�6XQŝV�PDJQHWLF�ƅHOG��

“Scientists have struggled  

to predict both the length  

and the strength of sunspot 

cycles because we lack a 

NCAR’s deputy director, who 

led the study.

McIntosh’s team made 

the forecast by looking 

for ‘terminator 

events’, when bright 

spots from both 

poles meet at the 

equator. They found 

the shorter the gap 

on one cycle, the 

stronger the next 

was; Solar Cycle 24 

was relatively short, 

lasting 10 years.

“If our forecast proves 

correct, we will have evidence 

that our framework for 

understanding the  

Sun’s internal magnetic 

machine is on the right path,” 

says McIntosh. 

www.ucar.edu

fundamental understanding of 

the mechanism that drives the 

cycle,” says Scott McIntosh, 
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Þ ‘Terminator events’ on the 

Sun may hold clues about the 

lengths of solar cycles
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SLS timeline 

tightens

7KH�ƅUVW�ƆLJKW�

RI�1$6$ŝV�

Space Launch 

6\VWHP��6/6��

FRXOG�EH�LQ�

MHRSDUG\�DIWHU� 

D�ODWH������

UHKHDUVDO� 

RI�LWV�ODXQFK�

SURFHGXUH� 

XS�WR����VHFRQGV�EHIRUH�

OLIWRII�ZDV�KHOG�EDFN�E\�

DOPRVW�WZR�ZHHNV��7KH�WHVW�

ZDV�HYHQWXDOO\�VXFFHVVIXO��

PHDQLQJ�LW�FDQ�VWLOO�PDNH� 

LWV�1RYHPEHU������ODXQFK�

GDWH��EXW�WKHUH�LV�QRZ�OLWWOH�

PDUJLQ�LQ�WKH�VFKHGXOH�

Past asteroids  

were larger

$VWURQRPHUV�VWXG\LQJ�D�

PHWHRULWH�WKDW�IHOO�WR�(DUWK�

LQ������EHOLHYH�LW�RULJLQDWHG�

DV�SDUW�RI�DQ�DVWHURLG�WKH�

VL]H�RI�&HUHV�Ś�WKH�ODUJHVW�

DVWHURLG�LQ�WKH�EHOW�EHWZHHQ�

0DUV�DQG�-XSLWHU��7KH�ƅQG�

VXJJHVWV�WKHUH�ZHUH�RQFH�

RWKHU�ODUJH�DVWHURLGV�LQ�WKH�

HDUO\�6RODU�6\VWHP��EXW� 

WKH\�KDYH�EHHQ�EODVWHG�

DSDUW�E\�FROOLVLRQV�ZLWK� 

RWKHU�VSDFH�URFNV�

Life ingredient found  

in mulitple meteorites

&KHPLVWV�KDYH�GLVFRYHUHG�

WKH�SUHVHQFH�RI�D�NH\�

SUH�ELRWLF�LQJUHGLHQW�FDOOHG�

KH[DPHWK\OHQHWHWUDPLQH�� 

LQ�WKUHH�GLIIHUHQW�PHWHRULWHV��

7KH�GLVFRYHU\�VXSSRUWV� 

WKH�WKHRU\�WKDW�VXFK�

FKHPLFDOV�ZHUH�FUHDWHG�LQ�

VSDFH�GXULQJ�WKH�6RODU�

6\VWHPŝV�IRUPDWLRQ��DQG�

ZHUH�WKHQ�EURXJKW�WR� 

(DUWK�E\�DVWHURLGV�

Strong flares might not sterilise planets
Planets around KLJKO\�DFWLYH�VWDUV�ZKLFK�DUH�

WKURZLQJ�RII�VRODU�ƆDUHV�PLJKW�VWLOO�KDYH�D�

FKDQFH�DW�IRUPLQJ�OLIH��D�VWXG\�KDV�IRXQG�

,W�KDG�EHHQ�WKRXJKW�WKDW�VXFK�VWDUV�ZRXOG�

HIIHFWLYHO\�VWHULOLVH�DQ\�SODQHW�ZLWKLQ�WKHLU�

KDELWDEOH�]RQH�Ś�WKH�RUELWDO�UHJLRQ�DURXQG�D�

VWDU�ZKHUH�OLTXLG�ZDWHU�FDQ�IRUP�RQ�D�SODQHWŝV�

VXUIDFH�Ś�E\�ERPEDUGLQJ�WKHP�ZLWK�UDGLDWLRQ�RU�

EODVWLQJ�DZD\�WKHLU�SURWHFWLYH�R]RQH�OD\HU�

+RZHYHU��D�QHZ�VWXG\�ZKLFK�ORRNHG�LQWR�WKH�

HIIHFW�RI�WKH�ƆDUHV�IRXQG�WKH\�GLGQŝW�GHVWUR\� 

WKH�DWPRVSKHUH��EXW�GURYH�LW�WR�ƅQG�D�GLIIHUHQW�

HTXLOLEULXP�WKDW�PLJKW�VWLOO�VXSSRUW�OLIH�

ş:HŝYH�IRXQG�WKDW�VRODU�ƆDUHV�PLJKW�QRW�

SUHFOXGH�WKH�H[LVWHQFH�RI�OLIH��,Q�VRPH�FDVHV��

ƆDULQJ�GRHVQŝW�HURGH�DOO�WKH�DWPRVSKHULF�R]RQH��

6XUIDFH�OLIH�PLJKW�VWLOO�KDYH�D�ƅJKWLQJ�FKDQFH�Š�

VD\V�'DQLHO�+RUWRQ�IURP�1RUWKZHVWHUQ�

8QLYHUVLW\��1:8���

,I�OLIH�ZDV�DEOH�WR�HYROYH�RQ�WKHVH�ZRUOGV��LW�

ZRXOG�DFWXDOO\�EH�HDVLHU�WR�GHWHFW�DV�WKH�ƆDUHV�

LQFUHDVH�WKH�DEXQGDQFH�RI�OLIH�LQGLFDWLQJ�JDVHV�

VXFK�DV�QLWURJHQ�GLR[LGH�

The celestial visitor was identified by a citizen scientist

An amateur DVWURQRPHU��

:RUDFKDWH�%RRQSORG�IURP�

7KDLODQG��GLVFRYHUHG�D�FRPHW�

PDNLQJ�LWV�FORVHVW�DSSURDFK�WR�

WKH�6XQ�RQ����'HFHPEHU�Ś�MXVW�

RQH�GD\�EHIRUH�D�WRWDO�HFOLSVH��

+H�GLVFRYHUHG�WKH�LF\�ERG\�DV�

SDUW�RI�D�1$6$�IXQGHG�FLWL]HQ�

VFLHQFH�LQLWLDWLYH��WKH�6XQJUD]HU�

3URMHFW��ZKLFK�DVNV�VSDFH�

WRZDUGV�WKH�6XQ�DURXQG� 

��������NP�K�Ś�ZKLFK� 

ERWK�62+2�DQG�VHYHUDO�

DVWURSKRWRJUDSKHUV�GLG��7KH�

FRPHW�GLGQŝW�VXUYLYH�LWV�EUXVK�

ZLWK�WKH�6XQ�KRZHYHU��DV�LW�

GLVLQWHJUDWHG�LQWR�GXVW�MXVW�D�

IHZ�KRXUV�EHIRUH�LW�ZRXOG�KDYH�

UHDFKHG�LWV�FORVHVW�DSSURDFK�

https://sungrazer.nrl.navy.mil

NEWS IN

BRIEF
Short-lived comet spotted during eclipse

HQWKXVLDVWV�WR�ORRN�DW�LPDJHV�

IURP�WKH�6RODU�DQG�+HOLRVSKHUH�

2EVHUYDWRU\��62+2���

VHDUFKLQJ�IRU�QHZ�FRPHWV�

:LWK�DQ�HFOLSVH�GXH�WR�JUDFH�

WKH�VNLHV�DERYH�6RXWK�$PHULFD�

WKH�QH[W�GD\��%RRQSORG�KRSHG�

WKDW�VRPHRQH�ZRXOG�EH�DEOH�

WR�FDSWXUH�WKH�WLQ\�VSHFN�RI�

WKH�FRPHW�DV�LW�VWUHDNHG�
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Comet C/2020  

X3 (bottom left)  

as captured  

by the SOHO  

observatory… 

ş6SDFH�ZHDWKHU�HYHQWV�DUH�W\SLFDOO\�YLHZHG�

DV�D�GHWULPHQW�WR�KDELWDELOLW\�Š�VD\V�+RZDUG�

&KHQ�IURP�1:8��ş%XW�RXU�VWXG\�TXDQWLWDWLYHO\�

VKRZV�WKDW�VRPH�VSDFH�ZHDWKHU�FDQ�DFWXDOO\�

KHOS�XV�GHWHFW�VLJQDWXUHV�RI�LPSRUWDQW�JDVHV�

WKDW�PLJKW�VLJQLI\�ELRORJLFDO�SURFHVVHV�Š

www.northwestern.edu

BULLETIN

&RXOG�VRODU�ƆDUHV� 

DFWXDOO\�KHOS�XV�ƅQG� 

life on other worlds?

…and shown  

during the  

solar eclipse on  

14 December 2020
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For 20 years, the Hubble Space 

Telescope has watched as the Stingray 

Nebula faded. These two images of the 

planetary nebula taken 20 years apart 

show its dimming. As planetary nebulae 

are created by a cloud of gas expanding 

out from a core star, they usually grow 

in size and brightness, but Stingray’s 

central star is getting cooler and less 

luminous, making the nebula fainter.

“This is very, very dramatic and very 

weird,” says Martín A Guerrero of the 

Instituto de Astrofísica de Andalucía  

in Granada, Spain. “We’re witnessing a 

nebula’s evolution in real time. In a  

span of years, we see variations in the 

nebula. We have not seen that before 

with the clarity we get with this view.”

Hubble watches the Stingray fade

1996

2016
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Prof Lewis Dartnell 

is an astrobiologist 

at the University  

of Westminster

Lockdown lights: to research light-pollution  

levels, scientists looked at sky brightness  

data from the Spanish city of Granada

Lewis Dartnell was reading… Effects of the COVID-19 lockdown on urban 

light emissions: ground and satellite comparison by Máximo Bustamante-

Calabria. Read it online at: https://arxiv.org/abs/2011.09252

CUTTING EDGE
Our experts examine the hottest new research

16 BBC Sky at Night Magazine February 2021

O
ne outcome of COVID-19 and the 

strict national lockdowns during 

the pandemic is to offer a ‘natural 

experiment’ on the relationship 

between human activity and our 

effect on the environment. 

Satellite observations revealed a drop in atmospheric 

levels of nitrogen dioxide (a major air pollutant 

released by the burning of fossil fuels) over cities  

and industrial centres, and levels of ‘PM10’ sooty 

particles in the air were also greatly reduced. But 

what effect are the restrictions on human activity 

having on light pollution?

The main source of information on global night-

time light emissions is the Visible Infrared Imaging 

Radiometer Suite (VIIRS) instrument aboard the 

Suomi NPP satellite. But the problem with using this 

dataset to compare light pollution before and during 

the pandemic is that the images are taken by the 

satellite passing overhead at 1:30am local time, long 

after most people have already gone to sleep and 

lights are turned off. As Máximo Bustamante-

Calabria at the Astrophysical Institute of Andalucía 

Has the pandemic helped 

lockdown light pollution?
With a clear drop in air pollution levels, 
astronomers were keen to see if 
restrictions reduced light levels too

explains, the key to uncovering the effects of human 

activity is in combining this satellite imagery with 

local ground measurements of sky brightness. He 

and his team have collected this data for the city  

of Granada in Spain, including both before the 

pandemic and during the lockdown from mid-March 

to the end of May 2020.

 

Gathering results 

As many amateur astronomers know, the problem  

of light pollution on the night skies is not just the 

DPRXQW�RI�DUWLƅFLDO�OLJKWLQJ��EXW�DOVR�WKH�KD]H�RI�

30���SDUWLFOHV�LQ�DLU�SROOXWLRQ�UHƆHFWLQJ�WKDW�JORZ�

back towards the ground. So Bustamante-Calabria 

DQG�KLV�WHDP�KDG�WR�ƅUVW�GLVHQWDQJOH�WKH�UHODWLRQVKLS�

between the lower levels of particle pollution in the 

air scattering light, and any decrease in the amount 

RI�DUWLƅFLDO�OLJKWLQJ�GXULQJ�WKH�SDQGHPLF��:KHQ�WKH\�

allowed for these variations, the data revealed that 

during lockdown the overall light output of the city 

had decreased by around 20 per cent.

The drop is even more pronounced in the blue  

end of the light spectrum, where the team measured 

a 45 per cent decrease in sky brightness during 

the lockdown. This is due to the 

reduction in vehicle headlights and 

private lighting, as well as the 

ornamental illumination of  

city monuments. Nowadays, 

these are usually metal halide 

or LED lamps that produce a 

blue-white light, rather than 

the yellowy colour of sodium 

lamps. Most of these lights  

are turned-off by the early  

hours, however, and so are missed 

by the satellite imagery – the 

aforementioned VIIRS data doesn’t record 

DQ\�VLJQLƅFDQW�GLIIHUHQFH�LQ�WKH�OLJKW�HPLVVLRQ�RI�

cities before and during lockdown. 

Given that outdoor activity decreased by up to  

90 per cent during lockdown, Bustamante-Calabria 

concludes that the late-night emissions of the city 

are dominated by permanent lighting that doesn’t 

UHVSRQG�WR�WKH�DFWXDO�EHKDYLRXU�RI�LWV�FLWL]HQV��7KLV��

he argues, is a clear waste of energy and resources, 

as well as being a source of frustration for many 

amateur astronomers.

“The key to  
uncovering the effects 
of human activity is in 

combining satellite 
imagery with ground 

measurements of  
sky brightness”



Chris Lintott was reading… Gaia Early Data Release 3: Structure and 
properties of the Magellanic Clouds by the Gaia Collaboration.  
Read it online at: https://arxiv.org/abs/2012.01771

CUTTING EDGE

 H
as there been a mission with an 

impact across astronomy to match 

that of Gaia? I’m not sure. The 

European Space Agency’s satellite  

is mapping our galactic 

neighbourhood, recording the 

positions and movements of more than a 

billion stars, and astronomers have been 

waiting for the latest tranche of data for a 

while. We marked the last major data release 

in May 2018 with a special episode of The Sky 

at Night, and since then literally thousands of 

published papers have made use of its 

measurements to explore the history of the Milky 

Way, stellar evolution and more. 

This month’s paper is one of the handful released 

by the Gaia team themselves to accompany 

their latest gift to astronomical understanding, 

what’s known as Early Data Release 3. The full 

DR3 is due in a couple of years, but for now we 

have positions for 1.8 billion stars – up by 100 

million from last time – along with colours for 

1.5 billion (up by 200 million) all served with 

much improved accuracy and precision. 

To show what these careful measurements 

can get you, the team in this month’s paper 

pull out from the Gaia treasury a grand total of 

12,884,734 stars that belong to the Large and 

Small Magellanic Clouds (LMC and SMC), the 

two largest satellite galaxies of the Milky Way. 

One of the great joys of the Gaia data is that 

as well as measuring the position and 

brightness of stars on the sky, we get 

measurements of how stars are moving  

– what’s called their proper motion. 

This means we can see how stars spiral in 

the disk of the LMC, and how they are affected 

by the more freeform structure of its smaller 

counterpart. The detail is simply exquisite – we can 

see how the LMC’s stellar bar seems to slow down 

young and old stellar populations alike and pick out 

its spiral arms – and it isn’t limited to the galaxies 

themselves. As the two galaxies have orbited and 

interacted with the Milky Way, they have affected 

each other. The result is a stream of stars between 

the two known as the Magellanic Bridge. 

 

New views 

6WDUV�LQ�WKH�%ULGJH�KDYH�EHHQ�LGHQWLƅHG�EHIRUH��EXW�

never with such precision or in such abundance.  

Gaia sees nearly two million stars belonging to the 

VWUXFWXUH��PDQ\�RI�ZKLFK�DUH�ƆRZLQJ�IURP�WKH�60&�WR�

the LMC. The structure wraps itself around the LMC 

and seems to feed into the more southerly of the 

galaxy’s arms. This might not be a ‘true’ spiral arm 

but rather a feature produced by the interaction 

between the two systems.

Understanding how galaxies interact and 

merge is important in trying to piece together 

the history of the Universe. Applying the kind 

of techniques the team can use here on the 

LMC and SMC to populations in the Milky 

Way, picking out the stars that seem to have 

come from past events in our own Galaxy’s 

history, will allow us to understand our 

Galaxy’s story better than ever before. Expect 

Gaia’s impact to continue to grow in the years 

ahead – the mission is a real triumph for ESA and its 

team of data hungry scientists.

Spying on spiralling 
stars with Gaia
Astronomers are gifted with rich 
pickings as the European satellite 
releases another tranche of data

Prof Chris Lintott 

is an astrophysicist 

and co-presenter  

on The Sky at Night

“Stars in the 
Magellanic Bridge  

have been identified 
before, but never 

with such precision 
or in such 

abundance”

Bridge of stars: scientists are looking  

at Gaia’s data on the Magellanic  

%ULGJH��ZKHUH�VWDUV�DV�ƆRZLQJ�IURP�WKH� 

Small (top) to the Large Magellanic Cloud 
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INSIDE THE SKY AT NIGHT
The Sky at Night TV show, past, present and future

 E
veryone’s lives have changed this year. 

I’ve been working from home constantly 

since March and it feels never-ending.  

As a PhD student in planetary science  

at the University of Leicester, I’m lucky I  

can do my research remotely, but I’ve 

struggled to adapt to this new lifestyle. What feels 

like an unhealthy amount of time is spent on Zoom, 

with too many hours at my computer. I miss those 

chats with colleagues at tea breaks, in the corridors, 

and especially in the pub. 

,ŝP�LQ�P\�ƅQDO�3K'�\HDU��VWXG\LQJ�WKH�DWPRVSKHUHV�

of the ice giants, Uranus and Neptune. I use data 

from the decommissioned Spitzer Space Telescope 

to observe how the atmosphere of each planet 

changes as it rotates. We’ve only visited each ice 

JLDQW�RQFH��ZLWK�9R\DJHU���Ɔ\E\V�LQ�WKH�ODWH�����V��

making them the least explored planets of our  

Solar System. Strangely, my goal isn’t to answer  

In the January episode, PhD student Naomi Rowe-Gurney looked 

back at an eventful year. She reflects on the issues 2020 has raised

the many outstanding questions about them, but  

to reveal new ones for the future. This is for the new 

James Webb Space Telescope, which will launch in 

2FWREHU������DQG�ZLOO�KHOS�WR�JLYH�WKH�PRVW�GHWDLOHG�

insights into their atmospheres that we’ve ever had. 

The ice giants are the future of Solar System science 

and hundreds of scientists across the world are 

already proposing missions.

 

Return to a ‘different’ world 

The Sky at Night has been a welcome distraction 

from the monotony of isolation. The episode with 

Maggie Aderin-Pocock interviewing astronaut 

Jessica Meir after she returned from the International 

6SDFH�6WDWLRQ��RULJLQDOO\�EUDRGFDVW�RQ����-XQH���

stands out. Jessica went to space when the world 

was ‘normal’ and came home to a completely 

different planet. She also talked about participating 

LQ�WKH�ƅUVW�HYHU�DOO�IHPDOH�VSDFHZDON��DQG�,�UHPHPEHU�BB
C
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Þ Inspirational:  

“I was blown away 

when I first saw 

Maggie hosting  

The Sky at Night. 

She’s been an 

inspiration for me”



Naomi Rowe-

Gurney is a 

planetary science 

PhD student at  

the University  

of Leicester 
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WKLQNLQJ��ş:RZ��ZDV�WKLV�UHDOO\�WKH�ƅUVW"�Š��:H�WHQG�WR�

think that women’s representation in science is much 

further along than it actually is. It’s true that women 

are becoming better represented in science, but this 

ƅJKW�LV�RQO\�MXVW�EHJLQQLQJ�IRU�RWKHU�PLQRULWLHV��

I got the ‘space bug’ at a young age when I visited a 

planetarium but didn’t see myself in the position I’m 

in now. That’s why representation is so important. It’s 

great to have so many women to look up to – but you 

don’t often see Black women. I was blown away when  

,�ƅUVW�VDZ�0DJJLH�KRVWLQJ�The Sky at Night. She’s an 

inspiration for me, and I’m sure she is for other Black 

women and girls pursuing careers in astronomy.

7KH�SDQGHPLF�KDV�EHHQ�GLIƅFXOW�IRU�VR�PDQ\�

people. The Black community has been hit especially 

KDUG�GXULQJ�WKLV�WLPH�DQG�WKH�ƅJKW�IRU�HTXDOLW\�LV�DW�

the forefront of many people’s minds. At least it’s 

raising awareness of what’s been going on for 

decades. In academia I’ve seen things starting to 

happen behind the scenes that will hopefully make 

life better for future minority students and attract 

more of them into postgraduate education. 

,�UHDOO\�HQMR\HG�EHLQJ�RQ�The Sky at Night. It was 

great to get to talk about some of the things that are 

really important to me, as a Black woman in science. 

3HRSOH�VD\�şWKH�VN\ŝV�WKH�OLPLWťŠ�EXW�UHDOO\�LW�LVQŝW�

INSIDE THE SK Y AT NIGHT

The Sky at Night is taking a well-earned 

break this month and is due to return  

later in the year, but there is still plenty  

WR�VHH�RQ�WKH�SURJUDPPHŝV�RIƅFLDO�

website. Catch up on recent instalments 

or delve into the archives for some classic 

episodes, including Patrick Moore’s chat 

with astronomer Clyde Tombaugh  

who discovered Pluto, coverage of the 

Voyager, Mariner and Pioneer missions 

and a report on the Soviet crewed lunar 

SURJUDPPH�ƅUVW�EURDGFDVW�LQ������

Þ Patrick Moore visits Arizona’s Lowell 

Observatory to examine the telescope 

through which Pluto was discovered in 1930

Looking back:  

The Sky at Night

7 February 1980
On the 7 

)HEUXDU\������

episode of  

The Sky at  

Night, Patrick 

Moore was  

MRLQHG�E\� 

Saturn enthusiast  

and artist Paul 

Doherty, who 

often produced 

artwork for the 

show. The pair 

were taking a look 

at the ringed planet  

– or rather, the 

un-ringed planet, as Saturn’s  

most famous feature had been reduced 

to little more than a slender line of 

shadow across the planet’s face.

Their disappearance of the rings was 

caused by the fact that they don’t stay 

at the same angle relative to Earth all 

the time. Instead, they appear to tip up 

and down as the inclined orbits of the 

two planets tilt away from each other.

Approximately 

HYHU\����\HDUV�� 

the orbits line  

up so that we 

here on Earth  

look at the  

rings exactly  

edge-on, as 

happened in  

������$OWKRXJK 

the gas giant’s  

icy rings are 

�������NP�ZLGH��

they are less  

WKDQ��NP�WKLFN��DQG� 

so when viewed 

edge-on all we can really see is the 

shadow they cast onto Saturn itself.

<RXŝOO�KDYH�WR�ZDLW�XQWLO�0DUFK������ 

for the next opportunity to capture the 

spectacle for yourself. Then seven years 

ODWHU��LQ�0D\�������\RXŝOO�EH�DEOH�WR�VHH�

Saturn’s rings when they appear at  

their most open, as the planet’s 

southern hemisphere will be at its  

most tipped towards Earth.

Þ Every 15 years, Earth and 

Saturn’s orbits line up, so its 

rings are seen edge-on (top)



INTERACTIVE
Emails – Letters – Tweets – Facebook – Instagram – Kit questions

Narnia’s night sky
,�HQMR\HG�WKH�IHDWXUH�RQ�FRQMXQFWLRQV�RI�

SODQHWV�LQ�OLWHUDWXUH�WKURXJK�KLVWRU\��Ŝ7KH�

*UHDW�&RQMXQFWLRQ��KLVWRU\�LQ�WKH�PDNLQJŝ��

'HFHPEHU������LVVXH���$OWKRXJK�SHUKDSV�

QRW�FRQVLGHUHG�JUHDW�OLWHUDWXUH��,�ZDV�

reminded of the scene in Prince Caspian 

�������E\�&6�/HZLV��ZKHUH�WKH�\RXQJ�SULQFH�

LV�ZRNHQ�RQH�QLJKW�E\�'RFWRU�&RUQHOLXV�

DQG�WDNHQ�XS�WR�WKH�FDVWOH�EDWWOHPHQWV�

WR�VHH�D�FRQMXQFWLRQ��,Q�WKH�ZRUOG�RI�WKH�

1DUQLD�ERRNV�WKHUH�DUH�PDQ\�UHIHUHQFHV�WR�

LWV�VSHFLDO�DVWURQRP\��,Q�WKLV�FRQMXQFWLRQ��

ş7DUYD��WKH�/RUG�RI�9LFWRU\��VDOXWHV�

$ODPELO��WKH�/DG\�RI�3HDFHŠ��2Q�WKH�

HYHQLQJ�RI����'HFHPEHU�,�ZDV�ORRNLQJ�RXW�

IRU�WKH�FRQMXQFWLRQ�EHWZHHQ�-XSLWHU�DQG�

6DWXUQ��EXW�SDUW�RI�PH�ZDV�LQ�1DUQLD�

Mark Hurn, Institute of Astronomy, 

University of Cambridge 

 
Double impact
,�H[SHFW�WKHUH�DUH�KXQGUHGV�RI�LPDJHV�RI�

WKH�UHFHQW�FRQMXQFWLRQ�EHWZHHQ�-XSLWHU�

Artistic tribute
,�KDYH�RQO\�UHFHQWO\�WDNHQ�XS�SDLQWLQJ�DJDLQ�DIWHU�

,�OHIW�VFKRRO����\HDUV�DJR��3RUWUDLWV�KDYH�DOZD\V�

LQWHUHVWHG�PH��EXW�,�KDYHQŝW�KDG�WKH�FRXUDJH�WR�

DWWHPSW�WKHP����XQWLO�QRZ��%XW�ZKR�WR�FKRRVH"

This month’s top prize:  

four Philip’s titles

The 

‘Message 

of the Month’ writer will 

receive a bundle of four top 

titles courtesy of astronomy 

publisher Philip’s: Ian Ridpath 

and Wil Tirion’s Star Chart, 

Robin Scagell’s Guide to the 

Northern Constellations, 

Heather Couper and Nigel 

Henbest’s 2021 Stargazing, 

and a planisphere for the 

night skies as they appear  

DW�ODWLWXGH�����Ō�QRUWK�

Winner’s details will be passed on to 

Octopus Publishing to fulfil the prize

Online star
%URWKHU�*X\�&RQVORPDJQRŝV�&KULVWPDV�

/HFWXUH��Ŝ7KH�*UHDW�&RQMXQFWLRQ�DQG� 

7KH�6WDU�RI�%HWKOHKHPŝ��ZDV�P\�YHU\�ƅUVW� 

Sky at Night Magazine�ZHELQDU�DQG�,�ORRN�

IRUZDUG�WR�PDQ\�PRUH��7KH�WLPH�DOORWWHG�

seemed perfect for the topic and the 

DPRXQW�RI�WLPH�,�FRXOG�SXW�DVLGH�IRU�LW�

,�HQMR\HG�ERWK�WKH�VXEMHFW�PDWWHU�DQG�

%URWKHU�*X\ŝV�SUHVHQWDWLRQ�RI�LW��,�OHDUQHG�

D�ORW��EXW�WKH�ZD\�KH�SUHVHQWHG�VRPH�RI�

WKH�PDWHULDO��DQG�DQVZHUHG�SHRSOHŝV�

TXHVWLRQV��KDG�PH�ORRNLQJ�DW�WKLQJV�LQ�D�

GLIIHUHQW�ZD\�WKDQ�,�KDG�SUHYLRXVO\��ZKLFK�

ZDV�UHDOO\�DPD]LQJ��6R��WKDQN�\RX�IRU�

KDYLQJ�WKH�ZHELQDU��,�JRW�D�ORW�RXW�RI�LW�

Bethany Ford, via email

Susan Pilcher  
#VXVDQSLOFKHU��Ť�'HF���
2QH�*HPLQLG�RYHU�'XQJHQHVV�� 
��KRXUV�IRU�WKLV��#Geminid 
�JHPLQLGV��0HWHRUVKRZHU�
�GXQJHQHVV��URPQH\PDUVK�#
9LUWXDO$VWUR�#9DQJXDUG3KRWR8.�
#VN\DWQLJKWPDJ

Tweet

MESSAGE  

OF THE  

MONTH

6FLHQFH��DQG�HVSHFLDOO\�DVWURQRP\��KDYH�

DOZD\V�EHHQ�D�NHHQ�LQWHUHVW�RI�PLQH�DQG�VR� 

,�ZDQWHG�WR�SLFN�VRPHRQH�ZKR�,�WKRXJKW�

FRPPXQLFDWHG�FRPSOH[�LGHDV�LQ�DQ�HQJDJLQJ�

DQG�DFFHVVLEOH�ZD\�WR�QRYLFHV�OLNH�PH��$V�D�

IRUPHU�WHDFKHU�,�DSSUHFLDWH�WKH�LPSRUWDQFH�RI�

GRLQJ�WKLV�DQG�DV�The Sky at Night�KDV�EHHQ�D�

IDYRXULWH�RI�PLQH�IRU�\HDUV��,�FKRVH�SUHVHQWHU�

0DJJLH�$GHULQ�3RFRFN��+HU�SHUVRQDOLW\��

SDVVLRQ��H[SHUWLVH�DQG�DELOLW\�WR�HQJDJH�DQ�

DXGLHQFH�PDGH�WKLV�D�QDWXUDO�FKRLFH��,�ZDQWHG�

WR�DFKLHYH�D�SDLQWLQJ�WKDW�VKRZHG�KHU�DXWKRULW\�

DQG�LQWHOOHFW��FRPELQHG�ZLWK�IULHQGOLQHVV�DQG�

DSSURDFKDELOLW\��+RSHIXOO\��,�KDYH�FDSWXUHG�WKDW�

DQG�LW�GRHV�MXVWLFH�WR�D�VFLHQWLVW�WKDW�LV�

LQVSLUDWLRQDO�WR�PH�DQG�PDQ\�RWKHUV�� 

Richard Bleasdale, Birmingham

 

A wonderful likeness, Richard, congratulations 

on a fine portrait!. – Ed.

Email us at inbox@skyatnightmagazine.com
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Richard’s 

portrait 

of Maggie 

Aderin- 

Pocock



Email your queries to  

scopedoctor@skyatnightmagazine.com

Steve Richards is a keen astro imager and  

an astronomy equipment expert

SCOPE DOCTOR

Steve’s top tip
What are flat fields?

The lenses and mirrors in a telescope have curved surfaces, 

which results in a curved focal plane, so stars at the centre of 

WKH�ƅHOG�RI�YLHZ�FDQ�EH�YHU\�ZHOO�IRFXVHG��ZKLOH�WKRVH�WRZDUGV�

WKH�SHULSKHU\�DUH�VOLJKWO\�GH�IRFXVHG�DQG�HORQJDWHG��)RU�YLVXDO�

REVHUYLQJ�SXUSRVHV��WKLV�LV�QRW�SDUWLFXODUO\�QRWLFHDEOH�H[FHSW�

XQGHU�FORVH�VFUXWLQ\��EXW�LW�EHFRPHV�YHU\�DSSDUHQW�ZKHQ�

LPDJLQJ�EHFDXVH�WKH�FDPHUDŝV�VHQVRU�LV�ƆDW��,PDJHUV�DLP�WR�

FRUUHFW�WKLV�LVVXH�XVLQJ�ƅHOG�ƆDWWHQHUV��ZKLFK�DUH�VSHFLDO�RSWLFDO�

DFFHVVRULHV�WKDW�UH�IRFXV�WKH�OLJKW�DFURVV�WKH�ZKROH�ƅHOG�RI�

YLHZ�DFFXUDWHO\�RQ�WKH�VHQVRU��WKXV�SURGXFLQJ�D�ŜƆDW�ƅHOGŝ�

I have a Sky-Watcher 200PDS Newtonian and use 

a 2x Barlow and Canon 650D DSLR camera to take 

planetary images, but Jupiter often looks like  

no more than a dot and I can’t focus my eyepieces 

when using the Barlow lens. Can you help?

RICHARD WHITE

7KH�6N\�:DWFKHU����3'6�

1HZWRQLDQ�UHƆHFWRU�KDV�D�

IRFDO�OHQJWK�RI������PP��

+RZHYHU��LWV�WXEH�OHQJWK�

KDV�EHHQ�UHGXFHG�DQG�WKH�

VHFRQGDU\�PLUURU�PRYHG�

FORVHU�WR�WKH�SULPDU\�PLUURU��7KLV�

GHVLJQ�UHVXOWV�LQ�WKH�IRFDO�SODQH�

H[WHQGLQJ�IXUWKHU�RXWVLGH�WKH�IRFXVHU�WR�JLYH�

PRUH�EDFN�IRFXV��VSHFLƅFDOO\�IRU�DVWURSKRWRJUDSK\��

The use of a Barlow lens further increases the apparent 

EDFN�IRFXV��PDNLQJ�FDPHUD�IRFXV�HDV\�WR�DFKLHYH�

,Q�\RXU�FDVH��,�VXVSHFW�WKDW�WKHUH�LVQŝW�QRZ�VXIƅFLHQW�RXWZDUGV�

IRFXV�WUDYHO�WR�DFKLHYH�IRFXV�ZLWK�\RXU�H\HSLHFH�DQG�%DUORZ�

OHQV�FRPELQDWLRQ��7KH�VROXWLRQ�LV�WR�DGG�DQ�H[WHQVLRQ�WXEH�

EHWZHHQ�WKH�%DUORZ�OHQV�DQG�WKH�IRFXVHUŝV�H\HSLHFH�KROGHU�

3KRWRJUDSKLQJ�WKH�SODQHWV�ZLWK�D�UHODWLYHO\�VKRUW�IRFDO�

OHQJWK�LQVWUXPHQW�OLNH�\RXU����3'6�ZLOO�DOZD\V�UHVXOW�LQ�D�VPDOO�

LPDJH�DQG�WKLV�ZLOO�EH�H[DJJHUDWHG�E\�WKH�ODUJH�VHQVRU�RI� 

\RXU�'6/5�FDPHUD�DV�\RX�QHHG�WR�]RRP�LQ�RQ�WKH�ƅQLVKHG�

LPDJH�WR�VHH�LW��)RU�SODQHWDU\�LPDJLQJ�UDWKHU�WKDQ�REVHUYLQJ��

\RX�ZRXOG�EH�EHWWHU�RII�ZLWK�D�ORQJHU�IRFDO�OHQJWK�WHOHVFRSH�
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DQG�6DWXUQ��+RZHYHU��KHUH�LV�

one with a Christmas slant 

�DERYH���WDNHQ�IURP�P\�JDUGHQ�

LQ�1DLOVWRQH��QHDU�1XQHDWRQ��

ZLWK�D�6RQ\�'6&�+;���

compact camera, and the 

SDULVK�FKXUFK�DOVR�LQ�YLHZ�

Roger Samworth, Nailstone

ON FACEBOOK
WE ASKED: NASA has selected you for the first trip 

to Mars. Do you go?

Scott Wigglesworth�)RU�DOO�KXPDQNLQG��$�QHZ�IURQWLHU��7KH�

UHDOLVDWLRQ�RI�WKH�GUHDP�RI�JHQHUDWLRQV�DQG�D�FKDQFH�WR�EH�SDUW�

RI�WKH�IRXQGDWLRQ�RI�D�IXWXUH�LQ�ZKLFK�KXPDQLW\�WKULYHV�RXW�WKHUH�

DPRQJ�WKH�VWDUV"�0HDVXUH�PH�XS�IRU�D�ƆLJKW�VXLW�

Wayne Ryles :HOO�D�FKDQJH�RI�VFHQHU\�ZRXOG�EH�QLFH�DIWHU�EHLQJ�

VWXFN�LQ�ORFNGRZQ�IRU�PRVW�RI�WKH�\HDU�

Andrew Ball .QRZLQJ�P\�OXFN�,ŝG�JHW�GURSSHG�RII�RQ�WKH� 

ZURQJ�SODQHW�

Stuart Brennan�&DQ�\RX�SURPLVH�ZKDW�KDSSHQHG�WR�0DWW�

'DPRQ�ZRQŝW�KDSSHQ�WR�PH"

Mark Whalebone�,�ZRXOG�VD\��ş:KDW�WRRN�\RX�VR�ORQJ"Š�,�KDYH�

EHHQ�ZDLWLQJ�WR�JR�WR�0DUV�VLQFH�,�ZDV�D�\RXQJ�FKLOG�ZDWFKLQJ�

WKH�0RRQ�ODQGLQJV�

Jerome Watson�0DUV��D�ZRUOG�ZLWKRXW�SROLWLFLDQV�DQG�ODZ\HUV��DW�

OHDVW�LQ�WKH�EHJLQQLQJ��,W�ZRQŝW�EH�ORQJ�EHIRUH�WKH\�WXUQ�XS�DQG�

VSRLO�LW��EXW�LW�ZLOO�EH�SDUDGLVH�WLOO�WKHQ��,ŝG�JR�LQ�D�KHDUWEHDW�

Mark Lee�7KH�WULS�ZRXOG�EH�XQQHFHVVDU\�DQG�IDU�WRR�GDQJHURXV��

6HQG�D�URERW�

Tony Moss $W����\HDUV�ROG�,�PLJKW�H[SODLQ�WKDW�O�ZRXOG�EH�PRUH�

RI�D�KLQGUDQFH�WKDQ�D�KHOS��EXW�WKDQNV�DQ\ZD\�

Colin Anderson <HV��,ŝG�GHƅQLWHO\�JR��HYHQ�LI�LW�ZHUH�D�RQH�ZD\�

WULS��:H�GUHDPHG�RI�VXFK�WKLQJV�DV�NLGV�DQG��DOWKRXJK�,�NQRZ�

LQWHOOHFWXDOO\�LW�ZLOO�QHYHU�KDSSHQ��WKDW�GUHDP�LV�VWLOO�DOLYH��-XVW�WR�

JR�LQWR�VSDFH�ZRXOG�EH�DZHVRPH��WR�VWDQG�RQ�DQRWKHU�SODQHWť

Paul Parsons�,ŝYH�DOZD\V�EHHQ�DYHUVH�WR�VSDFH�WUDYHO��SXUHO\�

EHFDXVH�,�GRQŝW�HQMR\�WUDYHO�DQG�LQ�WKH�H[WUHPH�LW�PDNHV�PH�

SK\VLFDOO\�LOO��%XW�ULJKW�QRZ��,ŝYH�QHYHU�IHOW�VXFK�DQ�XUJH�WR�OHDYH�

WKLV�FRXQWU\�DQG�LQGHHG�OHDYH�WKLV�SODQHW�

Malcolm Dixon�,ŝYH�DOUHDG\�SDFNHG��0\�SDVVSRUW�RQO\�KDV�ƅYH�

\HDUV�OHIW�EHIRUH�UHQHZDO��VR�WKHUH�PD\�EH�D�ELW�RI�DQ�LVVXH�

JHWWLQJ�EDFN�

>

< Planets can 

appear small  

when imaged with 

a Sky-Watcher 

200PDS 

February 2021 BBC Sky at Night Magazine 21

A Christmas setting: Roger’s 

photo of the Great Conjunction

With Steve Richards

Our equipment specialist cures your 

optical ailments and technical maladies
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Swansea Astronomical Society, like many 

other organisations, has had to adapt 

quickly to an ever-changing situation;  

our main concern at the beginning of  

the COVID-19 outbreak was to keep the 

society together so we would not see a 

drop in our membership, especially among 

those classed as elderly and vulnerable.

Out went our regular meetings, which 

are held at a local university, meaning  

we were unable to meet anyway as the 

building is closed to all except a few 

students. Our observatory is also out of 

use as we cannot socially distance.

All our talks are now held over Zoom;  

an advantage is that we have been 

allowed by some speakers to make 

recorded sessions available for those  

who are unable to watch live. We’ve also 

managed to sign up speakers who live 

further away and this is something we 

may continue with once restrictions are 

lifted, with a mix of both live and Zoom 

talks to widen our speaker base.

When it comes to observing, some of 

our members have been experimenting 

with remote observing using their own 

home-based equipment. This has worked 

well and we’ve featured the results in our 

warm-up preamble news before our Zoom 

talks. We hope that we can use this setup 

and broadcast from our observatory in 

future, especially during meteor showers 

and other events.

Phillip John, vice-chair, Swansea 

Astronomical Society

> www.swanastro.org.uk

SOCIETY IN FOCUS

Changing opinion
I always thought of Dobsonian mounts 

as cheap and nasty, but when I decided  

to upgrade from a 127mm Maksutov 

scope and saw that I could get a Sky-

Watcher Skyliner 200P (200mm) 

'REVRQLDQ�UHƆHFWRU�IRU�WKH�VDPH�DPRXQW�

that I paid for the Maksutov 12 years ago 

– and it was highly commended in a Sky 

at Night Magazine review – I went for it. 

The telescope is awesome and the 

Dobsonian mount is the sturdiest, most 

stable and easiest to move of any that 

I’ve used. There’s no more wrestling with 

three unwieldy legs or huge heavy pillars, 

the eyepieces are always in a comfortable 

position and the views are brilliant!

Videos on YouTube say Dobsonians are 

ideal beginner’s scopes. As I’ve been 

interested in astronomy and owned 

telescopes of various types for over 50 

years, I don’t class myself as a beginner; 

this kind of scope is perfect for any level.

Graham Easby, via email

INTERACTIVE

               

                balders18 • 13 December 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

A Gemini meteor streaks past Orion and 
the Hyades cluster last night
#epic_captures #sky 
#canonphotography #geminids 
#bbcskyatnight @bbcskyatnightmag

Instagram

Þ Members of Swansea Astronomical 

Society meet regularly on Zoom

CORRECTIONS 

• The picture on page 33 of the December 

2020 issue’s article ‘The Great Conjunction: 

history in the making’, was captioned  

as showing a Gregorian telescope when  

it showed a Newtonian telescope. 

• On page 76 of the same issue, in 

‘Astrophotography Capture: Photograph 

the Great Conjunction’, the formula to 

FDOFXODWH�WKH�ƅHOG�RI�YLHZ��)29��IRU�LPDJLQJ�

WKH�FRQMXQFWLRQ�VKRXOG�KDYH�UHDG��)29�LQ�

arcminutes = imaging chip width in mm x 

3,438 ÷ telescope focal length in mm, where 

3,438 replaces the incorrect 3,460. 

>
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PICK OF THE MONTH
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HAT’S ONLINE
We pick the best live and virtual astronomy events and resources this month

Yorkshire’s Dark Skies Festival 2021 
Various venues, 12–28 February

The North York Moors and Yorkshire 

Dales festival returns, hot on the heels of 

the two National Parks’ designation as 

International Dark Sky Reserves, with the 

theme of ‘Nature at Night’. Expect a range 

of events across the moors, dales and 

coastline, focusing on all things natural 

and nocturnal, with an emphasis on the 

damage light pollution does to our wildlife.

Planned are stargazing safaris with 

expert astronomers as guides, fun 

treasure hunts, ghost walks, dark-sky 

trail runs and cycle rides. There’s also the 

chance for private stargazing evenings if 

you opt to stay at one of the dark-sky-

friendly accommodation options. 

All events will have COVID-19 safety 

measures in place and most need to be 

pre-booked. For more information, visit 

www.darkskiesnationalparks.org.uk

Þ Under Yorkshire skies: enjoy stargazing activities around the theme of ‘Nature at Night’ 

StarFest Dark Skies Festival 

Cranborne Chase, 15–20 February 

The International Dark Sky Reserve hosts 

a mix of online and (subject to restrictions 

at the time) live events, including talks 

on astronomy basics, astrophotography, 

storytelling and activities for kids. See the 

full schedule at www.chasingstars.org.uk.

DOCUMENTARY
Behind the Curve

The Earth isn’t rotating and ‘Earthrise’ 

was faked. Or so believe the fact-phobic 

subjects of this highly entertaining 

documentary exploring modern-day  

Flat Earthers, the startlingly large number 

of people who put our globe into the 

category of ‘fake news’. 

ZZZ�QHWƆL[�FRP

 

ONLINE TALKS
Newtown Astronomy Society  

13 February

Newtown Astronomy Society (NAS)  

has a great programme of Zoom talks 

planned for the coming months, including  

Rob Davies on home observatories on  

13 February and Pete Williamson’s talk, 

‘From Birr to Hubble’ on 13 March. Free to 

members; £2 for guests (contact secretary.

QHZWRZQDVWURVRF#JPDLO�FRP�in advance 

to register).

Solar webinar 

20 February 

Catch the British Astronomical 

Association’s (BAA) livestream of its  

Solar Section webinar. There will be  

three presentations, plus Q&As. 

bit.ly/3gvnrhBYO
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L Strange Signals:  

Fast Radio Bursts 

28 February, 7pm

Bursts of energy that last milliseconds, 

travel across galaxies and arrive from 

anywhere in the sky. What are they 

and where do they come from? Join an 

astronomical detective hunt for Fast  

Radio Bursts. Details at bit.ly/39Uidus.

ONLINE COURSE
Moons 

Starts 15 February

Join Moon master Professor David 

Rothery for a free 8-week Open University 

course exploring the many moons of  

our Solar System. Book a place at  

ZZZ�IXWXUHOHDUQ�FRP�FRXUVHV�PRRQV.

PODCAST
NASA’s Curious Universe

NASA astronauts, scientists and 

engineers tackle a fascinating new 

subject each week, like Crawlers (the 

gargantuan caterpillar-tracked vehicles 

that carry rockets to the launchpad) or 

the hotly anticipated James Webb  

Space Telescope. go.nasa.gov/2K9r5RX

Online and socially 

distanced events  

taking place  

this month

COVID-19 
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We’re going to Mars 

One prediction I can most assuredly make is that the 

Emirates Mars Mission will reach Mars orbit insertion 

on 9 February 2021. By April we’ll have pivoted 

from our ‘capture orbit’ to our ‘science orbit’ and by 

September we’ll be sharing our data stream with 

scientists and researchers around the world. For the 

coming Martian year (about two Earth years), we’ll be 

analysing the atmospheric dynamics of Mars. We’ve 

JRW�RXU�ƅQJHUV�FURVVHG�IRU�D�SODQHWDU\�GXVW�VWRUP�

because the Hope probe is equipped to measure what 

stands as one of Mars’s most enigmatic phenomena.

Space is open for all – and it will open more

The Emirates signed the Artemis Accords 

(an international agreement of governments 

participating in space exploration) in 2020 and we 

fully expect many more nations to accede to the 

SURWRFROV�LQ������Ś�D�IXUWKHU�FODULƅFDWLRQ�RI�WKH�RSHQ�

standards, interoperability and teamwork in space 

systems research and space exploration. As a key 

international partner and collaborator, we believe 

passionately in any move that helps the international 

community to better work together on a level and 

FRRSHUDWLYH�SOD\LQJ�ƅHOG�

The role of governments will change

More and more private sector players are joining 

in space exploration and their participation is 

changing the landscape, as more nimble operators 

are exploring faster innovation methods. Instead of 

spending 10 to 15 years developing huge and complex 

platforms, innovators are deploying CubeSats and 

small-scale satellites. The vitally important role of 

6SDFH;��IRU�LQVWDQFH��LQ�1$6$ŝV�KXPDQ�VSDFHƆLJKW�

programme shows clearly that private sector players 

are not only here to stay, but are displacing more 

traditional models of space exploration.

Missions on a laptop are the new norm

Last year showed us that we can move away from 

outdated ideas of a physical ‘workplace’, with 

COVID-19 accelerating the modernising move to 

remote working. The Emirates Mars Mission was 

completed by a multinational team all working from 

home, conducting calls over Zoom. 

The images many of us hold in our minds of 

hundreds of workstations around giant 100-metre 

screens are a thing of the past. The Emirates Mars 

Mission’s control facility is a cluster of small rooms 

with desks, laptops and screens. This is a clear sign of 

the increased agility that is transforming the sector.

Sustainable space exploration

We have a greater understanding than ever before 

of our planet, provided by the new data sets we 

have access to. Ironically, as it becomes easier to 

launch smaller satellites for planetary exploration, 

the potential proliferation of space debris and harm 

to the precious space environment increases. We 

must not neglect our responsibilities to protect 

Earth’s atmosphere in the process – the tiny layer 

of atmosphere surrounding our planet is the only 

breathable atmosphere we have observed that is 

available to humanity. 

In 2021 we will look for more innovative solutions 

to address space junk, such as by using a ‘vacuum-

cleaner’ method, without prohibiting the development 

of the space industry or restricting access to space by 

imposing design restrictions on current spacecraft.

Her Excellency Sarah Al Amiri, Chair of the UAE Space Agency, highlights the 

main influences on spaceflight this year, from Mars missions to sustainability

Five predictions for 2021 in space
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Her Excellency 

Sarah Al Amiri  

is the Minister of 

State for Advanced 

Technology and 

Chair of the UAE 

Space Agency
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Standing guard: the beautiful 

constellation of Orion, the Hunter  

graces the night sky early in 2021

It’s set to be a great year for 
observing the night sky.  
Jamie Carter reveals what to 
look for in the next 12 months

A guide to 
stargazing in
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T
he stars may be enduring, but our 

sky is always changing thanks to the 

orbits of the planets and our Moon. 

So what can stargazers expect in 

2021? “We won’t have a spectacular 

Mars in 2021, and nor will we have 

any particularly close conjunctions, but we will have 

Venus looking brilliant,” says Nigel Henbest, author 

of Philip’s 2021 Stargazing Month-by-Month Guide 

to the Night Sky in Britain & Ireland. “There is always 

a lot of interest in conjunctions, but what people 

really love is a crescent Moon with a planet. Crescent 

Moons tend to be quite low down on the horizon,  

too, so they’re easily noticed.” 

There is also arguably the UK’s biggest celestial 

event of the year. “The solar eclipse on 10 June will 

EH�VHHQ�DV�DQ�DQQXODU�ŜULQJ�RI�ƅUHŝ�IURP�1RUWKHUQ�

Canada, but as a large partial eclipse from across 

Europe,” says Henbest. “It will be the biggest solar 

eclipse visible from the UK for six years.”

A mix of conjunctions, planetary oppositions, 

eclipses and perennial favourites – many of which 

can be observed with the naked eye – here are 21 of 

the best sights for 2021...

1. The Orion Nebula at its best

When: December–February

Where: highest around midnight 

Orion’s Belt is one of the night sky’s most easily found 

and best-loved sights of winter, but there’s something 

astonishing lurking just beneath it. The Orion Nebula, 

also known as M42, is a diffuse cloud of gas and dust 

about 1,300 lightyears distant where stars are being 

born in the Milky Way. One of the brightest nebulae 

of all and easily visible to the naked eye, M42 is hugely 

rewarding in binoculars and a small telescope. Look 

slightly to the side of it to appreciate its brightness 

with your more sensitive peripheral vision. 

2. Mars close to the Pleiades

When: after dark on 3 March

Where: southwestern night sky

Remember the spectacular sight of bright planet 

Venus within the Pleiades open cluster in April last 

year? It’s happening again, this time with the  

Red Planet, which will be close to the Pleiades  

– also known as the Seven Sisters – for a few nights 

either side of its closest pass on 3 March. 

3. Mercury and Jupiter in conjunction

When: just before sunrise on 5 March

Where: low on the southeastern horizon

6HDUFK�WKH�HDVWHUQ�SUH�GDZQ�VN\�DQG�\RXŝOO�ƅQG�WLQ\�

Mercury, now at its maximum separation from the 

Sun, just 17 arcminutes above gas giant Jupiter. This 

conjunction between the Solar System’s smallest 

and largest planets will occur in the constellation 

of Capricornus, the Sea Goat. You’ll likely need 

binoculars, but be very careful using them close to 

sunrise. Mercury takes just 88 Earth-days to orbit the 

Sun, while Jupiter takes 11.87 Earth-years. 

4. Moon and Mars in conjunction

When: after dark on 19 March

Where: southwestern night sky

Having drawn away from the Pleiades, on 19 May 

Mars will be visited by a 32%-lit crescent Moon.  

The night before, on 18 March, a 24%-lit Moon  

will form a loose triangle with Mars and the Pleiades.

5. The Beehive Cluster at its finest

When: around midnight, February to May

Where: high in the southern night sky

The Beehive Cluster is an open cluster of stars,  

about 520-lightyears distant, in the constellation  

of Cancer, the Crab. It is one of the best-looking open 

clusters of stars and one of the nearest to the Solar 

System. Also known as both Praesepe and M44,  

it appears as around 60 stars in a pair of binoculars, 

though a dozen or so stand out.

6. Crescent Moon, Jupiter and Saturn

When: just before sunrise on 6 and 7 April

Where: southeastern sky

With Jupiter and Saturn having emerged in the pre-

dawn skies, you can watch a 31%-lit crescent Moon 

pass them on successive mornings if you look low 

to the southeastern horizon (see below). It will pass > ER
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Look for a crescent Moon 

passing Saturn on 6 April 

and Jupiter on 7 April 
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Keep an eye on our closest celestial neighbour to spot  

three ‘supermoons’, a blue Moon and a faint lunar eclipse

Our natural satellite is in for a busy 2021. 

It will eclipse the Sun twice and itself be 

eclipsed twice by Earth. But what’s sure  

to grab the headlines is the annual spate  

of ‘supermoons’. 

“A supermoon is when the Moon is at  

its closest to Earth while at full phase,” 

says Nigel Henbest, about what 

astronomers call a perigee full Moon. 

They occur because the Moon’s monthly 

orbit of Earth is slightly elliptical. “The 

technical definition of a supermoon is a 

full Moon that’s within 10 per cent of its 

closest approach to Earth, which means 

we can usually declare three supermoons 

in a year.” adds Henbest, who thinks 

supermoons tend to get beginners 

interested in astronomy, but don’t  

tend to grab the attention of more 

experienced astronomers. 

In 2021 that definition creates three 

‘supermoons’ on 27 April, 26 May (the 

closest and therefore biggest perigee full 

Moon, so the ‘best’ of 2021) and 24 June, the 
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Þ Rare opportunity; 

if you observe 

the partial solar 

eclipse on 10 June, 

make sure you take 

precautions for  

safe solar observing

Saturn on 6 April followed by Jupiter on 7 April, with 

the former taking place in darker skies. 

7. The Milky Way’s core

When: April–September

Where: southern night sky

The bright centre of our Milky Way Galaxy lies in the  

constellations of Sagittarius, the Archer, and Scorpius, 

the Scorpion, both of which never climb that high in  

UK skies, so it helps to know when’s best to see them. 

The area emerges from the horizon in April, rising 

around midnight; by mid-June it rises just after sunset, 

and by July it’s already up after dark. The further 

south you travel on the planet, the higher Sagittarius 

and Scorpius are in the night sky, and so the brighter 

our Galaxy’s core. Even a trip to southern Spain or the 

Canary Islands can make all the difference. 

8. A crescent Moon, Venus and Mercury

When: just after sunset on 12 and 13 May

Where: low on the northwest horizon 

$UH�\RX�DOZD\V�DPRQJ�WKH�ƅUVW�WR�VSRW�WKH�Ŝ\RXQJ�

Moon’? A badge of honour among some keen-eyed 

Moongazers, there’s an extra prize for anyone out 

hunting for a 1%-lit crescent Moon in the post-sunset 

sky on 12 May, in the form of the planet Venus just 1º 

above. An easier sight will occur 24 hours later when a 

3.5%-lit crescent Moon is visible just next to Mercury, 

and above Venus. You’ll need binoculars to see this.

9. Venus as an ‘Evening Star’

When: after sunset, April–December

Where: western night sky

After spending the latter months of 2020 as a 

Ŝ0RUQLQJ�6WDUŝ��9HQXV�ZLOO�EH�D�IDGLQJ�VLJKW�LQ�HDUO\�

2021, and lost to the Sun’s glare by March. Emerging 

LQWR�WKH�SRVW�VXQVHW�ZHVWHUQ�VNLHV�DV�DQ�Ŝ(YHQLQJ�

Star’ in April, Venus will be blazing at mag. –3.9 by 

May and even brighter in June and July as it gets 

When to watch the Moon

latter the lowest-hanging 

full Moon of the year.

“When the Moon is 

viewed close to the 

horizon it always looks 

bigger,” says Henbest 

about the so-called ‘Moon 

illusion’. “An ordinary full 

Moon close to the horizon 

will appear larger than a 

supermoon high up in the 

night sky.” This means it’s best 

to view the full Moon – supermoon 

or not – as it rises and sets. 

Later in 2021 there’s a ‘seasonal blue 

Moon’, a calendar quirk that sees a full 

Moon on 22 August become the third of 

four full Moons in the astronomical season 

of summer. More interesting still is the 

full Moon of 19 November, which from the 

UK will just be visible as a slight penumbral 

lunar eclipse starting at 06:02 UT, during 

which our satellite will pass through 

Earth’s outer shadow just before moonset 

in the west-northwestern sky. From North 

America, the Pacific and East Asia it will be 

a partial lunar eclipse during which some 

of the lunar surface may redden slightly. 

Þ Look for a penumbral lunar eclipse on  

19 November, beginning at 06:02 UT

>
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closer to Mars. After a dazzling summer it will sink 

earlier each month and gradually slim to a crescent 

by December as Earth and Venus get close.

10. The best solar eclipse since 2015

When: observe from 10:07 BST (09:07 UT), 10 June

Where: 23º above the south-western horizon

A rare partial eclipse of the Sun will be observable from 

the UK today (see opposite, top), though exactly how 

much of the Moon covers its disc depends on where 

you are. In northern Scotland observers will see as 

much as 32 per cent of the Sun eclipsed, in west Wales 

25 per cent and in London 20 per cent. It’s actually an 

annular solar eclipse, with viewers in northern Canada, 

*UHHQODQG�DQG�IDU�HDVW�5XVVLD�VHHLQJ�D�ŜULQJ�RI�ƅUHŝ�

around the Moon for up to 3 minutes 33 seconds. 

11. Venus, Mars and a slim crescent Moon

When: just after sunset on 11 and 12 July

Where: just above the western horizon 

For those with clear western horizons there’s the 

tempting sight on 11 July of a very bright Venus 

FORVHO\�ƆDQNHG�E\�D�GLP�0DUV�DQG�D������OLW�FUHVFHQW�

Moon. The following evening the Moon will be 8.4%-

lit and just above the two planets. However, Venus 

will appear to be 200 times brighter than Mars.

 

 

 

 

 

 

 

 

 

 

 

 

12. Saturn at opposition

When: dusk on 2 August

Where: rising in the eastern night sky 

A planet is said to be at opposition when Earth is 

between it and the Sun. That’s what happens tonight 

WR�6DWXUQ��DERYH���ZLWK�WKH�ŜULQJHG�ZRQGHUŝ�EHLQJ�DW�

its brightest and best for all of 2021. Rising at dusk 

in the east and setting at dawn in the west, a small 

telescope can be used to glimpse Saturn’s rings, and 

possibly its largest moon Titan. 

13. The Summer Triangle at its finest

When: July and August

Where: overhead around midnight 

One of the anchors of the summer night sky, the 

Summer Triangle is something that can never be 

unseen once you’ve discovered it. Comprising Deneb 

(Alpha (_) Cygni), bright Vega (Alpha (_) Lyrae) and 

Altair (Alpha (_	 Aquilae), the Summer Triangle has 

the Milky Way streaming through it. To the left of a 

line between Deneb and Altair is the sparkling small 

constellation of Delphinus, the Dolphin, while just 

above Altair is tiny Sagitta, the Arrow.

14. Jupiter at opposition 

When: dusk on 19 August

Where: rising in the eastern night sky 

Every telescope owner’s favourite planet will tonight 

appear to be 100 per cent illuminated as seen from 

Earth and be observable from dusk until dawn. It’s a 

great week – and in practical terms a great month or 

WZR�Ś�WR�SRLQW�D�WHOHVFRSH�DW�WKH�Ŝ.LQJ�RI�3ODQHWVŝ�DQG�

glimpse its browny-orange stripes. But even a pair 

RI�ELQRFXODUV�ZLWK��[�RU���[�PDJQLƅFDWLRQ�ZLOO�DIIRUG�

you easy views of the gas giant’s biggest moons 

Ganymede, Europa, Callisto and Io. 

15. The Andromeda Galaxy at its best

When: around midnight, September and October

Where: overhead

The closest large galaxy to our own Milky Way is also 

the most distant object you can see with unaided 

eyes. A spiral galaxy of a trillion stars around 2.5 

million lightyears distant, you’ll need dark skies to 

see M31, though it’s with a pair of binoculars that 

you’ll get the best sight. It’s located roughly halfway 

between the star Alpheratz (Alpha (_) Andromedae) 

DW�WKH�FRUQHU�RI�WKH�*UHDW�6TXDUH�RI�3HJDVXV��DQG�WKH�

star Schedar (Alpha (_) Cassiopeiae) at the point of a 

Ŝ9ŝ�LQ�WKH�Ŝ:ŝ�VKDSH�RI�&DVVLRSHLD��WKH�6HDWHG�4XHHQ��

16. Neptune at opposition 

When: 14 September

Where: rising in the eastern night sky 

Though any time this season is a good time to look 

for Neptune (see top), on 14 September Earth lies 

EHWZHHQ�LW�DQG�WKH�6XQ��7KLV�ŜSDOH�EOXH�GRWŝ�FDQ�EH�

glimpsed in a pair of binoculars or a small telescope, 

though only in the latter will you notice any kind of 

FRORXU��,WŝV�MXVW�EHORZ�WKH�&LUFOHW�2I�3LVFHV��EXW�\RXŝUH� >

Þ Be prepared:  

a Go-To telescope 

will help you to 

locate Neptune  

at opposition on 

14 September 

Þ Saturn will 

appear at its 

brightest at dusk  

on 2 August
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likely to need a detailed star chart or a Go-To scope 

EHFDXVH�1HSWXQH�LV�WRXJK�WR�ƅQG�ZLWK�WKH�QDNHG�H\H��

17. Northern Lights season

When: January–March, September–December

Where: northern sky

$OVR�NQRZQ�DV�WKH�DXURUD�ERUHDOLV��WKH�SKHQRPHQRQ�

RI�PRVWO\�JUHHQ�OLJKWV�LQ�WKH�QLJKW�VN\�LV�FDXVHG�E\�

FKDUJHG�SDUWLFOHV�IURP�WKH�6XQ�EHLQJ�DFFHOHUDWHG�

GRZQ�WKH�ƅHOG�OLQHV�RI�WKH�(DUWKŝV�PDJQHWLF�ƅHOG��

$OWKRXJK�WKH�EHVW�YLHZV�DUH�IURP�DURXQG�WKH�

$UFWLF�&LUFOH�LQ�,FHODQG�RU�QRUWKHUQ�6FDQGLQDYLD��LW�LV�

VRPHWLPHV�SRVVLEOH�WR�VHH�WKH�DXURUD�ERUHDOLV�IURP�

6FRWODQGŝV�IDU�QRUWK��2IWHQ�HVSHFLDOO\�DFWLYH�DURXQG�

WKH�GDWH�RI�6HSWHPEHUŝV�HTXLQR[��VWURQJ�GLVSOD\V�

RI�WKH�1RUWKHUQ�/LJKWV�RXJKW�WR�EH�JHWWLQJ�PRUH�

IUHTXHQW�QRZ�WKH�6XQ�KDV�HQWHUHG�D�PRUH�DFWLYH� 

SDUW�RI�LWV����\HDU�F\FOH�

18. Uranus at opposition 

When: 5 November

Where: rising in the eastern night sky 

:LWK�WKH�ŜVLGHZD\V�SODQHWŝ�DW�PDJ��������GRQŝW�H[SHFW�

ƅUHZRUNV��EXW�WRQLJKW�WKH�VHYHQWK�SODQHW�IURP�WKH�

6XQ�UHDFKHV�LWV�EULJKWHVW�DQG�ODUJHVW��2SSRVLWH�WKH�

6XQ�LQ�(DUWKŝV�VN\�DQG�ULVLQJ�DW�VXQVHW��WKLV�EOXH�JUHHQ�

Look out for three meteor showers that will be unaffected by moonlight

All-sky delights

Beloved of patient stargazers, meteor 

showers demand clear, dark and moonless 

skies. Getting away from light pollution is 

imperative if you’re to see plentiful shooting 

stars, but the rest of it is down to luck. In 2021 

only three meteor showers will reach peak 

activity when the Moon is out of the way. As 

luck would have it, one of them is the Perseids, 

perhaps the best-loved and most comfortably 

observed of them all. There will be almost no 

moonlight interference for August’s Perseids 

and October’s Draconids and Southern 

Taurids, though December’s Geminids will 

SHDN�GXULQJ�D�ƅUVW�TXDUWHU�0RRQ��DQG�ERWK�

October’s Orionids, November’s Leonids and 

December’s Ursids peak close to a full Moon.

“The best time for observing most meteor 

showers is after midnight, because Earth 

is turning towards it and moving into the 

shower of cosmic debris at a higher speed,” 

says Henbest. “You’ll get more meteors after 

midnight, and they’ll generally be brighter.” 

For the same reason, early morning is best.

It is Earth’s passage through this debris that 

causes meteor showers. Sometimes there 

will be a clump of debris that unexpectedly 

collides with Earth’s atmosphere. “It doesn’t 

often happen, but sometimes the best 

displays of meteors might occur at different 

times to the predicted peak,” says Henbest. 

“So it’s worth looking the night before and  

the night after as well.” 

Southern Taurids

Peak: 10-11 October

Max. meteors/hour (ZHR): 5 

Moon phase: New Moon on  

6 October

Perseids

Peak: 12-13 August

Max. meteors/hour (ZHR): 110 

Moon phase: New Moon on  

8 August

Draconids

Peak: 8-9 October

Max. meteors/hour (ZHR): 10 

Moon phase: New Moon on  

6 October

Photo opportunity:  

the Perseids can be great 

astro-imaging targets

Light show: the aurora borealis can sometimes 

be seen in the UK’s northernmost reaches – as 

captured here in the Outer Hebrides

> Þ Catch Uranus  

at its brightest,  

at opposition  

on 5 November



Jamie Carter is  

a science and 

astronomy writer 

and author of A 

Stargazing Program 

for Beginners: A 

Pocket Field Guide

February 2021 BBC Sky at Night Magazine 33

ZRUOG�WKDW�URWDWHV�RQ�LWV�VLGH�WDNHV����\HDUV�WR�RUELW�

WKH�6XQ��VR�LWV�SRVLWLRQ�GRHVQŝW�FKDQJH�PXFK�IURP�

\HDU�WR�\HDU��%HVW�YLHZHG�WKURXJK�D�VPDOO�WHOHVFRSH�

DURXQG�PLGQLJKW�ZKHQ�LWŝV�KLJK�LQ�WKH�VRXWKHUQ�

QLJKW�VN\��8UDQXV�LQ������LV�RQ�WKH�RXWVNLUWV�RI�WKH�

FRQVWHOODWLRQ�RI�$ULHV��WKH�5DP��EXW�MXVW�DV�FORVH�WR�

7DXUXV��WKH�%XOO��DQG�&HWXV��WKH�:KDOH�

19. Totality on the White Continent

When: 7:33 UT, 4 December

Where: Antarctica 

7KHUH�DUH�IHZ�DIIRUGDEOH�RSWLRQV�IRU�WKLV�LQWUHSLG�

HFOLSVH�FKDVH��7KH�ƅUVW�WRWDOLW\�RQ�$QWDUFWLFD�LQ�WKH�

DJH�RI�PDVV�WRXULVP�ZLOO�RFFXU�HDUO\�LQ�WKH�PRUQLQJ�

ZKHQ�WKH�6XQ�LV�EDUHO\�DERYH�WKH�KRUL]RQ�GXULQJ�D�

WLPH�RI�QHDU�FRQVWDQW�GD\OLJKW��VHH�DERYH��WRS���VR�

LW�SURPLVHV�WR�EH�WKH�GDUNHVW���PLQXWH����VHFRQGV�RI�

the entire trip for anyone on a cruise ship close to  

WKH�6RXWK�2UNQH\�,VODQGV�DW�DURXQG���p�6���

20. A parade of planets

When: just after sunset on 6, 7, 8, 9 December

Where: low on the western horizon

$V������GUDZV�WR�D�FORVH�WKHUH�ZLOO�EH�D�SDUDGH�RI�

SODQHWV�ULJKW�DIWHU�GDUN��VHH�OHIW���:LWK�WKH�6XQ�JRQH�

IURP�WKH�VN\��-XSLWHU�ZLOO�EH�VKLQLQJ�KLJK�LQ�WKH�VRXWK�

DQG�9HQXV�ORZ�LQ�WKH�VRXWKZHVW��ZLWK�6DWXUQ�LQ�

EHWZHHQ��%HWWHU�VWLOO��D�VOLP�FUHVFHQW�0RRQ�ZLOO�PDNH�

LWV�ZD\�WKURXJK�WKH�WULR�RQ�VXFFHVVLYH�HYHQLQJV��

YLVLWLQJ�9HQXV�RQ���'HFHPEHU�ZKHQ����OLW��VSOLWWLQJ�

9HQXV�DQG�6DWXUQ�RQ���'HFHPEHU�DV�D�����OLW�

FUHVFHQW��DQG�VSOLWWLQJ�6DWXUQ�DQG�-XSLWHU�RQ� 

��'HFHPEHU�ZKLOH�����OLW��)LQDOO\��RQ���'HFHPEHU� 

D�����OLW�0RRQ�ZLOO�EH�LQ�FRQMXQFWLRQ�ZLWK�-XSLWHU��

21. The ‘Winter Hexagon’ at its best

When: December-February

Where: highest around midnight  

+HUHŝV�DQ�DVWHULVP��DQ�LQIRUPDO�VKDSH�UDWKHU�WKDQ�

DQ�RIƅFLDO�FRQVWHOODWLRQ��RI�WKH�EULJKWHVW�VWDUV�LQ�WKH�

ZLQWHU�QLJKW�VN\��VHH�EHORZ���WDNLQJ�XV�LQWR�HDUO\�������

*RLQJ�FORFNZLVH�IURP�WKH�EULJKW�VWDU�6LULXV��$OSKD��_	�

&DQLV�0DMRULV��FORVHVW�WR�WKH�KRUL]RQ��LV�3URF\RQ��$OSKD�

�_	�&DQLV�0LQRULV���WKHQ�WKH�EULJKW�VWDUV�&DVWRU��$OSKD�

�_	�*HPLQRUXP��DQG�3ROOX[��%HWD�� �̀�*HPLQRUXP���

DFURVV�WR�&DSHOOD��$OSKD��_	�$XULJDH���GRZQ�WR�UHG�

VWDU�$OGHEDUDQ��$OSKD��_	�7DXUL���WKHQ�5LJHO��%HWD�� �̀�

2ULRQLV��XQGHU�2ULRQŝV�%HOW��DQG�EDFN�WR�6LULXV�� ES
EN

TU
N

A
R,

 G
ET

TY

Icy world view: there’s a chance to 

see a total solar eclipse on  

4 December from Antarctica 

Þ Follow the 

planets marching 

across the night sky 

in early December

The Winter Hexagon, best seen 

from December to February
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Landscaping worlds: this stunning view of  

an exoplanet seen from its moon is just  

one of the many incredible artworks created  

by data visualisation artist Luís Calçada
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Will Gater meets the people 
who work behind the scenes to 
create the astronomical imagery 
accompanying the headlines

PICTURING

SPACE

 F
URP�KLV�RIƅFH�RQ�WKH�RXWVNLUWV�RI�WKH�OHDI\�WRZQ�RI�*DUFKLQJ� 

Ś�QHDU�0XQLFK��*HUPDQ\�Ś�/X­V�&DO§DGD�KDV�VSHQW�WKH�ODVW����

\HDUV�RSHQLQJ�ZLQGRZV�RQWR�WKH�8QLYHUVH��+HŝV�EXLOW�EODFN�KROHV�

DQG�EURXJKW�HQWLUH�SODQHWDU\�V\VWHPV�LQWR�H[LVWHQFH��$QG�LWŝV� 

DOO�EHHQ�GRQH�IURP�LQ�IURQW�RI�D�FRPSXWHU�VFUHHQ�

7KDWŝV�EHFDXVH�&DO§DGD�LV�RQH�RI�D�QXPEHU�RI�VFLHQWLVWV�DQG�

YLVXDOLVDWLRQ�H[SHUWV�VFDWWHUHG�DURXQG�WKH�ZRUOG�ZKRVH�MRE�LV�WR�FUHDWH�

DVWURQRPLFDO�LPDJHU\�IRU�VSDFH�DJHQFLHV�DQG�REVHUYDWRULHV��:KHWKHU�

WKH\�SURFHVV�WKH�REVHUYDWLRQV�IURP�VSDFH�RU�JURXQG�EDVHG�WHOHVFRSHV�

WKHPVHOYHV�WR�FUHDWH�EHDXWLIXO�DVWUR�LPDJHV��RU�XVH�WKHP�DV�LQVSLUDWLRQ�WR�

FUHDWH�DUWLVWVŝ�LPSUHVVLRQV��WKH�HQG�UHVXOWV�DUH�VSHFWDFXODU��

7KRXJK�WKHLU�SLFWXUHV�PD\�HQWHU�WKH�ZRUOG�DWWDFKHG�WR�D�SUHVV�UHOHDVH��

WKH\ŝYH�VSUHDG�IDU�DQG�ZLGH�WKURXJK�SXEOLF�OLIH��7KH\ŝYH�LQVSLUHG�DUW�DQG�

VRPH�Ś�OLNH�WKH�0DUWLDQ�URYHUVŝ�VHOƅHV�Ś�KDYH�HYHQ�EHFRPH�PRGHUQ�GD\�

LFRQV�RI�VFLHQWLƅF�DGYDQFHPHQW��%XW�EHKLQG�WKHVH�H[WUDRUGLQDU\�SLFWXUHV� 

LV�D�UDUHO\�H[SORUHG�VWRU\�Ś�WKDW�RI�WKH�ZRUN�WKDW�EULQJV�WKHP�WR�OLIH�

 

State of the art 

&DO§DGD�FXUUHQWO\�ZRUNV�DV�D�GDWD�YLVXDOLVDWLRQ�DUWLVW�IRU�WKH�(XURSHDQ�

6RXWKHUQ�2EVHUYDWRU\�FUHDWLQJ�DVWURQRPLFDO�LOOXVWUDWLRQV�JXLGHG�E\�GDWD��

EXW�EXLOW�IURP�KLV�RZQ�LPDJLQDWLRQ��,QLWLDOO\��WKRXJK��KH�SODQQHG�WR�EHFRPH�

D�SURIHVVLRQDO�DVWURQRPHU�

�ş7R�VXSSRUW�P\�VWXGLHV�,�VWDUWHG�ZRUNLQJ�LQ�D�SODQHWDULXP�GRLQJ�D�ELW�RI�

HYHU\WKLQJ�Š�KH�VD\V��ş:H�QHHGHG�VRPH�LPDJHV�VR�,�VWDUWHG�ƅGGOLQJ�ZLWK�

VRPH�YHU\�EDVLF��'�SURJUDPPHV�MXVW�RXW�RI�FXULRVLW\�Š

7RGD\�&DO§DGDŝV�DUWLVWLF�VNLOOV�W\SLFDOO\�FRPH�LQWR�SOD\�ZKHQ�WKH�(62�

SUHVV�WHDP�DUH�SUHSDULQJ�WR�DQQRXQFH�D�QHZ�UHVXOW�RU�GLVFRYHU\�WR�WKH�

ZRUOG��%XW�LQ�WKH�FDVH�RI�SURIHVVLRQDO�ŜRXWUHDFKŝ�DVWUR�LPDJHV�Ś�WKH�

EHDXWLIXO�YLHZV�RI�JDOD[LHV�DQG�VZLUOLQJ�QHEXODH�FUHDWHG�XVLQJ�UHDO�GDWD�

FDSWXUHG�E\�RUELWLQJ�RU�JURXQG�EDVHG�REVHUYDWRULHV�Ś�WKHLU�EHJLQQLQJV�DUH�

XVXDOO\�WR�EH�IRXQG�LQ�WKH�UHVHDUFK�WKH\�RIWHQ�JR�RQ�WR�SXEOLFLVH��,W�FDQ�EH�>
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Þ This spectacular 

image of the centre 

of the Milky Way 

was created by 

combining data 

from the Chandra 

(blue and violet), 

Hubble (yellow)  

and Spitzer (red) 

space telescopes

a long journey too, from photons falling on a sensor 

to pictures on a computer screen. 

For NASA’s Chandra X-ray Observatory and 

other orbiting missions like it, the process of getting 

information from a telescope into the hands of 

scientists starts when the raw data is beamed home.

“The data are sent from the observatory down 

to Earth through what’s called the Deep Space 

Network, a series of telescopes around the world that 

allows us to communicate with telescopes and other 

instruments in space,” explains Dr Kimberly Kowal 

Arcand, a visualisation scientist working on data  

from the Chandra mission. “Both humans and 

machines check the data, including removing the 

effects of the spacecraft moving through space,  

and making sure nothing went awry in gathering the 

data. Once all of that happens successfully, the  

data can be delivered to the scientists who proposed 

that observation.” 

It’s not just space telescopes that have these 

routines either; robotic missions exploring the other 

worlds in our Solar System do too.

Kevin Gill is a software engineer at the Jet 

Propulsion Laboratory who has processed outreach 

imagery for NASA, including data from the Cassini 

mission to Saturn. Today one of his roles at the 

California-based lab is to also check on the images 

returning home from the InSight lander on Mars. 

“When the data comes down it’s in data packets,”  

he says. “So we have to take those, make sure they’re 

all there and assemble them into the raw image.” 

 

A fine art 

NASA’s Solar System missions typically have large, 

dedicated teams working on the production and 

analysis of pictures from each spacecraft. Such views 

DUH�SDUW�RI�WKH�PHGOH\�RI�VFLHQWLƅF�GDWD�UHWXUQHG�

by these spacecraft, and are a key source of insight 

for researchers. Indeed, it’s true that much of the 

professional astro imagery we see is gathered 

primarily for academic study. However, it’s when 

that data is used to create outreach images, that 

the worlds of art and science begin to blend with 

stunning effect. 

þ Below, left and 

right: two of Kevin 

Gill’s many stunning 

images of Saturn, 

processed from data  

captured by the 

Cassini spacecraft>

>
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From cosmic visions to press 

release visualisations, we discover 

how those pictures came to be
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Bringing the Bullet Cluster to life

“This image of the Bullet Cluster of 

galaxies actually provided the first 

direct proof of dark matter. I worked 

with Zolt Levay, Hubble’s image 

expert at the time, to create this 

image, and we went through a series 

of iterations of different colour 

mappings. At one time we had the 

X-rays in blue and the [gravitational] lensing map in 

pink, and it just didn’t work. So we reversed the colour 

scheme to be as you see it now. I don’t think we quite 

realised that we would be setting a standard of sorts 

for these types of images for years to come.”  

Kimberly Kowal Arcand

A last look at Enceladus

“[This was captured] during the 

descent into Saturn, on Cassini’s last 

orbit. It was just fun because on the 

last day we had the media there at 

JPL and I was going to be processing 

those final images. I was waiting all 

day for those to come down. While 

the media went off to watch the final 

signal [from the spacecraft] I actually came home and 

was just sitting on the couch working on the images.  

I sent them off to the JPL media office so they could 

include them in the press releases that morning.” 

Kevin Gill

Imagining Pluto 

“I did this illustration 11 

years ago and at the time 

we had no images, or very 

poor images, of Pluto and 

had to come up with 

something [for a press 

release]. I worked with 

Olivier Hainaut, one of the 

scientists at ESO (the European Southern 

Observatory), and he said we should have 

these ice patches. When we observed the 

first images from New Horizons of Pluto, I 

was like, ‘Yeah, it looks so close to what we 

have done!’ It was really cool. With most of 

the illustrations we make, we will very 

rarely have the chance to actually 

compare them with a direct observation.”  

Luís Calçada

Behind 

the images
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This artist’s illustration was created for a European 

Southern Observatory press release by ESO 

visualisation experts Martin Kornmesser and Luís 

Calçada. It depicts a rain of molten iron falling from 

the sky on the extrasolar planet WASP-76b. “The 

planet was tidally locked so [the astronomers] knew 

that there must be a very specific area where we go 

from very hot to very cold,” explains Calçada. “They 

detected iron so they were sure that iron would 

condense in this area.”

The idea for the wall of clouds (1) came from when 

the pair were being briefed on the project and a 

realisation that there would likely be large cloud 

structures on the terminator of the exoplanet. 

Kornmesser painted the scene in Photoshop while 

Calçada supplied simulated 3D features to be 

incorporated into the picture, such as clouds. These 

were carefully rendered in the software Terragen (2) 

and Cinema 4D to match the perspective (3) in 

Kornmesser’s painting.

Creating cosmic vistas

“The primary motivator is to tell the science 

story of the data accurately, but we try also to 

present them in a way that is both engaging and 

aesthetically pleasing,” explains Arcand.

One of the challenges Calçada says he faces when 

making artist’s impressions, is that people often have 

a pre-conceived notion of what space should look 

like, based on movies and television shows. “We’re 

NLQG�RI�ƅJKWLQJ�ZLWK�WKDW�EHFDXVH�ZH�ZDQW�WR�WU\�WR�

keep it real,” he says.

Balancing expectations with realism is one of many 

elements in a professional image processor’s work. 

Another challenge, which will be familiar to amateur 

astrophotographers, is the task of deciding how to 

display and portray phenomena we can’t actually see. 

“In some ways we must turn something that is 

invisible into something visible,” says Arcand. For 

data from space telescopes, like the X-ray-observing 

Chandra, this can sometimes mean blending the 

images with views from other missions observing at 

different wavelengths. “Even though we are working 

with data that can’t be changed, there are many ways 

to frame that information,” explains Arcand. “We ask 

questions like: how might this information best be 

served? In a simple 2D image with only X-ray light? Or 

should we tell the story using the X-rays combined with 

an image from an optical light or radio telescope?”

Producing a Chandra image often begins with 

The steps involved in producing an artist’s impression of an alien world

1

2 3

>
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DQ�LPDJH�IRUPDW�NQRZQ�DV�D�),76�ƅOH��,WŝV�D�IRUPDW�

WKDW�\RX�PD\�UHFRJQLVH��DV�LWŝV�WKH�ƅOH�W\SH�W\SLFDOO\�

produced by the CCD cameras commonly used for 

amateur deep-sky imaging. 

“The key next step is to bring the data into a 

SDFNDJH�WKDW�EULGJHV�WKH�VFLHQWLƅF�DQG�DHVWKHWLF�

perspectives and provides more minute control over 

the processing and results,” says Arcand. “For that, 

FITS Liberator, a plug-in for Photoshop, is ideal. We 

work on the image curves and levels, join multi-

wavelength layers, adjust colours, and so on.”

Some missions require quite complex data 

ZRUNƆRZV��)RU�LQVWDQFH��ZKHQ�*LOO�LV�ZRUNLQJ�RQ�

images sent back by the Juno mission to Jupiter, he 

has to use specialist software to re-project the raw 

imagery from the probe into stunning vistas of the 

Jovian cloud tops. Yet amid the technical processing 

work there are still artistic choices to be made. 

“Do I want to focus on the details in the lower 

DWPRVSKHUH�RU�VKRZ�WKH�KD]HV�DERYH�LW"Š�VD\V�*LOO��

He also has to be careful when sharpening an image 

not to introduce detail that isn’t real. Similar care is 

required when removing noise. “You don’t want to 

make anything look unnaturally smooth.”

Often the scientists whose research is being 

showcased or promoted through the outreach 

images will provide feedback on the pictures before 

they are released to the world. With Calçada’s artist’s 

impressions, researchers will occasionally suggest 

tweaks relating to the science of what’s shown, for 

example the colour something might be based on its 

temperature or how many starspots a star has given 

its age and activity. 

*LOOŝV�SODQHWDU\�ZRUN�KDV�HYHQ�OHG�WR�KLP�EHLQJ�

asked to re-process archival NASA images, such as 

last year’s re-release of Voyager 1’s iconic ‘Pale Blue 

Dot’ photograph.

In fact a vast amount of raw image data, from 

various space missions and orbiting telescopes, is 

today freely available through online archives like 

NASA’s Planetary Data System (https://pds.nasa.

gov) and the Hubble Legacy Archive (https://hla.

stsci.edu). Anyone with a computer and image-

HGLWLQJ�VRIWZDUH�OLNH�3KRWRVKRS�RU�*,03�FDQ�KDYH�D�

go at producing their own takes on some of the views 

released by space agencies and other organisations 

RYHU�WKH�GHFDGHV��,I�\RXŝUH�OLNH�*LOO�Ś�ZKR�EHJDQ�DV�D�

hobbyist and has recently been invited to join a team 

WDNLQJ�SLFWXUHV�ZLWK�WKH�0DUV�URYHU�&XULRVLW\�Ś�LW�FRXOG�

take you to some remarkable places. 

 

You can enter your own processed images for the 

Annie Maunder Prize for Image Innovation in this 

year’s Astronomy Photographer of the Year awards. 

Turn the page for details. X 

One of Kevin Gill’s Jupiter images, processed  

from data taken by the Juno spacecraft

This image of the volatile two-star system  

Eta Carinae combines X-rays (purple)  

from Chandra with optical (white) and 

ultraviolet data (cyan) from Hubble 

Luís Calçada worked in collaboration 

with Martin Kornmesser to create this 

dramatic piece for ESO, which shows the 

moment when a kilonova explodes

Will Gater is an 

astronomy journalist 

and science 

presenter. His latest 

book, The Mysteries 

of the Universe,  

has recently been 

published by DK
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opportunities in the Great Conjunction 

of Saturn and Jupiter in December, and 

Comet NEOWISE’s visit in the summer.

It’s also been a year that’s seen 

many people taking up stargazing and 

DVWURSKRWRJUDSK\�DV�D�ZD\�WR�ƅQG�VRODFH�

in the turmoil of the pandemic. Don’t be 

put off from entering just because you 

haven’t been doing it for long – the Patrick 

Moore Prize for Best Newcomer celebrates 

those who are just starting out. 

Alternatively, if you are more into 

processing data gathered by professional 

telescopes and space missions, the Annie 

Maunder Prize for Image Innovation 

might be the one for you.

Whether beginner or expert, the £10 

entrance fee allows you to enter up to  

10 images into any of the main categories 

T
he Astronomy 

Photographer of the 

Year Awards are open 

for entries once again 

with a grand prize of 

£10,000 up for grabs. For 

13 years, the competition has sought out 

images which blend technical skill with 

an artistic eye and create a captivating 

view of the Universe – and this year 

promises to be one of the most unique 

in the competition’s history. Although 

travel restrictions may have prevented 

astrophotographers travelling to their 

usual favourite imaging spots, it hasn’t 

stopped them from capturing the cosmos 

on camera. And there’s been no shortage 

of inspiration either, as 2020 has 

provided two once-in-a-lifetime photo 

The world-class competition 
returns to seek out the best 
astronomy image of the last year

Dates for the diary
Competition opens: 11 January 2021

Closing date for entries: 5 March 2021 

Entrance fee: £10 for up to 10 images

How to enter and rules:  

To read the rules, and put yourself in 

the running to become Astronomy 

Photographer of the Year 2021, visit 

the competition website:  

http://apy.rmg.co.uk 

40 BBC Sky at Night Magazine February 2021 

listed opposite, as long as your image 

was taken after 1 January 2020. A  

panel of judges will then select the best 

images and announce the winners on  

16 September 2021. Good luck!

Þ Nicolas Lefaudeux won the  

2020 competition with this image 

‘Andromeda Galaxy at Arm’s Length?’
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CATEGORIES
There are many categories to choose from and you can enter multiple times

Planets, Comets and Asteroids  

With the Great Conjunction 

and Comet NEOWISE offering 

fantastic photo opportunities, 

this category looks set to  

be one of this year’s most 

hotly contested.

Aurorae  
Getting out to see the aurora 

has been a challenge this year 

– unless you happen to live in 

the auroral oval – but if you did 

manage to capture images in 

2020, be sure to enter them. 

People and Space 

This year more than ever, 

we have felt the need to 

connect with the cosmos. This 

category celebrates images 

showing people or their 

LQƆXHQFH�RQ�WKH�QLJKW�VN\�

Skyscapes 

If you have an image which 

showcases the celestial sights 

against an earthly foreground 

– be it a tree-lined horizon or a 

built-up cityscape – it belongs 

in this category.

Our Moon 

The ever-changing face of the 

Moon offers a host of photo 

opportunities. Whether the 

whole disc or a crater close-up, 

enter your lunar images here.

Our Sun  
The Sun is just beginning to 

wake up after going through 

the slump of its 11-year solar 

cycle. Enter images of its 

increasing activity here.

Stars and Nebulae 

From a sparkling constellation 

to a colourful nebulae, there 

are countless beautiful sights 

within the Milky Way that are 

ripe for this prize.

Galaxies 

7KH�8QLYHUVH�LV�ƅOOHG�ZLWK�

billions of galaxies and, though 

we can only see a small 

handful of these, there are  

still hundreds to choose from. 

Young Astronomy 
Photographer of the Year 

Helping to foster the 

astrophotography talent of 

tomorrow, this category is 

open to anyone aged 15 and 

under by the closing date.

Special Prize: Patrick Moore 
Prize for Best Newcomer  

Don’t be put off from 

entering if you’re new to 

astrophotography; this prize is 

IRU�WKRVH�ZKR�ƅUVW�WXUQHG�WKHLU�

cameras to the sky this year.

Special Prize: Annie 

Maunder Prize for  

Image Innovation
This special prize asks entrants 

to use data from professional 

sources and process them 

in an innovative way. Last 

year saw entrants creating 

beautiful false-colour images, 

combining data from multiple 

observatories and even, in 

the case of last year’s winner, 

printing out high-resolution 

images and creating a sculpture 

with them. Can you come up 

with an even more unique way 

to show off the Universe?



mpb.com/info/make-good-use

Make good use of your used gear. Clear out your 

kitbag and cabinets, and sell what you’re not using 

to free up funds or trade in towards your next kit 

purchase.

With 250,000 customers and five stars on Trustpilot, 

you can trust us and sleep easy. Free up funds without 

leaving the house. Safe, convenient, fully-insured. 

And completely free of charge.

Make.
Good.
Use.



PE
TE

 L
A

W
RE

N
C

E

✦ Venus and Jupiter  
only half a degree apart

✦ Minor planet 29 
Amphitrite at opposition

✦ Lunar crater Endymion  
in a favourable libration

About the writers

Astronomy 
expert Pete 

Lawrence is  
a skilled astro 
imager and  

a presenter on The Sky at 

Night monthly on BBC Four

Steve 

Tonkin is  
a binocular 
observer. 
Find his tour 

of the best sights for 
both eyes on page 54

Red light friendlyAlso on view  

this month…

The Sky Guide

Get the Sky  

Guide weekly

For weekly updates on 
what to look out for in  
the night sky and more, 
sign up to our newsletter 
at www.skyat 

nightmagazine.com

To preserve your night 
vision, this Sky Guide 
can be read using a red 
light under dark skies

16-PAGE 
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PULLOUT
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Spot the Moon’s clair-obscur effect 
known as the Jewelled Handle

A TRICK OF THE LIGHT

Observe the Red Planet as it 
approaches the beautiful star cluster

MARS MEETS  

THE PLEIADES

Catch a gorgeous  
waxing crescent  
Moon on 12 February

THIN MOON
RISING

FEBRUARY 2020
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Family stargazing

Spotting thin evening Moons is fun and time-friendly; 
you’ll typically need to be in position, looking towards the 
west-southwest 20–30 minutes after sunset. The thin 

Moons on 13–15 February will be easiest for young eyes. Make sure 
the Sun has set, then see who can spot the thin Moon crescent 
first. On the 14th or 15th as the sky darkens, see if you can view 
the weak glowing night side of the Moon. Explain that this is due 
to light reflected by Earth illuminating the Moon’s night side; a 
phenomenon known as ‘earthshine’ or the ‘old Moon in the young 
Moon’s arms’. www.bbc.co.uk/cbeebies/shows/stargazing

FEBRUARY HIGHLIGHTS Your guide to the  

night sky this month

Thursday�
A tricky spot in 
the morning sky, 

Venus and Jupiter 
are half a degree 

apart and rise 15 minutes 
before the Sun. A daytime 
view would be easier, but 
only attempt this if you can 
protect your view from the 
glare of the Sun.

11

Saturday�
If you missed 
yesterday’s 

very thin Moon, try 
again today. The 

now 4%-lit waxing crescent 
should be easier to see 
above the west-southwest 
horizon approximately  
50 minutes after sunset.

13
Friday X�

Although not 
optimally 

positioned, it may be 
possible to spot a 

1%-lit waxing lunar crescent 
this evening. From the UK this 
very thin Moon will be located 
above the west-southwest 
horizon, to the left of the 
position where the Sun has set. 

12

Tuesday X�
This morning’s  
77%-lit waning 

gibbous Moon passes 
MXVW����Ō�IURP�WKH� 

binary star Porrima  
(Gamma (a) Virginis).

2

Saturday�
If you’re up early 
today, look towards  

the southeast where  
you’ll see a 33%-lit 

waning crescent Moon sitting 
���Ō�QRUWK�RI�PDJ�������$QWDUHV�
(Alpha (_) Scorpii).

6

Thursday�
As we approach 
midnight UT,  

the 41%-lit waxing 
crescent Moon  

VLWV�D�OLWWOH�RYHU��Ō�IURP� 
mag. +0.7 Mars.

18
Friday X�

This evening’s 
first quarter 

Moon sits close to the 
Pleiades and Hyades 

open clusters in Taurus. A 
telescopic view of the Moon 
just after 23:00 UT shows the 
peaks of the central mountains 
in crater Aristillus illuminated 
like a small star cluster.

19

Monday�
A telescopic view of Mars as the sky is darkening  
at 18:30 UT will show Mare Sirenum locaated slightly 

south of centre. The giant Olympus Mons volcano sits  
to the north of this dark mare.1



GETTING STARTED  

IN ASTRONOMY
If you’re new to 

astronomy, you’ll find  

two essential reads on our 

website. Visit http://bit.

ly/10_easylessons for our 

10-step guide to getting 

started and http://bit.ly/

buy_scope for advice on 

choosing a scope

Naked eye

Allow 20 minutes  

for your eyes to become 

dark-adapted 

Large scope

Reflector/SCT over 6 

inches, refractor over 4 inches 

Binoculars

10x50 recommended 

Photo opp

Use a CCD, planetary 

camera or standard DSLR 

Small/ 

medium scope

Reflector/SCT under 6 inches, 

refractor under 4 inches 

Family friendly

Objects marked 

with this icon are perfect 

for showing to children 

M35

Universal time (UT) 

and British Summer 

Time (BST)

Universal Time (UT) is  

the standard time used 

by astronomers around 

the world. British Summer 

Time (BST) is one hour 

ahead of UT

RA (Right ascension) 

and dec. (declination) 

These coordinates are the 

night sky’s equivalent  

of longitude and latitude, 

describing where an object 

is on the celestial ‘globe’

 NEED TO 

KNOW
The terms and symbols 

used in The Sky Guide
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Thursday�
This evening 
and 

tomorrow evening 
are favourable 

times for viewing the Moon’s 
southwest limb, the location 
of the Mare Orientale. As full 
Moon approaches, libration 
will tilt this part of the Moon 
towards us as the terminator 
marches across it.

25 

Tuesday�
Mag. +0.7 
Mars sits  

27 arcminutes 
south of  

mag. +4.3 Botein (Delta  
(b) Arietis) this evening. 

16

Monday�
Minor planet 
29 Amphitrite 

is at opposition 
today, shining  

at mag. +9.1 in the constellation  
of Leo. Turn to page 53 for 
more information.

22 
Tuesday�

A telescopic 
view of this 

evening’s Moon  
will reveal a  

bright star-like dot to the  
west of the bright crater 
Aristarchus. This dot is a 
clair-obscur effect called  
the Star-Tipped Mountain. 

23

Saturday�
Mars is 
beginning a 

southern track  
below the Pleiades 

open star cluster. The mag. 
+0.9 planet is currently located  
���Ō�VRXWKHDVW�RI�WKH� 
cluster’s centre.

27 

Sunday�
A telescope  
or binocular  

view of the Moon, 
seen at around 

midnight UT, will show the 
clair-obscur effect known  
as the Jewelled Handle. It’s 
caused when the mountain 
range bordering Sinus Iridum 
catches the lunar dawn.

21 

W Wednesday�
This evening’s 
31%-lit waxing 

crescent Moon  
VLWV����Ō�VRXWK�RI� 

mag. +5.8 Uranus.

17

Friday�
Mag. +0.4 
Mercury and 

–1.8 Jupiter are  
MXVW��Ō�DSDUW� 

this morning. A tricky spot  
low above the southeast 
horizon, both planets rise 
approximately 40 minutes 
before the Sun. 

28 

Wednesday�
With the Moon 
in the morning 

sky, this is an 
excellent time to 

investigate the myriad 
deep-sky objects located 
in and around Orion,  
the Hunter, such as M78 
shown here. Orion is 
highest early evening, 
around 20:30 UT.

3



DON’T MISS

Jupiter and Saturn are slowly 

emerging into the morning 

sky, having reached conjunction with  

the Sun on 23 and 29 January 

respectively. Dazzling Venus has been 

visible in the morning sky since June 2020. 

This month there will be two close and 

somewhat challenging conjunctions 

between Venus, Jupiter and Saturn. 

,WŝV�6DWXUQŝV�WXUQ�ƅUVW��9HQXV�DQG�6DWXUQ�

appearing just 23 arcminutes apart on  

the morning of 6 February. Jupiter’s close 

encounter follows on the 11th, when  

both planets are 31.5 arcminutes apart.

The challenging element occurs 

because all three planets are awkwardly 

positioned from the UK, rising less than  

30 minutes before sunrise. While mag. 

ƥ3.8 Venus stands out against a bright 

twilight sky, it’s unlikely that mag. +0.9 

Saturn will be able to do the same. It’s 

even questionable whether mag. –1.8 

Jupiter will be that easy as a low altitude 

object in a bright February morning sky.  

If you want to give it a try with the naked 

eye or using binoculars, the conjunctions  

rise above the southeast horizon 

approximately 20 minutes before sunrise. 

Extreme care needs to be taken to ensure 

you don’t inadvertently look at the Sun. 

Whatever you do, it’s imperative to stop 

looking if the Sun has appeared above  

the horizon.

At this point you might be forgiven for 

thinking we’ve introduced you to two 

conjunctions you can’t see! While this 

may be the case for the naked eye, if you 

have the ability to locate Venus during 

the day, this changes the game. It is 

possible to see Saturn under daylight 

conditions, but it’s tricky at best. Being 

dim, it appears with extremely low 

contrast. As a consequence, and 

considering it’s a low object from the UK 

anyway at the moment, a clear, crisp 

February sky is needed to stand a chance. 

Jupiter is a better prospect, but even at 

mag. –1.8 it too can appear faint under 

blue-sky conditions. The location  

of Venus near to both gas giants is a  

huge bonus because Venus is relatively 

easy to see in daylight. There are various 

techniques which can be used to spot it 

with a telescope during the day. Filtering 

your telescope for solar viewing, centring 

on the Sun’s disc and using setting circles 

to offset to Venus is one method.

Alternatively, some Go-To systems will 

allow you to slew to Venus using the 

ƅOWHUHG�6XQ�DV�D�QDYLJDWLRQDO�VWDUWLQJ�

point. If this is not possible, a Go-To mount 

set up during the previous night and left 

on may be the way to go. If you don’t have 

Go-To, but can locate Venus soon after 

rising, it should then be possible to stay 

with the planet until it has gained 

additional altitude.

BEST TIME TO SEE:  

Venus-Saturn on 6 February;  

Venus-Jupiter on 11 February
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THE BIG THREE The three top sights to observe or image this month
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Venus and 
Jupiter 
conjunction

Þ 9HQXV�DQG�6DWXUQ�DUH�GXH�VRXWK�DW�������87�RQ���)HEUXDU\��ZLWK�DQ�DOWLWXGH�DURXQG���Ō�� 

7KHQ�RQ�WKH���WK�9HQXV�DQG�-XSLWHU�DUH�GXH�VRXWK�DW�������87�ZLWK�DQ�DOWLWXGH�DURXQG���Ō

Jupiter

Venus 1º

ESE SE

Jupiter and Venus on 
11 February, minutes 

prior to sunrise

Jupiter

Venus
Venus

Saturn

6 February, 11:40 UT 11 February, 11:45 UT

,QYHUWHG�WHOHVFRSH�YLHZ����[�PDJQLƅFDWLRQ ,QYHUWHG�WHOHVFRSH�YLHZ����[�PDJQLƅFDWLRQ

S S



Thin Moon 
spotting

Mars approaches the Pleiades

The year 2021 looks like a good one 

for thin Moon spotters with a 

number of very thin waxing and waning 

lunar crescents on display. Multiple 

opportunities are good news, because one 

element that typically thwarts thin Moon 

spotters is the weather! Assuming it’s clear 

on 12 February, it may be possible to see a 

1%-lit waxing lunar crescent low above the 

west-southwest horizon just after sunset. 

This Moon is only above the horizon for 

40 minutes after the Sun has set, so you’ll 

need to be quick to spot it. Binoculars are 

the best tool here, but ensure the Sun has 

properly set before trying. Don’t expect 

this to be easy, as the 1%-lit crescent Moon 

will be appearing against a bright twilight 

sky and won’t be particularly bright itself. 

If you struggle with the waxing crescent 

on the 12th, don’t feel too bad, as it’s 

JHQXLQHO\�GLIƅFXOW�WR�VHH��2Q�WKH�IROORZLQJ�

BEST TIME TO SEE: Last week of February
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It’s sad to see Mars 

fading. Its mag. +0.5 

appearance at the start of 

February is a far cry from  

the brilliant mag. –2.6 it got to 

LQ�2FWREHU�������+RZHYHU��WKH�

planet remains interesting  

to watch with the naked eye  

over the February to March 

period as it will be passing  

just south of the Pleiades  

open cluster, M45. At the  

start of February, Mars is in 

southern Aries, approximately 

PLG�ZD\�EHWZHHQ�+DPDO�

(Alpha (_) Arietis) and Menkar 

(Alpha (_) Ceti). Despite its 

diminished brightness, the 

planet’s orange hue will still  

be obvious. 

evening, the 13th, the now 4%-lit waxing 

crescent should be a lot easier as it 

remains above the horizon for two hours 

after sunset. This means the Moon will 

stand out better against a darker sky.

If it’s clear on the 14th, the now 9%-lit 

waxing crescent Moon should be obvious. 

This is often a lovely sight due to the 

Moon’s night side glowing gently from the 

HDUWKVKLQH�Ś�OLJKW�UHƆHFWHG�IURP�(DUWK�

If you’re new to thin Moon spotting,  

WKH�GLIƅFXOW\�RI�VHHLQJ�XOWUD�WKLQ�OXQDU�

crescents around 1%-lit may be a surprise. 

+RZHYHU��LWŝV�ZRUWK�SHUVLVWLQJ�WR�WU\� 

and see or photograph one. As 

mentioned, there will be a number of 

good opportunities in 2021, some in the 

evening sky and some in the morning sky, 

so your chances for seeing at least one 

should be promising.

BEST TIME TO SEE:  

Post sunset on 12–15 February

As February slips by,  

Mars nudges further east.  

2Q�WKH�HYHQLQJ�RI�WKH���WK�� 

mag. +0.7 Mars passes  

27 arcminutes south of mag. 

+4.3 Delta (b) Arietis. A 40%-lit 

waxing crescent Moon joins 

Mars on the evening of the 

18th, the Moon’s disc being  

5Ō�below the planet early in  

the evening. 

Mars moves from Aries into 

Taurus on 23/24 February,  

but is unable to reach its 

highest position in the sky,  

due south in darkness.  

Despite this, it remains  

the most northerly planet, 

managing to appear 55Ō up as 

darkness falls. 

As we approach the end of 

the month, Mars appears near 

the Pleiades open cluster. Early 

evening on the 28th, the mag. 

+0.9 Red Planet sits just 3.4Ō 

south of this beautiful cluster.

A 1%-lit waxing crescent  

Moon should be visible from  

15 minutes after sunset on  

���)HEUXDU\�����Ō�DERYH�WKH�

west-southwest horizon 

Mars will appear close to 

the Pleiades open cluster 

at the end of February

Mars

Pleiades



The phase and relative sizes of the planets this month. Each planet is shown 

with south at the top, to show its orientation through a telescope

Mars 

15 Feb

Jupiter 

15 Feb

Saturn  

15 Feb

Uranus 

15 Feb
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Uranus

Venus 

15 Feb

Mercury 

15 Feb

Mercury 

1 Feb

Neptune 

15 Feb

Mercury 

28 Feb

PICK OF THE

MONTH

Uranus is now losing altitude as true 

darkness falls, the evening twilight 

rapidly expanding to encompass the 

planet. Having said this, the ice giant 

still manages a healthy altitude of 46Ō 

from the centre of the UK in darkness at 

WKH�VWDUW�RI�WKH�PRQWK��D�ƅJXUH�ZKLFK�

drops to 30Ō by the end of the month. 

February therefore presents a last-chance 

opportunity to grab a view of this distant 

world before it’s engulfed by the evening 

twilight, not to return to UK dark skies 

until next autumn.

Despite having a diameter of 50,700km, 

at its great distance of 19.9 AU Uranus 

presents a tiny disc, just 3.5 arcseconds 

across. This is about three times the 

apparent diameter of Jupiter’s largest 

moon, Ganymede as it appears from 

Earth. There’s not a lot of detail visible  

on Uranus’s tiny disc. Larger instruments 

The planets in February
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THE PLANETS Our celestial neighbourhood in February

Best time to see: 1 February, 18:50 UT

Altitude: 48Ō

Location: Aries

Direction: Southwest

Features: Colour, moons, subtle  

banded atmosphere

Recommended equipment:  

150mm or larger

or high-resolution planetary 

imaging setups may  

show atmospheric banding, 

especially through  

ORQJ�SDVV�UHG�ƅOWHUV�� 

Rare, bright storms 

do occur in Uranus’s 

atmosphere and if  

these are particularly 

large, they may be 

detected and recorded  

by amateur equipment. 

Sitting on the threshold 

of naked-eye visibility  

at mag. +5.8, Uranus 

is best detected with a bit of optical 

assistance, such as that given by 

binoculars. However, through 

such a small instrument the 

planet simply appears like  

a sixth magnitude star.  

A small telescope will  

reveal the planet’s green  

hue, something that is  

quite striking if you’ve 

never seen it before.

A 31%-lit Moon passes 

3.2Ō south of Uranus on  

the evening of 17 

February, presenting a 

good opportunity for 

catching both objects in 

WKH�VDPH�SKRWRJUDSKLF�ƅHOG�RI�YLHZ�ZLWK��

say, a DSLR camera and a 300mm lens.

Þ View Uranus through  

a small telescope to  

catch its green hue

ARIES
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Observers can catch  

distant Uranus near the 

Moon on 17 February



More ONLINE
Print out observing forms for 
recording planetary events  

Mercury
Best time to see: 1 February, 

from 40 minutes after sunset

Altitude: 5Ō (low)

Location: Aquarius

Direction: West-southwest

Mercury is best seen at the 

month’s start when it’s visible in 

the evening sky, setting 70 

minutes after the Sun on the 

1st. At mag. +1.4, it’s not very 

bright, which will hamper 

attempts to locate it. It then 

heads towards the Sun, 

probably becoming lost from 

view on the 5th, while inferior 

conjunction occurs on the 8th. 

After this Mercury emerges 

again into the morning sky, 

passing close to Jupiter and 

Saturn over February’s last half. 

Venus
Best time to see: 1 February, 

20 minutes before sunrise

Altitude: 0.5Ō (extremely low)

Location: Sagittarius

Direction: Southeast

Mag. –3.9 Venus is a morning 

object, poorly positioned due  

to a shallow ecliptic angle. The 

time between Venus rising and 

sunrise reduces from 26 minutes 

at the start of February to zero 

at the month’s end. Venus and 

Jupiter are 31 arcminutes apart 

on the 11th, which will be tricky 

to spot in the morning twilight 

as Venus rises just 12 minutes 

before the Sun. 

Mars
Best time to see: 1 February, 

18:30 UT

Altitude: 54Ō

Location: Aries

Direction: Just west of south

Mars fades this month, from 

mag. +0.4 on the 1st to +0.9 by 

its close. Through a scope the 

planet shows an 89% disc 

during February, its apparent 

size dipping from 7.9 to 6.4 

arcseconds over the month. A 

40%-lit waxing crescent Moon 

sits 5Ō from Mars on the evening 

of the 18th. By the end of the 

month, Mars will sit 3.3Ō south 

of the Pleiades.

Jupiter
Best time to see: 28 February, 

20 minutes before sunrise

Altitude: 1.3Ō (very low)

Location: Capricornus

Direction: Southeast

Jupiter and Saturn re-emerge 

from solar conjunction into the 

morning sky this month, but are 

too close to the Sun to be seen 

properly. A close conjunction 

between Jupiter and Venus 

occurs on the morning of the 

11th, with both planets being 

half a degree apart. They will be 

GLIƅFXOW�WR�VHH�WKRXJK��ULVLQJ����

minutes before the Sun. By the 

28th, Jupiter and Saturn are on 

YLHZ�DERYH�D�ƆDW�VRXWKHDVW�

horizon shortly before sunrise. 

Saturn
Best time to see: 28 February, 

30 minutes before sunrise

Altitude: 2Ō (very low)

Location: Capricornus

Direction: Southeast

Saturn was in conjunction with 

the Sun on 24 January and now 

appears in the morning sky.  

It’s poorly positioned all month. 

The best chance of spotting it 

will be on the 28th, when it  

rises one hour before the Sun. 

Neptune
Best time to see: 1 February, 

19:00 UT

Altitude: 11Ō

Location: Aquarius

Direction: West-southwest

Neptune is a compromised 

evening planet, only achieving 

11Ō altitude above the west-

southwest horizon on the 1st 

under truly dark conditions.  

It requires binoculars to see, 

shining at mag. +8.0. By the 

month’s end, it will be lost to 

the evening twilight glow.
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Using a small scope you can spot Jupiter’s biggest moons. Their 

positions change dramatically during the month, as shown on 

the diagram. The line by each date represents 00:00 UT. 

arcminutes
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Explore the celestial sphere with our Northern Hemisphere all-sky chart

How to use this chart

1.  Hold the chart  
so the direction  
you’re facing is  
at the bottom.

2.  The lower half  
of the chart  
shows the sky 
ahead of you.

3.  The centre of  
the chart is the 
point directly  
over your head.

Sunrise/sunset in February*

*Times correct for the centre of the UK 

Date Sunrise Sunset

1 Feb 2021 07:55 UT 16:53 UT

11 Feb 2021 07:36 UT 17:13 UT

21 Feb 2021 07:15 UT 17:33 UT

03 Mar 2021 06:53 UT 17:52 UT

Moonrise times

1  Feb 2021, 21:41 UT 17 Feb 2021, 09:38 UT

5  Feb 2021, 01:56 UT 21 Feb 2021, 11:03 UT

9  Feb 2021, 06:52 UT 25 Feb 2021, 15:02 UT

13 Feb 2021, 08:45 UT 01 Mar 2021, 20:47 UT

Moonrise in February*

1 February at 00:00 UT  

15 February at 23:00 UT

28 February at 22:00 UT

On other dates, stars will be in slightly different positions 
because of Earth’s orbital motion. Stars that cross the 
sky will set in the west four minutes earlier each night. 

When to use this chart

Saturday Sunday Monday Tuesday Wednesday Thursday Friday
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þ Crater Endymion 

is located on 

the Moon’s 

northeastern limb

Rutherfurd ERutherfurd E

De La Rue

Endymion G

Endymion B
Endymion C

Unnamed lava plain

Craterlet trio

Concentric crater
Endymion K

Endymion A

N
Endymion
Type: Crater

Size: 126km

Longitude/Latitude: ����Ō�(������Ō�1

Age: 2OGHU�WKDQ�����ELOOLRQ�\HDUV

Best time to see: Three days after new 

Moon (14–15 Feb) and two days after  

IXOO�0RRQ�����-DQ�	����)HE���

Minimum equipment:���[�ELQRFXODUV
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MOONWATCH February’s top lunar feature to observe

Endymion

Endymion is 4km deep with isolated peaks on  

the eastern rim rising as high as 4.6km. Its location 

means that the crater is best viewed during the  

early lunar phases or after full Moon. As ever, most 

detail appears when sunlight hits the crater obliquely. 

Endymion’s rim consists of a series of complex 

terraces leading down to a smooth, virtually 

IHDWXUHOHVV�ƆRRU��:LWK�FDUH��LWŝV�SRVVLEOH�WR�VHH�

YDULDWLRQ�LQ�WKH�WRQDO�DSSHDUDQFH�RI�WKLV�ƆRRU�� 

lighter streaks running north to south are the  

most obvious features here. 

The completely smooth appearance of Endymion’s 

ƆRRU�LV�EURNHQ�DW�KLJK�UHVROXWLRQ��7KHUHŝV�D�FXULRXV�OLQH�

of three craterlets 

towards the north  

of the crater, the 

northernmost  

two being 3km 

in diameter, the 

southern one 

slightly smaller at 

2.7km. A further 

depression sits west 

of the middle craterlet but this isn’t as deep as the 

main trio. These features stand as a good test for a 

200mm instrument or high-resolution imaging setup.

If you fancy another observing challenge, there’s  

an interesting unnamed ancient crater, 121km 

southwest of Endymion’s centre. To locate it, use the 

narrow dimension of the crater as a ruler and imagine 

where the western rim would appear if you slid the 

crater towards the Moon’s centre, so that 

the eastern rim would end up where the 

current crater’s centre lies. If you can 

follow this admittedly convoluted 

description, the displaced western rim 

overlays the unnamed feature, a 6.5km 

shallow crater with a perfectly aligned 

inner ring that’s 2.8km in diameter. This 

unusual concentric crater lies 26.5km to 

the northwest of 7km Endymion K.

Located immediately east of Endymion 

is Endymion A��D�ZHOO�GHƅQHG���NP�

crater itself, showing lots of internal 

structure. The same can be said of 60km 

Endymion B although this feature lies a 

fair distance further to the northeast, 

182km centre-to-centre from Endymion A. 

North of Endymion is 136km De La Rue, 

an ancient and rather battered feature. 

Between the pair lies 15km Endymion G. 

This small crater sits on the western edge 

of a large unnamed lava plain. The 

northern, western and eastern borders of 

this plain appear like a rough crater rim, 

leading to the speculation that this is 

actually a highly eroded ancient crater. 

Endymion is an impressive walled plain located 

close to the Moon’s northeast limb. As a 

consequence, the crater appears foreshortened from 

Earth and is subject to the effects of libration – a 

rocking and rolling action stemming from the fact 

that the Moon’s orbit is tilted and elliptical. A 

favourable libration will bring Endymion closer to  

the Moon’s centre and as it does so, 260km Mare 

Humboldtianum also rotates into view, visible 

EHWZHHQ�(QG\PLRQ�DQG�WKH�0RRQŝV�OLPE��:KHQ�WKH�

libration is unfavourable and Endymion is close to the 

lunar limb, it may appear separated from the limb by 

an amount equal to the crater’s narrowest apparent 

dimension. At a favourable libration, Endymion’s 

eastern rim appears separated from the Moon’s limb 

by 2.5x the crater’s longest apparent dimension  

– a notable variation. In late January and early 

February, libration is unfavourable, but it’s favourable 

mid-month, giving you the best of both worlds.

Endymion is best 
viewed during early 
lunar phases or  
after full Moon



 

COMETS AND ASTEROIDS
Spot asteroid 29 Amphitrite as it reaches 

opposition in the constellation of Leo

Merak (Beta ( )̀ Ursae Majoris) 

is the southernmost of the two 

stars in the Plough asterism 

which form the navigational 

pair known as ‘The Pointers’. 

They get this label because 

they literally point at the  

Pole Star, Polaris (Alpha (_) 

Ursae Minoris). The name 

Merak means ‘the loins of the 

bear’ and despite its prominent 

position and beta designation 

LW�LV�DFWXDOO\�WKH�ƅIWK�EULJKWHVW� 

of the seven stars that form 

the familiar Plough pattern. 

Merak shines at mag. +2.4.  

The Plough is circumpolar  

from the UK – close enough  

to Polaris to never be able  

to set below the horizon. 

Consequently, it and Merak are 

always visible to the naked eye 

from the UK whenever the sky 

is dark and clear. 

Merak is a white sub-giant 

VWDU�RI�VSHFWUDO�FODVVLƅFDWLRQ�

A1 IV. It also shows unusually 

strong lines of certain metals  

in its spectrum; ‘metals’ in 

astronomy refers to elements 

heavier than hydrogen. The 

distance to Merak has been 

measured as 79.7 lightyears 

DQG�LW�LV�RQH�RI�ƅYH�VWDUV�LQ�WKH�

Plough asterism that belong to 

an association known as the 

Ursa Major Moving Group. This 

JURXS�RI�ƅYH�Ś�DOO�EXW�'XEKH�

(Alpha (_) Ursae Majoris) and 

Alkaid (Eta (¡) Ursae Majoris)  

– have matching proper 

motions; a term that describes 

the direction and speed of 

movement of a star in space. 

Minor planet 29 Amphitrite reaches opposition on 22 February, 

when it can be found shining among the stars of Leo, the Lion  

at mag. +9.1. At 00:00 UT on the 1st, it can be found south of 

mag. +6.9 TYC 852-1298-1, about a degree north-northeast  

of the mag. +9.5 elliptical galaxy M105 near the Lion’s belly. 

At February’s start Amphitrite will be at mag. +9.6, its dimmest 

for the month. It brightens to mag. +9.1 by the 20th, remaining at 

this level until the 24th, before dimming back to mag. +9.2 by 

PRQWK�HQG��,WV�WUDFN�WDNHV�LW�LQWR�WKH�ERG\�RI�/HR�WR�HQG��Ō�

northwest of Regulus (Alpha (_) Leonis) on the 28th.

Amphitrite is one of the largest S-type asteroids known, with  

a diameter around 200km; S-type asteroids are stony in 

composition (siliceous mineralogical). Approximately 17 per cent 

of all the known asteroids are S-type. At favourable oppositions 

Amphitrite can reach mag. +8.6, but normally it hovers around 

mag. +9.5, the threshold brightness for average binoculars. 

Amphitrite’s small magnitude range comes from its fairly 

circular orbit; a more eccentric orbit typically produces a  

more pronounced variation between brightest and dimmest 

magnitudes. Its orbital distance from the Sun varies from 2.7 AU 

STAR OF THE MONTH
Spot Merak, at the bottom of the Plough
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(410 million km) at aphelion to 2.37 AU (355 million km) at 

perihelion. Amphitrite takes 4.09 years to complete each orbit, 

rotating once on its own axis every 5.4 hours. 

The Moon will be in its fuller phases towards February’s start 

and end, but this shouldn’t stop you from seeing Amphitrite as  

the asteroid appears as a point source of light. 

This indicates a probability 

that they are related, a group 

of stars along with others in 

the association, which would 

have formed together. 

Merak is three times larger 

than the Sun, has a mass 2.7 

times larger and a luminosity 

63 times higher. It also has  

an infrared excess – indicating 

that it is likely to have a 

circumstellar disc surrounding 

it, which probably comprises 

orbiting dust. 

LEO

Chertan

Algieba

Regulus

29 Amphitrite

1 Feb

11 Feb

21 Feb

1 Mar

c

a

d

_

b

e

l

NGC 3489

NGC 3384
M105

M96 M95

PGC 30378

NGC 3628

M65

M66

Leo
Triplet

NGC 3607

Ellis 6

NGC 3344

TYC 852-1298-1

Sketch or photograph 

the location where you 

think Amphitrite will  

be over several nights

With four other  

3ORXJK�VWDUV��0HUDN� 

is a member of the 

Ursa Major Moving 

*URXS��DV�VKRZQ�E\�

the blue arrows
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1. Mizar and Alcor

Mizar (Zeta (c) Ursae Majoris) and 

Alcor (80 Ursae Majoris), were once 

used as an eyesight test: if you couldn’t see 

two stars, you needed spectacles. They are  

easy to split in binoculars, and these also 

reveal a fainter (mag. +7.6) companion that 

makes the southeast apex of a triangle 

with Alcor and Mizar. Extend a line from 

0L]DU�WKURXJK�WKLV�FRPSDQLRQ�IRU����Ō�WR�

find the red 83 Ursae Majoris. � SEEN IT

2. Groombridge 1830

Groombridge 1830 has the third 

greatest proper motion (the 

apparent motion of a star relative to the 

celestial sphere) and it is brighter (mag. 

+6.5) and easier to find than the faster 

two. It is half way between Chara (Beta ( )̀ 

Canum Venaticorum) and Alula Borealis 

(Nu (i) Ursae Majoris). This will take a few 

years, but if you plot its position in relation 

to its surrounding stars, you should notice 

its changing position. � SEEN IT 

3. 15 & 17 CVn

1DYLJDWH�D�OLWWOH�PRUH�WKDQ����Ō�HDVW�

from Cor Caroli (Alpha (_) Canum 

Venaticorum), where you will find a widely 

separated (4.6 arcminutes) pair of stars,  

15 CVn and 17 CVn. This is not a binary 

star, but merely a line-of-sight pairing that 

shows how distance affects magnitude: 

although they appear to us to be of similar 

brightness, 15 CVn is six times as far and 

25 times as bright as 17 CVn. � SEEN IT

4. M94

Return to Cor Caroli and imagine a 

line between it and Chara. From  

KDOI�ZD\�DORQJ�WKLV�OLQH��QDYLJDWH��Ō�LQ�WKH�

direction of Alkaid (Eta (d) Ursae Majoris). 

Here, possibly needing averted vision at 

first, you should find the faint glow of  

light from the spiral galaxy M94. Like all 

galaxies it benefits greatly from dark, 

transparent skies, but it is usually quite 

easy to detect once it is above any 

low-level sky-glow. � SEEN IT 

5. M51

Our next galaxy is brighter and is 

easy to find. Imagine that a line from 

Mizar to Alkaid is the upright of a letter  

‘L’; M51 lies at the ‘toe’ of this imaginary  

Ŝ/ŝ�����Ō�IURP�$ONDLG�LQ�WKH�GLUHFWLRQ�RI�0����

You’ll see the glow of 25 billion suns that 

lie 20 million lightyears away. If you use 

averted vision, can you detect that it is 

slightly elongated? � SEEN IT

6. M101

Because M101 is a large, faint galaxy, 

we don’t want to magnify it too much 

and, to maximise our chance of seeing it, 

we’ll wait for pristine sky conditions when 

the galaxy is above any skyglow. Picture 

an equilateral triangle with Mizar and 

Alkaid as its base; M101 is just inside the 

third apex. With averted vision, you should 

notice a ghostly patch that is a bit brighter 

than the rest of the sky. � SEEN IT

BINOCULAR TOUR
This month we explore the region around Mizor and Alcor in the Plough’s handle
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Follow Mare 
Humboldtianum 

when it’s lit  
by the Sun

THE SKY GUIDE CHALLENGE
Can you spot Mare Humboldtianum and watch as the sea librates out of view

This month’s ‘Moonwatch’ target on  

page 52 is the crater Endymion. From 

Earth, this 126km diameter feature 

appears located close to the Moon’s 

northeast limb. This month we’re 

challenging you to locate Mare 

Humboldtianum, a sea near to Endymion 

in the zone of libration. Your challenge is 

WR�ƅUVW�LGHQWLI\�WKH�VHD�DQG�WKHQ�ZDWFK�LW�

as libration rotates it out of view.

The Moon’s orbit is elliptical and tilted 

to the plane of Earth’s. Although the 

Moon is gravitationally locked to Earth so 

that one face always points towards us, 

the tilt of its orbit and its elliptical shape 

causes a rocking and rolling action to be 

seen from Earth. This combined 

movement is known as libration. 

Features near to the Moon’s limb as 

seen from Earth appear to approach and 

distance themselves from their nearest 

limb over the course of a lunar month.  

If sped up the motion would appear  

quite hypnotic, an oscillating action 

tantalisingly bringing features into good 

view before snatching them away once 

again. Endymion does this. When closest 

to the limb it appears like a narrow  

ellipse, heavily foreshortened. When 

farthest from the limb, it still appears 

foreshortened but the ellipse of its rim is 

wider, allowing you to better see internal 

detail. However, despite its variable 

appearance, Endymion always remains 

visible from Earth, irrespective of the 

Moon’s overall libration state. 

This is not the case for Mare 

Humboldtianum located northeast of 

Endymion. This 160km x 160km lava sea 

has the advantage of being visible when 

the Sun is high in its sky. Consequently, it 

is possible to follow it for a decent amount 

of time whenever it’s lit by the Sun and 

libration keeps it in view. 

,W�ZLOO�SUREDEO\�ƅUVW�EHFRPH�YLVLEOH� 

on the evening of 13 February when the 

Moon is at a 4 per cent phase. With the 

disappeared from view, dragged over the 

Moon’s edge by libration. 

See if you can watch this happen  

from one night to the next. If you’re an 

astrophotographer, why not try and  

take a sequence of images which can 

then be animated to show how the  

sea disappears. If you can, use a bit of 

PDJQLƅFDWLRQ�IRU�WKLV��XVLQJ�(QG\PLRQ� 

as a positional anchor. If the clouds get  

in the way, another opportunity occurs 

next month between 15–27 March. 
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terminator virtually touching the mare’s 

western edge during the early evening  

RI����)HEUXDU\��LW�PD\�EH�GLIƅFXOW�WR�

identify it precisely. Visibility improves 

over subsequent evenings allowing you  

to spot Humboldtianum even as libration 

takes it closer towards, then over, the 

Moon’s limb. On the evening of the 22nd, 

Mare Humboldtianum is right on the  

edge of the 78%-lit waxing gibbous  

Moon. By the 26th,  just before full Moon 

on the 27th, Humboldtianum will have 

Þ Mare Humboldtianum approaching, then disappearing, over the Moon’s limb

Mare Humboldtianum

Mare Humboldtianum

Endymion

Endymion

Endymion
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DEEP-SKY TOUR We explore the open clusters in the 

constellation of Auriga, the Charioteer

1 M38

M38 is a mag. +6.4 open cluster  

in Auriga, located mid-way 

between Hassaleh (Iota (f) Aurigae) 

and Theta (e) Aurigae. It sits at 

the northeast end of a curving 

line of mag. +6.0 and +7.0 stars 

that forms the smile of the 

Cheshire Cat asterism. The 

cluster is rich with a good 

distribution of bright and 

dim members. Through a 

150mm scope some of 

the brighter stars appear 

to form a cross or, with a 

bit of imagination, a 

shape that resembles a 

VWDUƅVK��$����PP�

instrument reveals around 

100–150 members within an 

DUHD����DUFPLQXWHV�DFURVV���

2 NGC 1907

M38 makes a good 

comparison with our next 

target, NGC 1907, which sits 34 arcminutes 

south and a bit west of M38. This is an old cluster 

with an estimated age of 500 million years. M38 by 

FRPSDULVRQ�LV�HVWLPDWHG�WR�EH�KDOI�WKDW�DJH�DW�����

million years. NGC 1907 is also further away at 4,500 

lightyears. Shining with an integrated magnitude of 

������1*&������LV�FRPSDFW��DSSHDULQJ�RQH�VL[WK�WKH�

size of M38. Around 30 stars can be seen with a 

150mm scope, increasing to 40 when you double the 

aperture. The cluster is framed by a triangle of mag. 

�����������DQG������VWDUV��$QDO\VLV�RI�0���DQG�1*&�

1907 suggests both were formed in different regions 

RI�WKH�JDOD[\�DQG�DUH�H[SHULHQFLQJ�D�FHOHVWLDO�ŜƆ\�E\ŝ��

3 NGC 1931

Head back to M38 and then 100 arcminutes 

south-southeast for diffuse nebula NGC 

������7KLV�REMHFW�KDV�HPLVVLRQ�DQG�UHƆHFWLRQ�UHJLRQV��

revealed by long exposure photography as an 

attractive composition of reds, pinks and blue-grey 

colours. It shines with an integrated magnitude of +11.3 

and although visible through smaller instruments, 

EHQHƅWV�IURP�H[WUD�OLJKW�JUDVS��7KURXJK�D����PP�

scope, the most obvious feature is a tight group of 

three stars. Under dark-sky conditions a glow is visible 

DURXQG�WKHP��$����PP�VFRSH�VKRZV�IRXU�VWDUV�LQ�

D�WLJKW�FOXVWHU�DW�WKH�JORZŝV�FHQWUH��7KLV�LV�

WKH�HPLVVLRQ�FRPSRQHQW��WKH�UHƆHFWLRQ�

nebula sitting to the south. NGC 1931 

is likened to a small Orion Nebula, 

a good description as NGC 1931 

is just 3 arcminutes across.

4 M36

M36 is one of 

the famous 

Auriga trio of Messier 

open clusters, along with 

0���DQG�0����,W�OLHV����Ō�

southeast of M38 or, from 

RXU�ODVW�WDUJHW���Ō�WR�WKH�

HDVW�RI�1*&�������,WŝV�D�

lovely cluster that shines 

with an integrated 

magnitude of +6.0. Visually, 

M36 appears smaller than M38. 

Its apparent diameter is around  

���DUFPLQXWHV��VR�DOPRVW�KDOI�WKH�

size of M38. The main impression from 

the cluster through smaller instruments 

comes from the 10 or so members that shine 

brighter than mag. +10.0. A 300mm scope reveals as 

many as 70 members within this cluster. 

5 IC 405

%HIRUH�YLVLWLQJ�WKH�ƅQDO�0HVVLHU�FOXVWHU�LQ�WKH�

Auriga trio, deviate west to dim IC 405; the 

)ODPLQJ�6WDU�1HEXOD��7KLV�VLWV����Ō�ZHVW�RI�0���DQG�

requires a larger aperture, dark skies and a hydrogen-

EHWD�ƅOWHU�WR�VHH�SURSHUO\��$FWXDOO\��OHWŝV�QRW�PLVOHDG�

here, because given a good dark sky, it is possible to 

VHH�,&�����XVLQJ�D�K\GURJHQ�EHWD�ƅOWHU�WKURXJK�

apertures as small as 100mm. It surrounds irregular 

variable AE Aurigae, which shines at mag. +6.0 and 

deviates between mag. +5.8 and +6.1. AE Aurigae is a 

UXQDZD\�VWDU�WKDWŝV�OLNHO\�WR�KDYH�EHHQ�HMHFWHG�IURP�

WKH�7UDSH]LXP�&OXVWHU�DW�WKH�2ULRQ�1HEXODŝV�KHDUW��

6 M37

We leave the faintness of IC 405 to view 

WKH�ƅQDO�PHPEHU�RI�WKH�$XULJD�0HVVLHU�WULR��

0����7KLV�VLWV����Ō�VRXWKHDVW�RI�0���DQG�DW�PDJ�������LV�

WKH�WULRŝV�EULJKWHVW��,WŝV�DOVR�WKH�ULFKHVW��D�YLVXDO�GHOLJKW�

WKURXJK�DQ\�LQVWUXPHQW�VL]H��,WŝV�DERXW����DUFPLQXWHV�

across and well concentrated. Smaller instruments 

may show it as a partly resolved haze of stars. A 

���PP�RU�ODUJHU�VFRSH�LV�UHTXLUHG�WR�UHVROYH�LW�IXOO\��7KH�

FRPSDFW�QDWXUH�RI�WKH�FOXVWHUŝV�FRUH�UHJLRQ�FDQ�PDNH�

it tricky to identify all of the member stars. M37 is 

located near the intersection of the Galactic Equator 

and Galactic Meridian, placing it almost opposite the 

GLUHFWLRQ�RI�WKH�0LON\�:D\ŝV�FRUH�DV�VHHQ�IURP�(DUWK�

Þ IC 405, the 

Flaming Star 

Nebula is faint 

to observe but it 

really shines with 

long exposure 

photography

This Deep-Sky Tour has been automated

ASCOM-enabled Go-To mounts can now 

take you to this month’s targets at the 

touch of a button, with our Deep-Sky Tour 

ƅOH�IRU�WKH�(47285�DSS��)LQG�LW�RQOLQH�
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More  
ONLINE

Print out this 
chart and take an 
automated Go-To 

tour. See page 5 
for instructions.  
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Moonwatch

Deep-Sky Tour
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Venus and Jupiter conjunction (p46)

Thin Moon spotting (p47)

Mars approaches the Pleiades (p47)
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(new Moon)
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Last 
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AT A GLANCE How the Sky Guide events will appear in February

19 Feb: First-quarter Moon near  
the Pleiades and Hyades 28 Feb: Mars  

near the Pleiades

17 Feb: 31%-lit waxing crescent 
Moon near Uranus

18 Feb: 41%-lit waxing  
crescent Moon near Mars

ICMercury

Venus

Mars

Jupiter

Saturn

Uranus

Neptune

3
W

2
T

1
M

28
S

27
S

26
F

25
T

24
W

23
T

22
M

21
S

20
S

19
F

18
T

17
W

16
T

15
M

14
S

13
S

12
F

11
T

10
W

9
T

8
M

7
S

6
S

5
F

4
T

3
W

2
T

1
M

3
W

2
T

1
M

28
S

27
S

26
F

25
T

24
W

23
T

22
M

21
S

20
S

19
F

18
T

17
W

16
T

15
M

14
S

13
S

12
F

11
T

10
W

9
T

8
M

7
S

6
S

5
F

4
T

3
W

2
T

1
M



https://avxlive.icu/


https://avxlive.icu/




S
tars, like bobbies on the beat, have a 

tendency to come in pairs. Born in large 

clusters from collapsing clouds of 

interstellar gas, they’re gregarious by 

nature, and many emerge from the 

turbulent breakup of their birth cluster 

still locked in orbit with one or more companions. 

Most of these stellar pairings are too closely bound 

(or too far away) to be seen with even a powerful 

telescope, but one particular pair is easy to spot with 

the naked eye alone. What’s more, this famous stellar 

EXPLAINER
The fundamentals of astronomy for beginners

Amazing stars: Mizar and Alcor
Giles Sparrow reveals the secrets of this intriguing stellar system in the Plough asterism

pairing played a key role in many of our discoveries 

about the behaviour of binary and multiple stars.

Look north on winter evenings and you’ll see the 

familiar pattern of the Plough or Big Dipper rising up 

over the horizon. Four of the brightest stars in the 

constellation of Ursa Major, the Great Bear, form a 

distinctive ‘bowl’ or ‘blade’, while three more make a 

curving handle. Even a casual glance at Mizar (Zeta 

(c	 Ursae Majoris), the middle star of this handle, 

should reveal something unusual about it – a fainter 

companion, Alcor (80 Ursae Majoris), separated by 

about one-third the width of a full Moon.

Such a close pairing might seem to immediately 

mark the two stars out as a genuine binary star (a 

pair bound together by gravity in orbit around each 

other), but the link remained unproven for a long time. 

It wasn’t until 1869 that Richard Anthony Proctor 

discovered that both stars are moving in the same 
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Mizar

Alcor

Close neighbours: the stars Mizar 

and its fainter companion Alcor 

can be located in the Plough



< Closer inspection still reveals 

that Mizar itself is a binary  

made of Mizar A and Mizar B

Stellar sextuplets
The mystery of the ‘wandering’ star revealed

The discovery of Mizar A’s binary nature made Mizar 

(considered alone) the first triple star system of this kind to 

be discovered – and in 1908 it became the first quadruple 

star when astronomers Edwin B Frost and Hans Ludendorff 

discovered that Mizar B is a spectroscopic binary in its own 

right. In the mid-20th century, astronomers also suspected 

that Alcor might be a spectroscopic double, although this idea 

was disproved in 1965.

However, in 2009, another twist in the tale came courtesy of 

Clio, an infrared planet-hunting instrument at the University 

of Arizona’s MMT observatory. Ignoring the bright visible 

light pumped out by Alcor’s hot white surface, it zeroed in on 

a faint infrared signature and confirmed the presence of a 

tiny red dwarf star orbiting Alcor. 

The discovery of ‘Alcor B’ also finally settled lingering 

Giles Sparrow  

is an astronomy 

writer. His recent 

book, A History of 

the Universe in  

21 Stars, is published  

by Welbeck

doubts about the relationship between Mizar and Alcor, 

explaining why Alcor occasionally deviated from the path 

predicted for its orbit around Mizar. A family of scattered 

stellar sextuplets was finally reunited.

direction across the sky, as members of the ‘Ursa 

Major Moving Group’ (a scattered system of stars 

that marks the remains of a nearby disintegrating 

star cluster). We now know that they are both about 

82 lightyears from Earth and are bound by gravity in 

a loose, million-year orbit.

 

Not pure coincidence 

Take a look at Mizar itself through binoculars and 

depending on your eyesight it’ll either look slightly 

blurry, or you may see that it’s actually split into two 

stars of differing brightness, Mizar A and B. A small 

telescope should show them easily. Mizar’s binary 

QDWXUH�ZDV�ƅUVW�VSRWWHG�E\�,WDOLDQ�PRQN�%HQHGHWWR�

Castelli around 1617, and from the 1650s it became a 

ƅUP�IDYRXULWH�IRU�REVHUYHUV��&RXQWOHVV�RWKHU�WLJKW�

stellar pairings were found across the sky as telescopes 

improved. But it wasn’t until 1802 that William Herschel 

 argued there were too many double stars in the sky 

to be merely a chance – some must be gravitationally 

bound pairs, which he called ‘binary stars’.

Herschel proved his case by showing that another 

stellar pair in Ursa Major, known as Alula Australis (Xi 

(j) Ursae Majoris), was shifting their relative positions 

in the sky as they orbited each other. He attempted 

similar measurements for Mizar, but found that its 

stars moved too slowly due to their wide separation 

(today we know that they take about 5,000 years to 

orbit each other).

By the 1890s, however, Mizar revealed a further 

secret when astronomers captured the spectra of its 

two stars – the rainbow-like bands produced when 

their light is split according to colour and wavelength. 

Dark lines in the spectrum of Mizar A – caused by 

FDOFLXP�LQ�WKH�VWDUŝV�DWPRVSKHUH�DEVRUELQJ�VSHFLƅF�

wavelengths of light – appeared fuzzier than in other 

stars, and periodically split apart into separate lines.

This strange behaviour revealed that Mizar A is 

itself a binary star, with two components that  

are inseparable through even the most powerful 

telescope. The fuzziness and splitting of the spectral 

lines is caused by the Doppler effect – the 

compression or stretching of light waves (and slight 

accompanying shifts in their colour) when stars move 

towards or away from Earth. When one star is moving 

at its fastest towards us and the other away, these 

shifts are at their greatest, while at other times in 

their 20.5-day orbit, the effect is unnoticeable. 

$V�WKH�ƅUVW�ŜVSHFWURVFRSLF�ELQDU\ŝ�WR�EH�GLVFRYHUHG��

Mizar A paved the way for a huge range of new 

techniques that allowed astronomers to calculate the 

mass and other physical properties of stars in the 

early 20th century – just one of many ways in which 

this remarkable stellar double act has contributed  

to our understanding of how stars live and evolve.
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Mizar A

Mizar B

Alcor

Mizar B

Mizar A
Alcor
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explained the stars’ odd  

orbit around Mizar
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A
t the beginning of the third Star Trek 

ƅOP�WKH�866�(QWHUSULVH��EDWWHUHG�DQG�

EUXLVHG�DIWHU�GHIHDWLQJ�.KDQ�LQ�WKH�

VZLUOLQJ�FORXGV�RI�WKH�0XWDUD�1HEXOD��

PHPRUDEO\�UHWXUQV�KRPH�DQG�EHUWKV�

DW�6SDFHGRFN��D�KXJH�PXVKURRP�

VKDSHG�VSDFH�VWDWLRQ�WKDW�FRQWUROV�WKH�ƆRZ�RI�

WUDIƅF�WR�DQG�IURP�(DUWK��,W�ZRQŝW�EH�ORQJ�XQWLO�0DUV�

QHHGV�RQH�RI�WKRVH��DV�WKHUH�DUH�VR�PDQ\�PLVVLRQV�

KHDGLQJ�WKHUH�WKDW�0DUV�VSDFH�LV�JHWWLQJ�SUHWW\�

FURZGHG��$QG�LQ�)HEUXDU\�������WKHUHŝV�JRLQJ�WR�EH�

HYHQ�PRUH�RI�D�WUDIƅF�MDP�DURXQG�WKH�5HG�3ODQHW�DV�

DQ�H[SHGLWLRQDU\�ƆHHW�RI�WKUHH�VSDFHFUDIW�DUULYHV�

DURXQG�WKH�VDPH�WLPH�

7KH�8QLWHG�$UDE�(PLUDWHV�+RSH�VSDFHFUDIW��

&KLQDŝV�7LDQZHQ���RUELWHU�ODQGHU�DQG�1$6$ŝV�

3HUVHYHUDQFH�URYHU�ZLOO�DOO�VHQG�EDFN�D�ZHDOWK�RI�QHZ�

LQIRUPDWLRQ�DERXW�0DUV��DQVZHULQJ�TXHVWLRQV�DQG�

This February, three missions will arrive at Mars. While their 
gaze will be on the planet, they will also see the Martian 
starscape above. Stuart Atkinson imagines the view they, 
and possible future human stargazers, will be treated to

The Red Planet’s

SKY AT NIGHT 
VROYLQJ�P\VWHULHV�DERXW�WKH�SODQHWŝV�SDVW��SUHVHQW�

DQG�IXWXUH��7KHLU�UHVXOWV�ZLOO�DOVR�EH�XVHG�WR�VXSSRUW�

HIIRUWV�WR�VHQG�DVWURQDXWV�WR�0DUV��KRSHIXOO\�VRPH�

WLPH�LQ�WKH�QH[W�GHFDGH�

 

Rover upgrade 

:LWKRXW�GRXEW�WKH�PRVW�DGYDQFHG�DQG�DPELWLRXV�

RI�WKH�WKUHH�PLVVLRQV�DUULYLQJ�LQ�)HEUXDU\�LV�

3HUVHYHUDQFH��%LJJHU�DQG�PRUH�DGYDQFHG�WKDQ�LWV�

ORRNDOLNH�SUHGHFHVVRU�&XULRVLW\��LW�KDV�UH�GHVLJQHG�

ZKHHOV�WKDW�1$6$�KRSHV�ZRQŝW�EH�ULSSHG�RSHQ�E\�

VKDUS�URFNV�OLNH�&XULRVLW\ŝV�KDYH�EHHQ��1XFOHDU�

SRZHUHG�3HUVHYHUDQFH�ZLOO�JURDQ�XQGHU�WKH�ZHLJKW�

RI�PXOWLSOH�VFLHQWLƅF�LQVWUXPHQWV�DQG�PRUH�WKDQ����

FDPHUDV��DV�LW�WUXQGOHV�DFURVV�WKH�ƆRRU�RI�LWV�ODQGLQJ�

VLWH�Ś�-H]HUR�&UDWHU�Ś�ORRNLQJ�IRU�HYLGHQFH�RI�SDVW�

0DUWLDQ�OLIH��3HUVHYHUDQFH�ZLOO�DOVR�FROOHFW�URFN�DQG�

VRLO�VDPSOHV�IURP�GLIIHUHQW�VLWHV�DORQJ�LWV�URXWH�� >
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A Martian day closes: the Sun slowly  

sets on Mars in this image captured  

by NASA’s Spirit rover in 2005
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Clues about the past: the arms of an ancient river delta 

in Jezero Crater are clearly visible in this image that 

shows the area where the Perseverance mission will land

storing them in tubes on the Martian surface for  

a future robotic mission to collect and bring back to 

Earth for analysis. 

One of the most exciting aspects of Perseverance’s 

mission is that it will be carrying a passenger – a 

small drone-like helicopter, Ingenuity, which will 

scout the terrain ahead of the rover and explore sites 

beyond its reach. It is not expected that Ingenuity 

will last long, but it’s unwise to bet against a machine 

sent to Mars: Opportunity’s team hoped she would 

last 90 days – she ended up surviving for 14 years and 

drove more than 45km across the surface of Mars.

Jezero Crater was chosen as Perseverance’s landing 

site because it was once home to an ancient river 

delta. The ‘arms’ of this delta can be seen reaching 

DFURVV�WKH�FUDWHU�ƆRRU�LQ�LPDJHV�WDNHQ�IURP�VSDFH��

and will be studied in great detail by Perseverance 

and her instruments. The photos taken within 

Jezero will be the most detailed ever captured, and 

geologists and armchair explorers alike are drooling 

with anticipation over the HD views they hope to 

enjoy of its rocky landscape.

 

Clear skies
The rover will probably also use its cameras to take 

images after dark of the night sky. This won’t be  

WKH�ƅUVW�WLPH�DVWURSKRWRJUDSK\�KDV�EHHQ�GRQH�IURP�

Mars. Previous rovers have taken many images of 

Earth, other planets and constellations, as well as 

partial solar eclipses caused by Mars’s twin moons, 

Phobos and Deimos. And the rovers even managed 

to photograph the comet Siding Spring during its 

close encounter with Mars in 2014.

All of which begs the questions: what would a 

future Sky at Night Magazine reader working or living 

on Mars see during a night’s stargazing? Would Mars 

even be a good place to do amateur astronomy?

$W�ƅUVW�JODQFH�WKH�DQVZHU�ZRXOG�EH�D�UHVRXQGLQJ�

‘yes’. For a start there are very few cloudy nights on 

Mars. We know it does have some clouds because 

they have been photographed by every orbiter, rover 

and lander that has ever been there, and occasionally 

dust storms brew up which can cover the whole 

sky for months. However, generally speaking, the 

Martian night sky would usually be as clear as a clear 

desert sky here on Earth. You would see two moons 

in that sky instead of one, 

and there would be a lot less 

interference from satellites. (It 

is likely to be a long time before 

Mars’s night sky is crawling with  

trains of Starlink satellites.) 

On the downside, twilight 

lasts longer on Mars 

because of all the extra 

light-scattering dust in 

the air. That same dusty 

Þ Moon shots:  

the Curiosity rover 

captured this set  

of images as the  

moon Phobos 

passed directly in 

front of the Sun

þ Flying over Mars:

Perseverance will  

launch the Ingenuity 

helicopter to survey 

Mars’s terrain

>

N
A

SA
/J

PL
-C

A
LT

EC
H

/A
SU

, N
A

SA
/J

PL
-C

A
LT

EC
H

/M
A

LI
N

 S
PA

C
E 

SC
IE

N
C

E 
SY

ST
EM

S/
TE

XA
S 

A
&

M
 U

N
IV

, N
A

SA
/J

PL
-C

A
LT

EC
H

, N
A

SA
/J

PL
-C

A
LT

EC
H

/C
O

RN
EL

L 
U

N
IV

./
A

SU
/T

A
M

U,
 

C
H

A
RT

 B
Y 

PE
TE

 L
A

W
RE

N
C

E,
 D

O
TT

ED
H

IP
PO

/I
ST

O
C

K/
G

ET
TY

 IM
A

G
ES



February 2021 BBC Sky at Night Magazine 65

The practicalities of amateur 

astronomy on the Red Planet 

Future amateur astronomers on Mars will have 

to be tough and resilient. They might not have to 

cope with the frustration of cloudy nights like 

their terrestrial counterparts but they will have 

other, greater, challenges. For a start, they will 

have to see and do everything cocooned inside  

a spacesuit protecting them from the 

inhospitable Martian environment. Night-time 

temperatures can drop to -900C, so fingerless 

gloves and a woolly hat are not going to be  

warm enough. So even before going outside to 

stargaze they will have to spend hours suiting 

up and then cycling through an airlock. 

Once outside, the real challenges will begin. 

Sadly, there will be no escape from light 

pollution, even on Mars. Stargazers will have to 

get away from light produced by the base, but 

not so far away that their safety is put at risk. 

Once their vision is dark-adapted they will have 

to view the starry sky through their helmet 

visors, which might distort the stars or affect 

their colours. Using binoculars or telescopes 

will be difficult for the same reason, although it 

is possible they might be able to use some sort 

of visor attachment to let them look through  

the eyepieces of such observing equipment. 

Spacesuit  
stargazing

“You would see a 
sunset dyed purple and 
blue, the Sun reduced 
to a shrunken blue coin 
before it set behind 
extinct volcanoes” 

Þ Future observing: a simulated view of Halley’s 

Comet and Earth from the Red Planet’s surface

atmosphere will also reduce the brightness and 

visibility of the stars at low altitude, just as low-lying 

fog does here.

So, what would you see in the Martian night sky? 

(PHUJLQJ�IURP�WKH�EDVH�DW�GXVN��WKH�ƅUVW�WKLQJ�\RX�

would see over the rocky landscape would be a 

beautiful sunset. On Earth, sunset skies are painted 

a Turner-esque palette of copper and gold, with 

the Sun looking like a bloated orange ball. On Mars, 

thanks to the dusty atmosphere, you would see a 

As for astrophotography, the DSLR 

they used back on Earth won’t cut it 

on Mars. These cameras aren’t 

designed to be used in such a dusty and 

lethally cold environment, and would 

probably die within a few minutes of being put 

on their tripod. But a camera specially designed 

to be used on Mars would take fantastic images 

of the stars, planets and Milky Way shining 

above the planet’s jagged mountains, 

meandering canyons and towering volcanoes. 

Perhaps the winning image of the Astronomy 

Photographer of the Year 2061 competition will 

be a twilight photo of Halley’s Comet shining 

below Earth, high above the dust-covered 

Opportunity rover. 

The Opportunity rover captured this  

view of Comet Siding Spring as it  

passed near Mars on 19 October 2014

>

Earth

NE
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Comet C/2013 A1 
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Þ Mars, Earth and 

the Moon, captured 

by NASA’s Mars 

Reconnaissance 

Orbiter on  

3 October 2007

Stuart Atkinson is  

a lifelong amateur 

astronomer and 

author of 11 books. 

He enjoys processing 

raw Mars mission 

images to create 

colour panoramas

sunset dyed purple and blue, with the faraway Sun 

reduced to a shrunken blue coin before it set behind 

the extinct volcanoes silhouetted on the horizon. 

Photos taken by Curiosity suggest that once the Sun 

had set there’s a good chance you would see streaks 

and curls of silvery-blue noctilucent clouds shining in 

the twilight, perhaps even a display putting anything 

seen in our own summer skies to shame. 

Depending on the time of year, you might also see 

an ‘Evening Star’ shining in the lavender-hued twilight 

– Earth, a strikingly-bright spark of silvery blue, which 

at its best would blaze brighter than mag. –2.5. If 

Earth was showing a full or gibbous phase, through 

your telescope you would clearly see its familiar green 

continents and blue oceans on the dayside, and the 

lights of its cities glinting on the nightside. And just 

imagine what an incredible sight a crescent Earth 

would be through your highest-powered eyepiece.

As the sky darkened, the stars that’d begin to pop 

into view would look reassuringly familiar: Mars is so 

close to Earth that none of the stars would look any 

brighter or fainter than they do from Earth. As there 

is no shift in parallax to rearrange the constellations 

into new shapes, you would still see Cassiopeia, Orion 

the Hunter, and all your other favourites. However, if 

you’re a Martian you might know them by different 

names, or might have totally different constellations 

altogether – native-born Martians of the future will 

almost certainly re-draw the night sky to celebrate 

WKHLU�RZQ�KLVWRU\�DQG�NH\�ƅJXUHV��

However, as you set up your telescope a problem 

would quickly present itself: Mars has no ‘North Star’, 

like Polaris here on Earth, to align on. Instead, its axis 

of rotation points at an unremarkable area of sky 

close to Alderamin (Alpha (_) Cephei), the brightest 

star in Cepheus. Deneb (Alpha (_) Cygni) is the closest 

bright star to Mars’s northern celestial pole.

 

Lunar pageant 

Our Moon crawls relatively slowly across the heavens. 

In contrast, Mars’s two moons, Phobos and Deimos, 

move far more rapidly across the sky. To the naked 

eye Phobos would resemble a pale pebble one third 

as wide as Earth’s Moon, while Deimos would appear 

more like a bright star. But both would shine brightly 

enough to cast your shadow on the rocks and dust 

dunes around, as you watched them drift overhead. 

And, as the moons move across the night sky, if you 

FRXOG�NHHS�WKHP�LQ�\RXU�WHOHVFRSHŝV�ƅHOG�RI�YLHZ��

it would reveal their irregular, lumpen shapes and 

largest craters. 

Planet-spotting on Mars would be great fun. 

Although Mercury and Venus would be fainter than 

they appear from Earth, Jupiter and Saturn would 

High sights: a spectacular display of 

Martian noctilucent clouds, as captured  

by the Mars Curiosity Rover in May 2019

>
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sometimes appear much brighter. When the two gas 

giants were at their closest to Mars both would show 

fascinating detail through your telescope. 

With no light pollution or bright Moon to dim the 

Milky Way, it would be a spectacular sight from Mars. 

Just imagine standing on the crumbling edge of the 

great Valles Marineris, or the lofty summit of towering 

Olympus Mons, and seeing the Milky Way painted 

across the sky, stretching from horizon to horizon, its 

length clotted with frothy star clouds.

 

Meteor showers
As you stood there hypnotised by the beauty of 

the Milky Way you might see a meteor zip across 

the sky. Despite Mars having quite a pathetic 

excuse for an atmosphere, it is still thick enough to 

produce meteors. If you had been standing beside 

Opportunity in 2014 when Mars passed through the 

tail of Comet Siding Spring, you would have seen 

a display of shooting stars rivalling the famous 

Leonid storms of the past. Such events are very rare 

of course, but research suggests Mars has its own 

meteor showers, although they don’t occur on the 

same dates as Earth’s.

If you’re a deep-sky observer you would also be 

able to see all your favourites from Mars. However, 

your views of incredible sights such as the Orion 

Nebula, the Andromeda Galaxy and the Pleiades star 

cluster might be ruined by the fact that it would be 

GLIƅFXOW�WR�JHW�FORVH�WR�\RXU�WHOHVFRSH�H\HSLHFH�GXH�

to the bulky visor of your spacesuit helmet. 

Eventually the sky would begin to brighten, a 

violet-blue glow spreading over the eastern sky 

XQWLO�WKH�6XQ�EXUVW�RYHU�WKH�KRUL]RQ��ƆRRGLQJ�WKH�

landscape with light. The Martian stars would be 

snuffed out one by one, until only the brightest 

planets remained, then they too would fade away, 

leaving the sky a blank, orange-pink dome once 

more. And another Martian day would begin.

Northern sights: with no ‘North Star’ in the 

Martian sky, Mars-based observers will  

need to use the bright star Deneb to  

help locate the north celestial pole  

In February 2021, three missions will  

complete the lengthy voyage to Mars

HOPE

The UAE’s Emirates Mars 

Mission orbiter Hope will study 

daily and seasonal Martian 

weather cycles and dust storm 

activity in its lower atmosphere. 

It will also try to learn why Mars 

is losing hydrogen and oxygen 

into space, and why its climate 

drastically changed in the past. 

Arrival of an armada

TIANWEN-1

Tianwen-1 is a mission by  

the China National Space 

Administration (CNSA), 

comprising an orbiter, a lander 

and a rover, which bears more 

than a passing resemblance to 

NASA’s Spirit and Opportunity 

rovers. It will land in Utopia 

Planitia to search for evidence 

of both current and past life.

PERSEVERANCE

After its ‘Seven Minutes of 

Terror’ descent, NASA’s 

nuclear-powered Perseverance 

rover will be gently lowered 

down to the Martian surface 

using the same ‘Thunderbirds-

esque’ Skycrane technology 

that successfully delivered  

the Curiosity rover to the  

Red Planet back in 2012. 
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The strange world of robotic 

SPACE EXPLORATION
Ezzy Pearson looks at some of the more curious stories 
from the footnotes of planetary exploration

 F
or over 60 years, humanity has 

been pushing ever further out into 

the Solar System, exploring our 

seven sibling planets and their 

many moons, as well as countless 

asteroids. Yet we’ve done this all 

from a distance: it isn’t people that have been 

making the journey, but robotic spacecraft. 

While humans have yet to stray far from Earth, 

robots have been to the hellish surface of 

Venus, ranged the hills of Mars and bounced 

across asteroids.

Their road to the heavens has been far from 

a straight one. Along the way there have  

been dozens of false starts, fallen hurdles  

and unexpected twists. Here are some of the 

more surprising tales from the journals of 

robotic planetary exploration.

Taking the heat: a Russian 

Venera space probe endures 

the extreme temperatures  

on the surface of VenusIL
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Þ Test shot: the team that built the Viking spacecraft – see if you can spot the members who appear twice

Dr Ezzy Pearson  

is BBC Sky at Night  

Magazine’s news 

editor. Her latest 

book Robots in 

Space has recently 

been published by 

The History Press

Viking’s  

team photo

In the 1970s, NASA had its sights on Mars. The agency 

built an impressive pair of spacecraft named Viking 

ZKLFK�ZRXOG��WKH\�KRSHG��WDNH�WKH�ƅUVW�HYHU�SDQRUDPD�

from the Red Planet’s surface. With such an important 

task resting on having cameras that worked, it was 

with horror that Thomas Mutch, the head of the Viking 

landing team, discovered that the engineers intended 

to send the instrument to Mars without having taken 

a test photo. The build team reassured him that if they 

tested every component separately then the whole 

LQVWUXPHQW�ZRXOG�GHƅQLWHO\�ZRUN��EXW�KH�ZDV�VFHSWLFDO��

After much haranguing, Mutch convinced them 

to let him take the camera for a test drive. The team 

took a quick test photo in the car park at ITEK where 

the cameras were being built, before loading  

millions of dollars of irreplacable equipment into a 

van and then driving to a national park, to test them 

in a more ‘Mars-like’ environment. As the test went 

smoothly, the crew took a quick team photo, taking 

advantage of the camera’s slow scanning speed 

to run around the back and appear in the image 

multiple times (see above).

A field trip to test NASA’s first Martian camera offered a unique photo opportunity

Þ Landmark views: the Viking landers went on to take incredible images of the rocky Martian landscape

>
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Opportunity 
comes unstuck

On 29 June 2003, the Opportunity rover was on top 

of a Boeing Delta II rocket, ready to begin its voyage 

to Mars after being delayed due to bad weather. 

Inspectors were busy checking over the rocket to 

see if it had been damaged overnight when they 

discovered something peeling off the side of the 

launcher – a layer of cork. 

You read that right: cork. Delta rockets are coated 

in a layer of the tree bark to help distribute heat 

during take-off. In this case, several of the panels had 

been put on sideways, allowing water to seep in and 

dissolve the glue. With the launch window rapidly 

advancing, the Boeing engineers exchanged frantic 

phone calls with the adhesive manufacturers, trying 

to get the panels stuck back on.

Fortunately, they managed it and on 7 July, 11:18pm 

local time, Opportunity began its journey to Mars. 

Only a few of the build team had stayed behind to 

watch the late launch but among those few were a 

pair of bagpipe players, Mary Mulvanerton and Jon 

Beans Proton, who accompanied the launch with the 

comforting drone of Amazing Grace.

An unusual material almost scuppered 
the Mars rover’s launch

In the early 1960s, NASA was not having much luck 

with lunar landers. Its Ranger project was meant to be 

destructively impacting a spacecraft into the Moon, taking 

photographs as it went. Yet, after six attempts NASA 

hadn’t even been able to crash onto the Moon.

1$6$ŝV�OXFN�ƅQDOO\�WXUQHG�RQ����-XO\�������ZKHQ�5DQJHU���

impacted. The reason for the success: careful engineering 

and learning from past mistakes… or was it the fact 

that someone had brought peanuts into the control 

room at the Jet Propulsion Laboratory (JPL) that day? 

Whichever is actually responsible, tradition has deemed 

that it was the ‘lucky peanuts’ that did the trick. Ever since, almost every 

major planetary milestone controlled from JPL has been watched over 

by the auspicious nibbles. Normally these are jars of regular peanuts, but 

when Cassini released the Huygens lander towards Saturn’s moon Titan 

RQ�&KULVWPDV�(YH�������LW�ZDV�IHVWLYH�ERZOV�RI�UHG�DQG�JUHHQ�0	0V�Ś�WKH�

peanut variety, naturally – that were spread throughout the control room. 

Planetary peanuts
Lucky legumes have been launch day 
fare at JPL for over 50 years

6WLFN\�VLWXDWLRQ��WKH�

Opportunity rover was 

VXFFHVVIXOO\�ODXQFKHG�RQ�

D�'HOWD�,,�URFNHW�DIWHU� 

WKH�URFNHWŝV�SDQHOOLQJ� 

KDG�EHHQ�JOXHG�EDFN�RQ�

Festive treats: 

wearing a Santa hat, 

a JPL Cassini team 

member nibbles 
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Þ Mission 

impossible:  
to this day Mars 

96 remains lost 

somewhere in  

the remote 

rainforests of Chile 

No money for Mars

In 1991, the Soviet space programme was hard at work on  

0DUV�����GXH�WR�ODXQFK�LQ�WKUHH�\HDUV��:KLOH�WKLQJV�KDG�EHHQ�

going well for the mission, the same wasn’t true of the nation, 

and in December the Soviet Union collapsed to become Russia 

DQG�WKH�&RPPRQZHDOWK�RI�,QGHSHQGHQW�6WDWHV��7KH�0DUV����

mission now found itself spread across multiple countries, each 

of which was frantically trying to set up something resembling a 

stable government. 

As space wasn’t high on anyone’s funding priority lists, the 

mission made faltering progress as money dripped in and ran 

RXW��7KH�ODXQFK�ZDV�SXVKHG�EDFN�DQG�0DUV����EHFDPH�0DUV�����

while nationwide power cuts meant a spacecraft intended to 

travel to the stars was being built by unpaid workers, operating 

by candlelight and being kept from freezing by kerosene heaters.

Mars 96 did make it to the launch pad, but not much further. 

After failing to reach orbit, the lander – and its plutonium power 

source – dropped somewhere into the rainforests of Chile. As the 

Russians couldn’t afford to retrieve it, no one is really sure of its 

whereabouts to this day. 

Through power and pay cuts, Russian workers 
persevered with their Martian mission

A Martian memorial

On the morning of 11 September 2001, Steven Gorevan of 

+RQH\EHH�5RERWLFV�ZDV�KHDGLQJ�LQWR�WKH�FRPSDQ\ŝV�RIƅFH�

in lower Manhattan. He and his team were due to spend the 

day working on the rock abrasion tools (RATs) – instruments 

which grind away a rock’s surface to reveal pristine material 

beneath – which the company was building for NASA’s Mars 

Exploration Rovers, Spirit and Opportunity. But he never 

VWDUWHG�ZRUN�WKDW�GD\��:KLOH�F\FOLQJ�LQWR�WKH�RIƅFH�DW�����DP��

*RUHYDQ�KHDUG�WKH�VRXQG�RI�DQ�DHURSODQH�RYHUKHDG�Ɔ\LQJ�

unusually low, just before it impacted with the North Tower of 

the World Trade Centre, six blocks away.

In the weeks following the 9/11 attacks, the staff at 

Honeybee struggled to return to normal. JPL engineer Steve 

Kondos, who was working with the team, wondered if they 

could include some of the wreckage of the towers in the 

LQVWUXPHQWV��7KH\�FRQWDFWHG�WKH�RIƅFHV�RI�0D\RU�5XGL�*LXOLDQL�

and a few days later a box was delivered to the Honeybee 

RIƅFH��,QVLGH�ZHUH�D�IHZ�IUDJPHQWV�RI�WZLVWHG�PHWDO�DQG�D�

note reading ‘Here is debris from Tower 1 and Tower 2’. 

The Honeybee team reverently crafted these pieces into 

two cable guards to protect the RAT during drilling, each 

GHFRUDWHG�ZLWK�DQ�$PHULFDQ�ƆDJ��7KRXJK�WKH�URYHUV�DUH�QR�

longer operating, the cable guards still stand on Mars:  

a permanent memorial to those who lost their lives on 9/11.

Debris from the 9/11 attacks now rests on Mars

> Even from the 

outset, the probe’s 

development 

was fraught with 

ƅQDQFLDO�DQG�

SROLWLFDO�SUREOHPV

0DUN�RI�UHVSHFW��D�FDEOH�JXDUG�

on the Spirit rover, made from 

GHEULV�IURP�WKH������DWWDFNV
>



72 BBC Sky at Night Magazine February 2021 

KE
YS

TO
N

E 
PR

ES
S/

A
LA

M
Y 

ST
O

C
K 

PH
O

TO
, C

M
A

N
N

PH
O

TO
/I

ST
O

C
K/

G
ET

TY
 IM

A
G

ES
, R

O
BY

N
M

A
C

/
IS

TO
C

K/
G

ET
TY

 IM
A

G
ES

, J
A

XA
 /

 IS
A

S,
 N

SS
D

C
 P

H
O

TO
 G

A
LL

ER
Y 

X 
2,

 N
A

SA

In the early days of the Space Race, the Soviets 

were very much in the lead: Sputnik had been the 

ƅUVW�VDWHOOLWH�LQ�RUELW��WKH�LOO�IDWHG�GRJ�/DLND�ZDV�WKH�

ƅUVW�OLYLQJ�DQLPDO�LQ�VSDFH��DQG�WKH�6RYLHW�/XQD���

KDG�EHHQ�WKH�ƅUVW�VSDFHFUDIW�WR�UHDFK�WKH�0RRQŝV�

vicinity. However, the Soviets had a policy of not 

DQQRXQFLQJ�WKHLU�PLVVLRQV�XQWLO�WKH\ŝG�DOUHDG\�EHHQ�

VXFFHVVIXO��OHDGLQJ�WR�DOOHJDWLRQV�WKH�ZKROH�WKLQJ�ZDV�

D�FRPPXQLVW�FRQVSLUDF\�Ś�WKH�*UHDW�5HG�/LH�

7KHVH�VXVSLFLRQV�ZHUH�ODUJHO\�VZHSW�DZD\��

KRZHYHU��E\�WKH�KXJH�UDGLR�WHOHVFRSH�DW�-RGUHOO�%DQN��

MXVW�RXWVLGH�0DQFKHVWHU��ZKLFK�ZDV�ZDWFKLQJ�HYHU\�

PLVVLRQ�DQG�FRXOG�FOHDUO\�VHH�WKHLU�UDGLR�VLJQDOV�

HPDQDWLQJ�IURP�VSDFH��2Q����6HSWHPEHU�������WKH�

6RYLHWV�ZHUH�SUHSDULQJ�IRU�WKHLU�/XQD���VSDFHFUDIW�WR�

QRW�MXVW�SDVV�WKH�0RRQ�EXW�WR�FUDVK�LQWR�LW��,W�ZRXOG�

EH�WKH�ƅUVW�WLPH�KXPDQLW\�KDG�DFWXDOO\�FRQWDFWHG�

DQRWKHU�ZRUOG�DQG�WKH�6RYLHWV�GLGQŝW�ZDQW�WKHUH�WR�EH�

DQ\�GRXEW��7KH\�ZDQWHG�WKH�REVHUYDWRU\ŝV�GLUHFWRU�

KLPVHOI��%HUQDUG�/RYHOO��LQ�WKH�FRQWURO�URRP��

Science doesn’t 

stop for cricket
Bernard Lovell’s refusal to bail meant 
he almost missed the first lunar landing

They really should have checked the schedule 

DKHDG�RI�WLPH��KRZHYHU��DV�WKH�ODQGLQJ�IHOO�RQ�D�

6XQGD\�DQG�/RYHOO�KDG�IDU�PRUH�SUHVVLQJ�PDWWHUV�WR�

DWWHQG�WR�Ś�XPSLULQJ�KLV�ORFDO�FULFNHW�PDWFK��,QLWLDOO\��

/RYHOO�UHIXVHG�WR�HYHQ�FRQWHPSODWH�UHWXUQLQJ�WR�ZRUN��

It was only when he received a call from the top brass 

LQ�0RVFRZ�WKDW�KH�GLWFKHG�KLV�FULFNHW�ZKLWHV�DQG�

UHWXUQHG�WR�-RGUHOO�%DQN�WR�ZDWFK�WKH�KLVWRULF�HYHQW�

/DXQFKHG�RQ���0D\�������WKH�DVWHURLG�LQYHVWLJDWLQJ�PLVVLRQ�+D\DEXVD�ZDV�RQH�

RI�WKH�ƅUVW�SODQHWDU\�VSDFHFUDIW�RI�WKH�-DSDQHVH�$HURVSDFH�([SORUDWLRQ�$JHQF\�

�-$;$���,WV�PLVVLRQ�ZDV�WR�DSSURDFK�DVWHURLG�,WRNDZD��WDNH�D�VDPSOH�RI�VSDFH�

URFN�DQG�UHWXUQ�LW�WR�(DUWK��:KLOH�DW�ƅUVW�WKH�VSDFHFUDIW�VDLOHG�RQ�VPRRWK�VHDV��

WKLQJV�WRRN�D�WXUQ�IRU�WKH�ZRUVH�LQ�1RYHPEHU������ZKHQ�WKH�ODUJHVW�VRODU�ƆDUH�

RQ�UHFRUG�HUXSWHG��ZDVKLQJ�VWUDLJKW�RYHU�+D\DEXVD�

7KH�UDGLDWLRQ�VHYHUHO\�GDPDJHG�WKH�VSDFHFUDIWŝV�VRODU�SDQHOV��

%XW�+D\DEXVD�ƆHZ�RQ��DUULYLQJ�DW�,WRNDZD�LQ�6HSWHPEHU�

�����RQO\�WR�UHYHDO�WKDW�WZR�RI�WKH�WKUHH�UHDFWLRQ�ZKHHOV�

WKDW�NHSW�WKH�VSDFHFUDIW�VWHDG\�ZHUH�EURNHQ��7KHQ�ZKHQ�WKH�

VSDFHFUDIW�DWWHPSWHG�WR�UHOHDVH�D�PLQL�ODQGHU��NQRZQ�DV�0,1(59$��

D�VDIHW\�SURWRFRO�FDXVHG�LW�WR�EDFN�RII�DW�WKH�ODVW�PLQXWH�DQG�UHOHDVH�WKH�ODQGHU�

IURP�FRPSOHWHO\�WKH�ZURQJ�SODFH��7KLQJV�RQO\�JRW�ZRUVH�ZKHQ�+D\DEXVD�LWVHOI�

PRYHG�LQ�WR�WDNH�LWV�URFN�VDPSOH��,W�HQGHG�XS�VSHQGLQJ�KDOI�DQ�KRXU�O\LQJ�RQ�

WKH�URFN��VRDNLQJ�LQ�LWV�KHDW��ZLWKRXW�GHSOR\LQJ�LWV�VDPSOLQJ�LQVWUXPHQW��$IWHU�D�

VHFRQG�DWWHPSW�DOVR�IDLOHG��-$;$�GHFLGHG�WR�EULQJ�WKH�VSDFHFUDIW�KRPH�LQ�WKH�

KRSH�WKDW�VRPH�DVWHURLG�GXVW�PLJKW�KDYH�EHHQ�VZHSW�XS�LQ�DOO�WKH�FRQIXVLRQ��%XW�

ZKHQ�+D\DEXVD�EULHƆ\�ORVW�FRPPXQLFDWLRQV�ZLWK�(DUWK��LW�PLVVHG�WKH�ZLQGRZ�RI�

RSSRUWXQLW\�WR�ODXQFK�Ś�LWV�MRXUQH\�ZRXOG�QRZ�WDNH�DQRWKHU�WKUHH�\HDUV��,W�ƅQDOO\�

DUULYHG�EDFN�LQ�������ZLWK�OHVV�WKDQ�D�PLOOLJUDP�RI�PDWHULDO�RQERDUG�

The unluckiest spacecraft
After being struck by a solar flare, Hayabusa’s problems only worsened

2XW�RI�FRQWURO��WKH�LOO�IDWHG�

+D\DEXVD�DW�DVWHURLG�,WRNDZD

Þ $OPRVW�RXW�� 
/RYHOO�GLVSOD\V�

ŜUDGLRŝ�LPDJHV�RI�

WKH�0RRQ�IURP�

5XVVLDŝV�/XQD���LQ�

������+H�DOPRVW�

PLVVHG�WKHLU�ƅUVW�

ODQGLQJ�LQ������GXH�

WR�D�JDPH�RI�FULFNHW�
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Þ )URP�WKH�VXUIDFH��VRPH�RI�WKH�ƅUVW�LPDJHV�RI�9HQXV�WDNHQ�E\�9HQHUD����WRS��DQG�9HQHUD����LQ�2FWREHU������

7KH�VXUIDFH�RI�9HQXV�LVQŝW�WKH�EHVW�

environment to operate a spacecraft 

LQ��7KH�VXUIDFH�LV�KRW�HQRXJK�WR�PHOW�

OHDG��ZKLOH�WKH�SUHVVXUH�LV����WLPHV�WKDW�

RI�(DUWK�DW�VHD�OHYHO�DQG�WKH�DLU�LV�ƅOOHG�

with caustic chemicals. Yet, it was the 

6RYLHW�8QLRQŝV�9HQHUD�PLVVLRQV�WR�WKLV�

KHOOLVK�ZRUOG�WKDW�ZHUH�WKH�QDWLRQŝV�PRVW�

VXFFHVVIXO�SODQHWDU\�FDPSDLJQ�

The initial landers were simple, but by 

WKH�WLPH�WKH�9HQHUD���DQG����VSDFHFUDIW�

WRXFKHG�GRZQ�LQ�2FWREHU�������WKH\�KDG�

EHHQ�UHƅQHG�HQRXJK�WR�EH�HTXLSSHG�

with a pair of black and white cameras 

WKDW�ZRXOG�WDNH�WKH�ƅUVW�HYHU�LPDJH�IURP�

DQRWKHU�SODQHWŝV�VXUIDFH��7KH�SUHVVXUH�

had been too much, however, and both 

of the landers ended up with one of their 

OHQV�FDSV�VWLFNLQJ��7KRXJK�WKH\�FRXOGQŝW�

FDSWXUH�WKH�IXOO����z�SDQRUDPDV�WKH\ŝG�

LQWHQGHG�WR��WKH�LPDJHV�VWLOO�JUDEEHG�

headlines around the world.

When the next pair of Venera missions, 

���DQG�����FDPH�DURXQG�LQ�������WKH\ŝG�

EHHQ�XSJUDGHG�ZLWK�FRORXU�FDSDEOH�

FDPHUDVť�VR�LW�ZDV�HYHQ�PRUH�JDOOLQJ�

ZKHQ�WKH�ŜLPDJHVŝ�FDPH�EDFN�DQG�

UHYHDOHG�WKDW�HYHU\�VLQJOH�OHQV�FDS�RQ�

ERWK�URYHUV�KDG�EHHQ�VWXFN�\HW�DJDLQ�� 

%\�WKH�WLPH�9HQHUD����WRXFKHG�GRZQ�LQ�

�����WKH�SUREOHP�KDG�ƅQDOO\�EHHQ�ƅ[HG�

and it could take its colour photos with 

both cameras. 

Don’t forget to take the lens cap off!
The ‘first’ colour images from Venus were ruined by a stuck covering

$W�D�GLVWDQFH�RI�����ELOOLRQ�NP�IURP�WKH�6XQ��6DWXUQ�LV�D�GLP�SODQHW��

$V�VXFK��1$6$�FRXOGQŝW�UHO\�RQ�VRODU�SDQHOV�ZKHQ�WKH\�ZHUH�

GHVLJQLQJ�WKH�&DVVLQL�VSDFHFUDIW�WR�LQYHVWLJDWH�WKH�SODQHW��,QVWHDG�

WKH\�XVHG�D�UDGLRLVRWRSH�WKHUPRHOHFWULF�JHQHUDWRU��ZKLFK�FRQYHUWV�

heat from a radioactive brick of material into electricity. These 

DOVR�KDYH�WKH�DGGHG�EHQHƅW�RI�ZRUNLQJ�DV�D�YHU\�HIƅFLHQW�KHDWHU�

WR�NHHS�\RXU�VSDFHFUDIW�ZDUP�LQ�WKH�FROG�RI�VSDFH��<RX�FDQŝW�WXUQ�

RII�D�QXFOHDU�KHDWHU��KRZHYHU��DQG�WKLV�FUHDWHG�VRPHWKLQJ�RI�D�

SUREOHP�ZKHQ��LQ�WKH�DXWXPQ�RI�������&DVVLQL�ZDV�EHLQJ�SUHSDUHG�

IRU�ODXQFK�DW�&DSH�&DQDYHUDO�LQ�WKH�)ORULGD�KHDW��7KH�VSDFHFUDIW�

KDG�WR�EH�FRQVWDQWO\�DLU�FRQGLWLRQHG�EXW��ZKHQ�WKH�IDQV�ZHUH�

WXUQHG�RQ��WKH�EORZHUV�KDG�EHHQ�VHW����WLPHV�WRR�KLJK��7KH�

SRZHUIXO�DLU�EODVW�VKUHGGHG�WKH�VSDFHFUDIWŝV�LQVXODWLRQ��ƅULQJ�VPDOO�

SDUWLFOHV�WKURXJK�WKH�ELOOLRQ�GROODU�VSDFHFUDIW��7KH�FUHZ�KDG�WR�

UDSLGO\�XQORDG�WKH�VSDFHFUDIW��FOHDQ�LW�RXW�DQG�KRSH�WKHUH�ZDVQŝW�

DQ\�GDPDJH�WKH\�FRXOGQŝW�VHH��$V�WKH�&DVVLQL�PLVVLRQ�ZRXOG�JR� 

RQ�WR�ODVW�DOPRVW����\HDUV��LW�VHHPV�WKH\�ZHUH�RND\�

Turn the air-conditioning down
Always be sure to double-check the fan before 
cooling a spacecraft

1XFOHDU�EDWWHU\��VFLHQWLVWV�LQVWDOO�

D�UDGLRLVRWRSH�WKHUPRHOHFWULF�

JHQHUDWRU�RQ�&DVVLQL



What you’ll need

X  A 3cm or 4cm diameter polystyrene ball; if you don’t have one of  

these, use a ping pong ball instead 

X  One white foam A4 craft sheet (or white card), which will form the 

underlying structure of the dust tail, plus a cocktail stick

X  Some cotton wool or cotton wadding for creating the coma and  

dust tail

X  Two blue pipe cleaners and a piece of blue or silver craft wire for the 

ion tail

X  A small gift box, preferably black, and two barbecue skewers to form 

the stand; the box we used measures 12cm x 8cm x 3cm 

C
omets are some 

of the most 

interesting 

astronomical 

objects to 

observe. Many of 

us will have enjoyed Comet 

NEOWISE during the summer of 

2020, but these dusty ice balls 

have been studied for millennia. 

Early observers treated them with 

suspicion as they were linked 

(incorrectly) to natural disasters, 

and often thought to signify the 

death of noblemen. Hence, their 

label ‘Harbingers of Doom’.

Comets are icy bodies 

comprised of rock, dust, water ice, 

frozen volatile compounds and some also contain 

long-chain hydrocarbons and amino acids. They  

were formed from materials left over following the 

formation of the Solar System. The nucleus of a 

comet is usually between a few hundred metres  

and a few tens of kilometres across. When their  

orbit brings them into the inner Solar System, solar 

radiation causes some of the volatile compounds to 

vaporise out of the nucleus; this gas and dust forms  

a slight atmosphere around the comet, called the 

coma. The exact size of the coma varies from comet 

to comet. It often has a greenish colour to it because 

ultraviolet light from the Sun ionises molecules of 

cyanogen and diatomic carbon within the coma, 

ZKLFK�FDXVHV�WKH�LRQV�WR�ƆXRUHVFH�JUHHQ��

 

The tails 

As a comet gets closer to the Sun, the radiation 

pressure from the solar wind causes the tails to form. 

Comets often have two distinct tails; a dust tail and 

an ion tail. The dust tail is material left behind as the 

comet speeds through space; dust tails are usually 

curved, are a white and yellow colour because they 

UHƆHFW�VXQOLJKW�DQG�DUH�QRUPDOO\�EHWZHHQ�RQH�DQG� 

10 million kilometres in length. The ion tail, or plasma 

tail, is comprised of ionised particles. As they interact 

ZLWK�WKH�VRODU�ZLQG��WKH�LRQV�ƆRZ�RXW�DW�KLJK�VSHHG�LQ�

a straight line directly away from 

the Sun. Ion tails are often a 

glowing blue colour due to ionised 

carbon monoxide. They are tens 

of millions of kilometres in length. 

Some rare exceptions reach a 

whopping 3.8 AU long, where 1 AU 

(astronomical unit) is the distance 

between Earth and the Sun. 

Because the comet’s nucleus is 

usually rotating, both tails may 

have twists and turns in them.

Making models is a great way 

to learn about an astronomical 

object. Here we show you how to 

make a model of a typical comet 

using very basic materials that 

you probably have lying around at 

home. This is an excellent project to do with children, 

because the model contains different components 

for each part of a comet and it therefore provides a 

great teaching opportunity during each step of the 

model-making process. 

For the stand we used a gift box that still had its 

insert, giving an extra layer of support for the wooden 

skewers. Some Blu Tack under the holes will also give 

something extra to hold the skewers in place. Made 

like this, the stand should be sturdy enough to 

support this very lightweight model, but if you need 

VRPH�H[WUD�ZHLJKW��ƅOO�WKH�ER[�ZLWK�ULFH�RU�VDQG�

Make a model of a comet 
Get familiar with the parts of a comet by building a model from household materials 

Talking point: making  

a model comet can be  

a teaching opportunity

DIY ASTRONOMY
Practical astronomy projects for every level of expertise
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Mary McIntyre  

is an outreach 

astronomer and 

teacher of 

astrophotography

FAMILY 

FRIENDLY 

PROJECT



Step 1
Using hot glue, stick a cocktail stick in the middle of the long edge 

of the foam sheet with about a third over the edge. Tightly fold the 

sheet into a cone shape, securing with staples and hot glue. Stick 

the cone into the polystyrene ball using the cocktail stick.

Step 2
Cover the ball with cotton wool to form the coma and then cover 

the entire foam sheet with cotton wool or wadding using water-

based glue. Tear the ends off rather than cutting them so the end 

of the tail has an uneven edge. 

Step 3
Fill the cone with cotton wool or wadding, then glue a long strip of 

cotton wool around the edge, continuing inwards in a spiral 

pattern. Then gently pull, tease and twist all the edges to form an 

irregular dust tail shape. Use hairspray to hold the strands in place.
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Step by step

Step 4
Remove the tail, then paint the outside of the nucleus (or coma) 

pale green using a water-based paint. This recreates the classic 

green colour of the coma around a comet’s nucleus. Leave this to 

dry. Once dry, re-attach the tail.

Step 5
Twist together the two pipe cleaners with a length of craft wire  

to form the ion tail. Leave a short length of wire at one end which 

you can fix into the polystyrene ball. Make sure that you stick the 

ion tail into the nucleus/coma at a different angle to the dust tail.

Step 6
Make two holes about 8cm apart in the box lid. Paint two wooden 

skewers black and trim the blunt ends. One skewer needs to be 

17cm, the other 22cm. Push the blunt ends through the box holes, 

then push the pointed ends through the nucleus and tail. 



Pete Lawrence is an 

expert astro imager 

and a presenter on 

The Sky at Night

ASTROPHOTOGRAPHY 

CAPTURE

Take the perfect astrophoto with our step-by-step guide
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How to capture a sharp shot of our natural satellite early or late in the lunar month

Imaging the thin crescent Moon

Þ Imaging the  

sliver of a thin 

crescent Moon  

can be challenging

T
he year 2021 will 

present several 

great opportunities 

for observing and 

imaging thin lunar 

crescents, either 

approaching new Moon in the 

morning sky or moving away from 

new Moon into the evening sky.  

A morning crescent represents a 

time when we’re seeing the 

illuminated portion of the Moon’s 

globe apparently diminishing in 

size: a waning crescent Moon. An 

evening lunar crescent represents 

a time when we’re seeing the 

Moon’s phase growing: a waxing 

crescent Moon. 

The term ‘young’ or ‘old’ when 

used to describe the Moon’s age 

refers to where the Moon sits in its 29.5-day synodic 

month – the complete cycle of phase of the Moon as 

VHHQ�IURP�(DUWK��7KLV�SHULRG�LV�GHƅQHG�WR�UHVHW�DW�QHZ�

Moon (age equal to 0 days), and grow thereafter, 

resetting to zero again at the next new Moon. A young 

lunar crescent is one which is less than a few days old. 

An old lunar crescent is one which is further in the 

synodic month than a few days before new Moon.

 

Locating the Moon  
Imaging the Moon under dark-sky conditions is fairly 

straightforward. Such a Moon is easy to locate and 

focus on because it’s bright against the dark sky.  

Old or young crescents present as thin slivers of 

illuminated lunar surface and, for this reason, appear 

less bright than they would in their fuller phases. Thin 

crescents occur when the Moon is near to the Sun in 

the sky and this also hinders visibility, the crescent 

being easily lost against the bright twilight backdrop.

Here we have a problem: in order to photograph 

such a Moon well, it’s essential to achieve sharp focus. 

Being so thin, even a small deviation from the true 


 Send your images to:  
gallery@skyatnightmagazine.com

76 BBC Sky at Night Magazine February 2021 

focus position of your camera lens 

or scope may cause the Moon’s 

light to spread into a blur that is 

lost against the background sky. 

One way around this is to 

SUH�IRFXV�DW�LQƅQLW\�WKH�QLJKW�

before. For a camera lens this 

requires it to be set to manual 

focus before carefully focusing on 

a distant object, such as a bright 

star or planet. A piece of low tack 

electrical tape can then be used  

to carefully ‘lock’ the lens’s focuser 

ring in place, hopefully holding it 

secure in readiness for your next 

thin Moon attempt. 

This technique doesn’t always 

work. Variations in temperature 

during the day or inadvertently 

knocking the focus ring, even while 

stuck down, may cause a change in focus. It’s better to 

focus on something a long way off before your attempt 

on the Moon. For waning crescents that appear in the 

morning sky, this will mean getting up early to take 

advantage of a dark pre-dawn twilight sky using a 

bright star or planet for focus. For waxing crescents, the 

situation is trickier; focusing on the Sun is the better 

option, but this requires the use of a white light solar 

VDIHW\�ƅOWHU�RQ�WKH�OHQV�RU�VFRSH�WR�NHHS�WKLQJV�VDIH��

As ever, remember to follow solar safety precautions.

Once focused, the hard part is done and by 

following our guide steps opposite, you’ll be able to 

grab yourself one of 2021’s ultra-thin Moons. Once 

you’ve caught one, you’ll be hooked to try for more! 

Recommended equipment: DSLR camera, tripod,  

shutter-release cable, lens with a focal length 

between 200-1,000mm



Step by step

STEP 6 
Load the results into your image editing software. A tweak to the 

brightness and contrast settings may help bring out the faint 

lunar crescent. Alternatively, open the curves tool and place an 

anchor in the centre of the adjustment line, then adjust the 

curve’s shape to become more of an ‘S’ to improve its visibility.

STEP 1 

Homework is important for thin Moon attempts. Determine where 

the Moon is relative to the Sun and work out where it will be 

relative to the horizon after sunset. Choose a shooting location 

where the horizon appears low and unobstructed. A clear sky is 

best, as haze or low cloud will hide the crescent from view.  
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STEP 2 

If you plan to use a lens, choose one which will show a good 

crescent. This typically means something with a focal length 

starting around the 200-300mm mark. A 1000mm setup 

(typically achieved using a telescope) will give you a good 

crescent size. A focal ratio between f/9 and f/16 is ideal.

STEP 5 
Examine the result using your camera’s histogram display. If the 

graph is stacked hard to the left or right, you’ll need to adjust 

exposure. If it’s too dark, you’ll need to increase the exposure and/

or ISO; if it’s too light, you’ll need to decrease the exposure and/or 

ISO. Aim to get the peak within the left-right limits of the graph.

STEP 3 

Keep ISO in a low range of 100-1600. Start low and increase for 

evening sessions, as the sky darkens over time. For morning 

sessions, start high and lower the ISO as sunrise approaches. See 

opposite for how to focus accurately. If you can see the Moon on 

the back of the camera, use that to ensure the focus is sharp.

STEP 4 

Line your camera up so the Moon is in view. There’s a chance you 

may not be able to see the crescent visually if it’s very thin. If so, 

you’ll need to judge where to point your camera relative to the 

horizon and rely on it being able to record the crescent. Take an 

image using a test exposure of 1 second. 

✗

✓



ASTROPHOTOGRAPHY 

PROCESSING

Expert processing tips to enhance your astrophotos
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 P
rocessing in astrophotography allows 

details to emerge and takes several 

VWDJHV��,W�LQYROYHV�HGLWLQJ�DQ�LPDJH�ƅOH�

WKDW�FDQ�ORRN�GDUN�DQG�ƆDW�DW�ƅUVW��OLNH�RXU�

VWDUWLQJ�LPDJH��ULJKW���ZKLFK�DW�ƅUVW�

glance appears to contain little or no 

data. Basically, we are trying to make the image data 

work as effectively as possible by ‘stretching’  

it. Data stretching is typically done with a ‘Levels’ 

function and, if used properly, this will improve image 

contrast, colours and overall brightness. The Levels 

tool is found in Adobe Photoshop and the free editing 

software GIMP, along with several other image-

processing programs.

Here, we are using GIMP to stretch our starting 

image of the Crescent Nebula (right), a DSLR capture 

that consists of two hours of exposures with a 

+\GURJHQ�DOSKD��+D��ƅOWHU�DQG�WZR�KRXUV�RI�QRUPDO�

FRORXU��5*%��GDWD��7KH�LQGLYLGXDO�ƅOHV�KDYH�EHHQ�

VWDFNHG�LQ�'HHS6N\6WDFNHU�WR�SURGXFH�D�7,))�ƅOH�

$IWHU�RSHQLQJ�WKH�ƅOH�LQ�*,03��FOLFN�Ŝ)LOH�!�2SHQ�!�

>ƅOH�QDPH@ŝ��WKH�ƅUVW�WKLQJ�ZH�GR�LV�HQODUJH�RXU�LPDJH�

VR�WKDW�LW�ƅOOV�WKH�FHQWUDO�ZLQGRZ��FOLFN�Ŝ9LHZ�!�=RRP�!�

Fit image in Window’), which allows us to see overall 

adjustments clearly. To the top right of the screen 

(see Screenshot 1, opposite, top) there is a histogram 

showing how data is distributed in our image.  

By clicking the dropdown box at the top of this 

histogram and selecting ‘RGB’, we can see the  

‘Red’, ‘Green’ and ‘Blue’ colour channels separately.

2XU�LPDJH�OD\HUV�DUH�VKRZQ�EHORZ��VHH� 

6FUHHQVKRW����RSSRVLWH��Ś�WKH�ƅUVW�OD\HU�LV�RXU�EDVH�

image. Before we make alterations, we duplicate the 

base image as a new layer by selecting it with the 

mouse and right-clicking on the layer to select ‘New 

IURP�9LVLEOHŝ��$�OD\HU�FDOOHG�Ŝ9LVLEOHŝ�WKHQ�DSSHDUV�RQ�WRS�

of our base image. This preserves our original image 

from alterations; if we make a mistake we can just 

delete the relevant layer by right-clicking the mouse 

and selecting ‘Delete Layer’. For every adjustment we 

make, we will create a new layer using this method. 

We are now ready to adjust our levels and we do 

WKLV�E\�FOLFNLQJ�Ŝ&RORXU�!�/HYHOVŝ�WR�EULQJ�XS�WKH�PHQX�

Using Levels to enhance your astro image
Increase image detail by stretching the data with the Levels tool in image editing software

Before adjusting Levels our  

image may look blank, but there is  

plenty of hidden data to bring out 

Our Crescent Nebula image is 

transformed by stretching the  

data and adjusting brightness
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3 QUICK TIPS
1. Perform multiple, small stretches of your  

data – this prevents you losing important  

image details.

2. Click the ‘eye button’ next to a new layer  

(see Screenshot 3, below) to see if an adjustment  

has improved your image.

3. Use Levels before any noise reduction to 

UHPRYH�XQZDQWHG�DUWHIDFWV�RU�ƅOWHU�IXQFWLRQV� 

– these should be used at later stages.

(see the top left of the screen on Screenshot 1). We 

use the dropdown menu next to ‘Channel’ to select 

Ŝ5HGŝ��WKH�ƅUVW�FKDQQHO�ZH�ZLOO�VWUHWFK��<RX�ZLOO�VHH�

that the data for each channel starts off narrow – by 

stretching our data we aim to make the data on the 

histogram wider. We click on the white, right-most 

arrow and drag it closer to the histogram data. 

However, we don’t move the arrow all the way across 

to touch the data – we move it enough to see details 

emerge in that colour channel, but we stop before  

the image looks noisy, with unwanted artefacts.  

In our experience GIMP is sensitive – if we drag  

the right-most arrow too far in one go, we will 

‘overstretch’ our data and lose detail. It is therefore 

best to perform multiple small stretches. 

Screenshot 2 (see below, left) is an example of an 

‘overstretch’ – the white regions in our Crescent 

Nebula show where we have gone too far and have 

ORVW�WKH�ƅQHU�GHWDLO��WKH�EDFNJURXQG�DOVR�ORRNV�QRLV\��

:KLOH�ORVW�FRORXU�LV�GLIƅFXOW�WR�UHFWLI\��WKH�ORVW�GHWDLO�LV�

impossible to recover, so in cases like this it is best to 

delete the layer and start the adjustment again. 

We repeat the stretch process for the ‘Green’ and 

‘Blue’ channels by clicking and selecting these colours 

from the ‘Channel’ dropdown box. Again, we only move 

the right-most arrow incrementally. After performing 

each channel’s stretch, we use our mouse to right-click 

RQ�RXU�Ŝ9LVLEOHŝ�OD\HU�DQG�VHOHFW�Ŝ0HUJH�'RZQŝ��ZKLFK� 

adds our adjustment to the previous layer.

We then use our mouse to right click on the 

PHUJHG�OD\HU�DQG�VHOHFW�Ŝ1HZ�IURP�9LVLEOHŝ�WR� 

FUHDWH�D�QHZ�OD\HU�WR�ZRUN�RQ��$JDLQ��WKH�Ŝ9LVLEOHŝ�

layer appears above the previous layer. We repeat  

the above process another two times to stretch our 

data further – selecting ‘Levels’, and working through 

the ‘Red’, ‘Green’ and ‘Blue’ channels. Each time, the 

histogram data becomes wider. If the left-hand edge 

of the histogram moves towards the right, we also 

drag the left-most arrow towards the data. 

Stretching out 

Each small stretch allows additional details and 

contrasts to appear in our image (see Screenshot 3). 

It’s still possible to overstretch our data, even with 

VPDOO�VWUHWFKHV��EXW�DIWHU�WKUHH�SDVVHV�ZHŝUH�FRQƅGHQW�

ZHŝYH�H[WUDFWHG�DOO�ZH�FDQ�XVLQJ�Ŝ/HYHOVŝ�IRU�WKLV�ƅOH�

Finally, in order to show 

fainter details from our stretch,  

it helps to adjust the image 

brightness – we can use the 

‘Shadows-Highlights’ function; 

E\�FOLFNLQJ�Ŝ&RORUV�!�6KDGRZV�

Highlights’ and dragging the 

‘Shadows’ bar to the right to 

OLJKWHQ�WKH�LPDJH��2XU�ƅQDO�

GIMP image of the Crescent 

Nebula (see opposite) shows 

the success of our data stretch 

and brightness adjustment.

Þ Screenshot 1:  

to select the 

channel to stretch, 

we click ‘Colour > 

Levels’ to bring  

up the menu 

and then use the 

dropdown next to 

‘Channel’ to make 

our ‘Red’ selection

Charlotte Daniels 

is an amateur 

astronomer, 

astrophotographer 

and journalist

Þ Screenshot 2: If the Levels adjustment has gone too far and the image  

is overstretched, it’s best to simply delete that layer and start again

Þ Screenshot 3: Continue to make and check small stretch adjustments until 

the right amount of image detail has been achieved
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Douglas says: ş7KLV�SODQHWDU\�

nebula in the constellation of 

&DVVLRSHLD�LV�RQH�RI�WKH�PRVW�

FKDOOHQJLQJ�REMHFWV�,ŝYH�HYHU�

SURFHVVHG��HYHQ�ZLWK�RYHU����

hours of data. I think I’ve reached the limit 

IRU�P\�DSHUWXUH�QRZ��JLYHQ�WKH�KLJKO\�OLJKW�

SROOXWHG�VNLHV�KHUH�MXVW�RXWVLGH�'HWURLW�Š 

Equipment:�=:2�$6,�����00�3UR�FDPHUD��

6WHOODUYXH�69;���7�5�DQG�([SORUH�6FLHQWLƅF�

���PP�DSR�WULSOHW�UHIUDFWRUV��$VWUR�3K\VLFV�

*72�0DFK���DQG�2ULRQ�$WODV�3UR�PRXQWV�

Exposure: 93.4h total  

Software: 6*3UR��3L[,QVLJKW��3KRWRVKRS� 

Douglas’s top tips: ş3ODQHWDU\�QHEXODH�

UHVSRQG�EHVW�WR�QDUURZEDQG�ƅOWHUV�IRU�+D�

�+\GURJHQ�DOSKD��DQG�2,,,��2[\JHQ�,,,���:LWK�

U Planetary nebula HFG1 

Douglas Struble, Taylor, Michigan, USA, 10 November 2018 and 26 November 2020

P\�OLJKW�SROOXWLRQ��D��QP�RU��QP�+D�ƅOWHU�LV�

W\SLFDOO\�ƅQH��EXW�IRU�2,,,�,�ƅQG�D�QDUURZHU�

EDQG�LV�EHVW��,�XVH�D��QP�2,,,�$VWURGRQ�ƅOWHU��

ZKLFK�EORFNV�PRRQOLJKW�DQG�/('�VWUHHW�

lights. The icing on the cake is always adding 

VWDUV�FDSWXUHG�LQ�5*%��,�JDWKHUHG�DQ�KRXU�RQ�

HDFK�FKDQQHO��,WŝV�DOZD\V�EHVW�WR�FDSWXUH�

5*%�VWDUV�DW�WKH�]HQLWK��VWUDLJKW�RYHUKHDG��

WR�PLQLPLVH�DWPRVSKHULF�GLVWRUWLRQ�Š

PHOTO
OF THE 
MONTH
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U Sh2-112 in Cygnus

Herwig Peresson, Vienna, Austria, August 2017 – November 2020

Herwig says: “This is a combination of Ha, OIII and RGB frames taken over seven 

nights between 2017 and 2020, from the centre of Vienna.”

Equipment: Atik One 6.0 mono CCD camera, Sky-Watcher Quattro f/4  

,PDJLQJ�1HZWRQLDQ�PRGLƅHG�E\�/DFHUWD�����0LFURQ�*0�����+36�PRXQW� 

Exposure: 29.7h total Software: 3L[,QVLJKW��3KRWRVKRS

U M81 Bode’s Galaxy

Martina McGovern, Cambridge,  

22 November 2020

Martina says: “I’ve recently 

WXUQHG�WR�GHHS�VN\�REMHFWV�DQG�

WKH\ŝUH�KHOSLQJ�PH�WKURXJK�WKH�

challenging COVID-19 times.  

,�VWD\HG�XS�XQWLO��DP�WR�FDSWXUH�WKLV�RQH�Š

Equipment: =:2�$6,����0&�3UR�FDPHUD��

Celestron Edge HD 8-inch Schmidt-

&DVVHJUDLQ��6N\�:DWFKHU�+(4��3UR�PRXQW�

Exposure: 5h total Software: 

'HHS6N\6WDFNHU��3L[,QVLJKW��3KRWRVKRS

U Saturn

Lauren Hodgson-King, Leigh-on-Sea, 

Essex, 13/14 September 2020 

Lauren says: ş7KLV�LV�P\�ƅUVW�

DWWHPSW�DW�SODQHWDU\�LPDJLQJ��

VR�,ŝP�UHDOO\�SOHDVHG�ZLWK� 

the results.”

Equipment: &HOHVWURQ�1H[,PDJH�%XUVW�

FRORXU�FDPHUD��&HOHVWURQ�1H[6WDU��6(�

Schmidt-Cassegrain Exposure: ��ISV�� 

JDLQ����SHU�FHQW��������IUDPHV������VWDFNHG�

Software: 5HJL6WD[��$IƅQLW\�3KRWR



  

U Sunspot group AR2781

-RKQ�&KXPDFN��'D\WRQ��2KLR��86$�����1RYHPEHU�����

-RKQ�VD\V� ş$OWKRXJK�ZHŝUH�VWLOO�DW�VRODU�PLQLPXP��LWŝV�VR�QLFH�WR� 

VHH�WKH�6XQ�SURGXFLQJ�VXQVSRWV�DQG�ƆDUHV�LQ�WKH�QHZ�6RODU�&\FOH�����

6RODU�PD[LPXP�VKRXOG�RFFXU�LQ�-XO\�������VR�LW�VKRXOG�MXVW�JHW�EHWWHU�

IURP�KHUH�RQ�Š

(TXLSPHQW� 4+<�,,,���0�&026�FDPHUD��/XQW���PP�+�DOSKD�VRODU�WHOHVFRSH��

3DUDPRXQW�0\7�PRXQW�([SRVXUH����ISV�������PV��JDLQ������������IUDPHV�� 

����VWDFNHG�6RIWZDUH��)LUH&DSWXUH��5HJL6WD[

U Moon, Venus and Spica

-DPHV�&RDUG��/LVEXUQ�����1RYHPEHU�����

-DPHV�VD\V� ş,�QRWLFHG�WKLV�RXW�RI�P\�

ZLQGRZ�MXVW�EHIRUH�VXQULVH��7KH�0RRQ�OLW�XS�

E\�HDUWKVKLQH�PDGH�WKH�VFHQH�D�ELW�PRUH�

VSHFLDO�WR�P\�H\H�Š

(TXLSPHQW� 6RQ\�$�,,,�PLUURUOHVV�FDPHUD��7DPURQ� 

��Ś��PP�OHQV��WULSRG�([SRVXUH��,62�����I�������Š�

6RIWZDUH��3KRWRVKRS

V Great Conjunction of Jupiter and Saturn

3UDEKX�6�.XWWL��6KDUMDK��8$(�����'HFHPEHU�����

3UDEKX�VD\V� ş/LJKW�SROOXWHG�VNLHV�PDNH�LW�GLIƅFXOW�WR�FDSWXUH� 

-XSLWHU�DQG�6DWXUQŝV�IDLQW�PRRQV��$V�P\�KRUL]RQ�ZDV�WRR�SROOXWHG� 

IRU�D�JRRG�LPDJH��,�KDG�WR�GULYH�WR�D�GDUN�ORFDWLRQ�ZKHUH�,�IRXQG� 

D�VPDOO�PRXQWDLQ��:DWFKLQJ�WKH�JDV�JLDQWV�DQG�WKHLU�PRRQV�ZLWK�

(DUWK�LQ�WKH�IRUHJURXQG�ZDV�WUXO\�D�VSHFWDFOH�Š

(TXLSPHQW� =:2�����PP�FDPHUD��6N\�:DWFKHU�(VSULW���PP�DSR�UHIUDFWRU��6N\�

:DWFKHU�$=�(4��PRXQW�([SRVXUH��*DLQ�������Š�6RIWZDUH��3L[,QVLJKW��3KRWRVKRS
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ENTER TO WIN A PRIZE. HERE’S HOW:

We’ve teamed up with Modern Astronomy to  

offer the winner of next month’s Gallery a 

BAADER AstroSolar PHOTO Film, which you can 

XVH�WR�PDNH�D�VRODU�ƅOWHU�IRU�\RXU�FDPHUD�RU�WHOHVFRSH��HQDEOLQJ�\RX�WR� 

VDIHO\�FDSWXUH�LPDJHV�RI�WKH�6XQ��&RPHV�ZLWK�IXOO�VDIHW\�LQVWUXFWLRQV� 

www.modernastronomy.com • 020 8763 9953

Whether you’re a seasoned astro-

SKRWRJUDSKHU�RU�D�EHJLQQHU��ZHŝG�

ORYH�WR�VHH�\RXU�LPDJHV��(PDLO�WKHP�

to contactus@skyatnightmagazine.

com��7V	&V��ZZZ�LPPHGLDWH�FR�XN�

terms-and-conditions

U The Jellyfish Nebula 

&KULV�%XOLN��6DQ�$QWRQLR��7H[DV��86$����Ś���1RYHPEHU�����

&KULV�VD\V� ş,�XVHG�QDUURZEDQG�ƅOWHUV�EHFDXVH�RI�WKH�

IDLQWQHVV�RI�WKLV�QHEXOD��,�ZDV�YHU\�SOHDVHG�ZLWK�WKH�

GHWDLO�,�ZDV�DEOH�WR�EULQJ�RXW�RI�ZKDW�ZRXOG�RWKHUZLVH� 

EH�LQYLVLEOH�WR�WKH�QDNHG�H\H�Š

(TXLSPHQW� =:2�$6,����00�3UR�FDPHUD��0HDGH���PP�DSR�

UHIUDFWRU��6N\�:DWFKHU�(4��5�3UR�PRXQW�([SRVXUH��+D���[���Š�� 

2,,,���[���Š��6,,���[���Š�6RIWZDUH��3KRWRVKRS��3L[,QVLJKW��7RSD]�

'H1RLVH��$VWUR�3L[HO�3URFHVVRU

Crater Tycho Z

6WHYH�)R[��&DPEHUOH\��6XUUH\����1RYHPEHU�����

6WHYH�VD\V� ş,ŝYH�FDOOHG�WKLV�Ŝ6SODW�ŝ�Ś�XVLQJ�5*%�ƅOWHUV�

JDYH�D�ŜFROGHUŝ�ORRN�WKDQ�MXVW�PRQR��ZKLFK�,�TXLWH�OLNH�Š

(TXLSPHQW� =:2�$6,����00�PRQR�FDPHUD��&HOHVWURQ�

(GJH+'������LQFK�6FKPLGW�&DVVHJUDLQ��&HOHVWURQ� 

&*;�PRXQW�([SRVXUH��������IUDPHV�DW���ISV�����SHU�FHQW�VWDFNHG�

6RIWZDUH��)LUH&DSWXUH��$XWR6WDNNHUW�



The Astronomer’s 
Yearbook 2021 

Get ready to explore the best stargazing 

sights in the night sky over the next 12 months 

with The Astronomer’s Yearbook 2021. This 

indispensable guide from BBC Sky at Night 

Magazine contains a year of stargazing  

tips, how-to guides and equipment details.  

Monthly star charts guide you to the best 

views in 2021 and will help you keep track 

of the eclipses, oppositions, occultations 

and meteor showers coming up. With expert 

advice on the constellations of each season, 

challenging objects to track down and more, 

you’ll be ready for all the top astronomical 

events in 2021.

PLUS Receive FREE P&P on this special edition

Chris Bramley,  

Editor, BBC Sky at Night Magazine

Our month-by-month guide and detailed star 

charts reveal what to look for and when, from 

stars and planets to Moon phases and more. 

Get to know the stand-out constellations of 

each season, as we highlight their brightest 

targets and how to best observe them.

Develop your skills with our Challenge 

Yourself projects, whether it’s classifying 

Moon craters or recording sunspot activity. 

ONLY
£9.99

INC P&P*

ORDER YOUR COPY TODAY  

visit: www.buysubscriptions.com/Yearbook2021

Alternatively call 03330 162138† and quote ‘The Astronomer’s Yearbook 2021’
† UK calls will cost the same as other standard fixed line numbers (starting 01 or 02) and are included as part of any inclusive or free minutes allowances (if offered by your phone tariff). Outside of free call packages

call charges from mobile phones will cost between 3p and 55p per minute. Lines are open Mon to Fri 9am–5pm. 
*Free delivery on UK orders only. Prices including postage are: £9.99 for all UK residents, £12.99 for Europe and £13.49 for the Rest of World.

All orders are subject to availability. Please allow up to 21 days for delivery.
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REVIEWS
The best in equipment, accessories and books each month

Find out more about how we test equipment at  

www.skyatnightmagazine.com/scoring-categories

Best of both worlds?

We test the Atik 

$&,6�����&026� 

mono camera on 

deep-sky and Solar 

6\VWHP�WDUJHWV�

86

Discover the 
best new kit 
each month

SUBSCRIBE



86 BBC Sky at Night Magazine February 2021

FIRST LIGHT
Our experts review the latest kit 

•  Price €2,145

•  Sensor  

Sony IMX428 

monochrome

•  Sensor size 

3,208 x 2,200 

pixels

•  Pixel size 

4.5μm x 4.5μm

•  Power 12V DC, 

2.5A (not 

supplied)

•  Size 82mm x 

82mm x 64mm

•  Weight 0.53kg

•  Supplier 

Rother Valley 

Optics Ltd

•   Tel 01603  

740397

•  www.atik-

cameras.com

VITAL STATS

Sensor with a sharp memory
As CMOS technology progresses, we are starting to see cameras that can 

rival, and in some cases surpass the abilities of their CCD-sensor 

forerunners, especially as regards sensitivity. The Sony IMX428 sensor used 

in the ACIS 7.1 has a low dark current, keeping fixed pattern noise to a 

minimum, which reduces unwanted artefacts. Unlike CCD-based cameras, 

CMOS sensors are generally affected by what is often referred to as ‘amp 

glow’, a dated and technically incorrect term that describes the various  

glow artefacts that can appear on the edges of images. Atik has used an 

onboard 256Mb DDR3 memory buffer to minimise these electronic artefacts, 

which you’ll see as a diffuse soft glow. This unavoidable glow, along with  

the fixed pattern noise is easily removed by applying dark frames taken at a 

matching temperature to the main exposures. For those who enjoy the 

technical details, the camera has a 12-bit ADC (analogue-to-digital 

converter), a pixel size of 4.5+m x 4.5+m, a well depth of 20,000e- mapped  

to a pixel value of 65,535 and a low readout noise of 3e- at low gain.

>

A
tik has recently introduced a range  

of three ACIS cameras – the name 

standing for Advanced CMOS 

Imaging Systems. The cameras are 

designed to provide a variety of 

KLJK�TXDOLW\�VFLHQWLƅF�LPDJLQJ�

applications, which for our purposes makes them 

highly suitable for astrophotography. The model we 

are reviewing is the monochrome version of the Atik 

ACIS 7.1 CMOS, a 7.1 megapixel camera. The build 

quality of the ACIS 7.1 is very impressive, as we’d 

expect from a camera designed for professional  

use; it’s a chunky, solid little unit that is stylishly 

PDFKLQHG��KDV�QR�URXJK�HGJHV�RU�ƆLPV\�ƅWWLQJV� 

and appears to be very well made.

To begin the review, we combined the camera with 

RXU������LQFK�ƅOWHU�ZKHHO�DQG�PRXQWHG�LW�RQ�RXU���LQFK�

imaging refractor, a Sky-Watcher Esprit 150ED. The 

ACIS 7.1 can be controlled using Atik’s own imaging 

software, either Artemis Capture or Dusk, and we had 

a quick session with these programs, while getting to 

grips with the camera, but eventually settled on the 

software we are most familiar with, controlling it via 

the latest ASCOM drivers (ASCOM is an industry-

standard interface that allows different pieces of 

DVWURQRPLFDO�HTXLSPHQW�WR�FRPPXQLFDWH���2XU�ƅUVW�

WORDS: TIM JARDINE

CMOS mono camera 
A high-performing CMOS model that balances deep-sky and Solar System imaging

clear night was graced by one of the highest Moons 

of the year, which gave us a chance to see how fast 

the camera could perform on planetary targets. After 

letting the regulated cooling system settle for a few 

minutes to a useful –15°C we slewed the telescope to 

favourably positioned Mars, and later to the Moon. 

All-round appeal 

The ACIS 7.1 has three power settings and we 

selected ‘Fast Mode’ for planetary imaging, which 

lets the camera take advantage of the onboard DDR 

memory for streaming images. With a USB 3.0 

connection and using the Dusk application on our 

laptop, we managed to achieve 15 frames per second 

in full-frame mode, jumping massively to 175fps  

ZLWK�D�����SL[HOV�[�����SL[HOV�UHJLRQ�RI�LQWHUHVW�

setting. Cameras that bridge the gap between 

having speed for planetary imaging and quality for 

deep-sky object work offer the user a single solution 

to most astronomical targets; the Atik ACIS 7.1 ticks 

both boxes and represents a good option as an 

all-round camera.

There is often some confusion around CMOS 

cameras as to what gain and offset settings should  

be applied. While offering advanced users the option 

WR�FRQƅJXUH�WKHVH�DV�GHVLUHG��ZH�OLNHG�WKH�$WLN����ŝV�

Atik ACIS 7.1
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Cooling system
The electronic cooling system uses two 

quiet fans to pull air through the camera, 

across the heat sink, and out the other 

side. Cooling to –35° below the ambient 

temperature is achievable, making it easy 

to take temperature-matched 

exposures, night or day.

Build quality
The body of the camera measures 82mm x 82mm x 

��PP�DQG�LV�H[TXLVLWHO\�PDFKLQHG�DQG�ƅQLVKHG�ZLWK�

Atik’s trademark red anodising. The optical window is 

TXDUW]��ZLWK�DQWL�UHƆHFWLRQ�FRDWLQJV�RQ�ERWK�VLGHV��

The cap over the optical window is aluminium and it 

screws safely into the M42 x 0.75mm thread. 

Connectivity
While you can use the USB 3.0 connection for fast data transfers over the 

supplied good quality USB 3.0 cable, the camera can also be used with a  

USB 2.0 cable if needed. This allows users to take advantage of existing cable  

runs in observatories, or longer cable connections than allowed by USB 3.0.

Desiccant port
Cooled astronomy cameras in moist atmospheres 

can be prone to developing dew inside the camera 

housing, especially on the inside of the optical 

window, which is a real nuisance. This is solved with 

a rechargeable and replaceable desiccant tablet 

that’s housed within the casing, which can be 

removed with a screwdriver and the included tool.



straightforward standard gain options of ‘Low’, 

‘Medium’ and ‘High’ that make the camera suitable 

for beginners too. We opted to use the ‘Low’ setting 

for the majority of our targets as this provides the 

most detail overall, while switching to ‘Medium’ or 

‘High’ for taking narrowband exposures that need a 

bit of help with fainter objects.

Choosing the Andromeda Galaxy, M31, as an initial 

deep-sky object target gave us the chance to see 

how the camera performed on an object with both 

very bright and very faint regions. We took a series  

RI�ƅYH�PLQXWH�H[SRVXUHV�IRU�HDFK�ƅOWHU��7KH�FRUH�RI�

M31 was not blown out, which preserved detail, while 

the fainter, more subtle dusty areas were nicely 

revealed (see image, top). We were pleased to see 

that amp glow is minimal in the ACIS 7.1, and once 

correctly matched dark frames were applied to our 

stacked images, there was no trace of amp glow 

artefacts. Moving on to the Merope Nebula in M45 

(see image, above), it allowed us a chance to see  

how the camera handles bright stars against faint 

UHƆHFWLRQ�QHEXORVLW\��2QFH�DJDLQ�WKH�UHVXOWV�ZHUH�
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KIT TO ADD 

1. Atik EFW2.2 

ƅOWHU�ZKHHO

2. Atik LRGB 

ƅOWHU�VHW

3. Atik 

narrowband 

ƅOWHU�VHW

FIRST LIGHT

very pleasing, with lots of detail in the intricate dust 

patterns and good control of the bright stars.

For a narrowband target we chose the Horsehead 

Nebula (above) and used an Ha (Hydrogen-alpha) 

ƅOWHU��7KH�UHVXOWV�IURP�D�VHULHV�RI�ƅYH�PLQXWH�

exposures in ‘High’ gain mode were also very 

impressive and demonstrated the ability of the 

camera to capture quality photographs of pretty 

much anything, from very bright to extremely faint.

2YHUDOO��WKH�$WLN�����LV�D�ZHOO�PDGH��KLJK�SHUIRUPLQJ�

&026�FDPHUD�WKDW�ZLOO�DSSHDO�WR�GHHS�VN\�DQG� 

Solar System astrophotographers alike.

> Þ The Horsehead 

Nebula – as 

captured with 

the Atik ACIS 7.1, 

Sky-Watcher Esprit 

150ED, Atik EFW2.2 

ƅOWHU�ZKHHO�DQG�

%DDGHU������LQFK�

ƅOWHUV�Ś�XVLQJ���[��ŝ 

+\GURJHQ�DOSKD�

�+D��H[SRVXUHV

VERDICT
Build & Design

Connectivity  

Ease of use

Features

Imaging quality

OVERALL

+++++

+++++

+++++

+++++

+++++

+++++

Three power modes
The ACIS 7.1 offers three power 

modes – ‘PowerSave’, ‘Normal’, 

and ‘Fast’. In ‘PowerSave’ 

mode, minimal electronics  

are used during image capture 

to allow the highest quality 

images to be taken, while  

‘Fast’ mode makes best use  

of the onboard DDR3 memory 

buffer for planetary or lunar 

imaging applications.

Þ TKH�0HURSH�1HEXOD�LQ�DQ�KRXU�RI��ŝ�H[SRVXUHV��SOXV� 

��ŝ�HDFK�RI�5HG��*UHHQ�DQG�%OXH�ƅOWHUHG�VKRWV

Þ $�VWXQQLQJ�LPDJH�RI�0����FDSWXUHG�E\�WKH�$WLN�$&,6�

����FDPHUD�DQG�D�6N\�:DWFKHU�(VSULW����('�VFRSH
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T
oday we are seeing a quiet revolution 

taking place as more telescopes are 

being given Wi-Fi control, allowing  

the modern generation of mobile and 

tablet users the ability to control their 

telescopes with their devices. 

Sky-Watcher introduced the Star Discovery a couple 

of years ago supplied with a separate dongle for 

Wi-Fi connections, but here we take a look at the 

latest version of the telescope that has Wi-Fi 

integrated into the mount itself.

The Star Discovery P150i Wi-Fi comes in two boxes 

and is straightforward to assemble, allowing you to be 

up and running in 10 to 15 minutes. The tube assembly 

is in one box while the tripod, single-arm mount, 

VSUHDGHU�WUD\�DQG�D�ER[�ZLWK�WKH�H\HSLHFHV��ƅQGHU�DQG�

bubble level is in the second. It’s best to assemble the 

PRXQW�RQWR�WKH�WULSRG�ƅUVW�DQG�WKHQ�WR�DWWDFK�WKH�

WHOHVFRSH��EHIRUH�FRPSOHWLQJ�LW�ZLWK�WKH�UHG�GRW�ƅQGHU��

The mount is powered either by eight AA batteries 

installed in the side of the mount, or via a 12V power 

tank plugged into the power port. We used the 

•  Price £459

•  Design 

Newtonian 

altaz, Go-To, 

Wi-Fi-

controlled 

telescope

•  Optics  

150mm (6-inch) 

parabolic 

primary mirror

•  Focal length 

750mm, f/5

•   Mount Wi-Fi, 

computerised, 

altaz, single-

fork arm

•  Ports Power 

connector, 

camera, 

hand-

controlller, 

integrated 

Wi-Fi adaptor

•  Tracking rates 

Sidereal, Lunar 

and Solar

•  Tripod 

Adjustable with  

accessory tray 

•  Extras Red dot 

ƅQGHU����PP� 

and 10mm 

�����LQFK�ƅW�

eyepieces, 

bubble level 

•  Weight 8kg

•  Supplier Optical  

Vision Ltd

•  Tel 01359 

������

•  www.

opticalvision.

co.uk

VITAL STATS
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P150i Wi-Fi telescope

Easy to use Wi-Fi control 

An easy to use telescope with built-in Wi-Fi to assist control

90 BBC Sky at Night Magazine February 2021

One of the first things you notice about this Star Discovery 

telescope is that there is no hand-controller – although the 

mount does have a port for connecting one. You don’t need a 

separate controller with this scope because it is operated with 

an app, connected via the inbuilt Wi-Fi network. To use it we 

turned on the power and the mount automatically generated a 

Wi-Fi network, allowing us to connect our smartphone and later 

our tablet. Once connected, you ownload the SynScan or 

SynScan Pro app (we used the Pro version) and run it. There are 

plenty of observing options in the app, including alignment 

routines, and Solar System and deep-sky targets. 

The SynScan app (right) may not look fancy, but it certainly 

did the job and allowed us to slew to a wide range of targets with 

ease. For those who like to use the popular SkySafari app for 

Go-To control on iOS devices, the good news is that you now don’t 

need to have two devices: by choosing ‘SkyWatcher SynScanLink’ 

in the telescope settings menu, you’ll be able to connect to 

SkySafari easily and control the mount through that app. 

FIRST LIGHT
Our experts review the latest kit 

Sky-Watcher Star Discovery

system for several hours with batteries on three 

occasions and had no trouble, proving this is an easy 

system to set up, which can be taken anywhere.

7KH�UHG�GRW�ƅQGHU�LV�D�]HUR�PDJQLƅFDWLRQ��QR�

nonsense piece of kit that can be used during the 

alignment process, but once it is aligned with the main 

WHOHVFRSH�\RXŝOO�ƅQG�LWŝV�KDUGO\�QHHGHG�DW�DOO��7ZR�

eyepieces are supplied, of 25mm and 10mm focal 

length – the usual combination at this price level. As 

the 6-inch primary mirror is a 150mm-diameter 

parabola and the scope’s focal length is 750mm, the 

��PP�H\HSLHFH�JLYHV�D�PDJQLƅFDWLRQ�RI���[��ZKLOH�WKH�

��PP�JLYHV�D�PDJQLƅFDWLRQ�RI���[��7KHVH�DUH�JRRG�

choices for this system, giving nice views of deep-sky 

targets and the Moon. If you add a 2x Barlow lens (not 

supplied) you can get reasonable views of the brighter 

planets as well.

Getting connected 

Once the Star Discovery P150i Wi-Fi telescope was 

switched on we connected it to our smartphone and 

the SynScan app (iOS and Android versions available) >
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SCALE

Single-arm  
Go-To  
altaz mount  
The single-arm mount is solid and 

ZHOO�PDGH��ƅWWLQJ�QHDWO\�LQWR� 

the tripod base and held  

in place with three knobs.  

The mount has a Vixen-

VW\OH�VDGGOH�IRU�DWWDFKLQJ�

the telescope and a good 

UHWDLQLQJ�NQRE�IRU�

securing the tube  

ƅUPO\�LQ�SODFH�

Optics 
7KH�6WDU�'LVFRYHU\����L�LV�D�1HZWRQLDQ�WHOHVFRSH�GHVLJQ��

ZLWK�D����PP�SDUDEROLF�SULPDU\�PLUURU�DQG�D�VHFRQGDU\�

PLUURU�DWWDFKHG�DW�WKH�IURQW�YLD�D�VSLGHU�YDQH��7KH�ŜVKRUWŝ�

IRFDO�OHQJWK�RI����PP�JLYHV�D�IRFDO�UDWLR�RI�I���WKDW�ZRUNV�

ZHOO�IRU�ERWK�SODQHWDU\�DQG�GHHS�VN\�YLHZLQJ���

Ports and 
battery 

compartment
The mount incorporates an 

RQ�RII�VZLWFK�DQG�SRUWV�IRU�

DQ�H[WHUQDO���9�SRZHU�SDFN��D�

camera and an optional 

6\Q6FDQ�KDQGVHW��DOWKRXJK�

WKLV�VKRXOGQŝW�EH�QHHGHG�ZLWK�

WKH�:L�)L�FRQWURO��7KHUHŝV�DOVR�

D�FRPSDUWPHQW�IRU�HLJKW� 

AA batteries, giving a more 

portable power option.

Tripod 
7KH�WULSRG�LV�VWXUG\�ZLWK�WHOHVFRSLF�DOXPLQLXP�OHJV�

WKDW�FDQ�EH�HDVLO\�H[WHQGHG�Ś�WKRXJK�WKH\�VSUHDG�

TXLWH�ZLGH�DW�IXOO�H[WHQVLRQ�DQG�PD\�EH�D�WULS�KD]DUG�

LQ�WKH�GDUN��7KH�VSUHDGHU�WUD\�FDQ�KROG�ERWK���LQFK�

DQG������LQFK�H\HSLHFHV��DOWKRXJK�RQO\�WKH�ODWWHU�

FDQ�EH�DFFRPPRGDWHG�LQ�WKH�WHOHVFRSHŝV�IRFXVHU�



and then we set the 

telescope to level and pointed 

it north using the bubble level 

and compass. We performed  

a one-star alignment on 

Aldebaran (alpha (_) Tauri) and 

found most of our targets 

VRPHZKHUH�LQ�WKH�ƅHOG�RI�YLHZ�

of the 25mm eyepiece. A more 

accurate alignment – using 

either two or three stars  

– greatly improved the pointing accuracy and placed 

most targets close to the centre of the view. 

 

Target practice 

7KH�ƅHOG�RI�YLHZ�TXDOLW\�ZLWK�WKH���PP�H\HSLHFH�

showed Rigel (Beta ( )̀ Orionis) as sharp across 70 per 

cent of the view, so we selected the colourful double 

star Albireo (Beta ( )̀ Cygni) and were rewarded with  

a pin-sharp view of the golden and blue pair, nicely 

separated. We found that by swapping to the 10mm 

eyepiece, we had an even better view, with a stronger 

contrast of colours on display. Meanwhile, the galaxy 

SDLU�RI�0���DQG�0���ƅOOHG�WKH�FHQWUH�YLHZ�RI�WKH�

��PP�H\HSLHFH�DQG�MXVW�ƅWWHG�LQ�WKH�YLHZ�RI�WKH�

10mm eyepiece. The Pleiades star cluster sparkled in 

the 25mm eyepiece and the Double Cluster in Perseus 

particularly impressed us – not just because of the 

views of its members, but because of the subtle views 

of the orange stars scattered between them. The 

2ULRQ�1HEXOD�ZDV�VWXQQLQJ��ZLWK�D�KLJKHU�PDJQLƅFDWLRQ�

revealing the Trapezium Cluster at its core. 

When it came to Solar System objects, only Mars 

and the Moon were easily available at the time of the 

review, but by adding a 2x Barlow lens to the 10mm 

eyepiece we could make out albedo features and a 

polar cap on the Red Planet. We were also pleased  

to discover that you can spend a long time exploring  

the detail of the Moon’s features with this system.

Although the Star Discovery 150i is not meant for 

astrophotography, we added our own smartphone 

holder and used our iPhone XR and the 25mm 

eyepiece to image the Moon, the Pleiades and  

the Orion Nebula, adding to our enjoyment of this 

telescope. We can certainly recommend the Star 

Discovery 150i for those bitten by the astro bug!
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KIT TO ADD 

1. Sky-Watcher 

7Ah power tank

2. Sky-Watcher 

Deluxe 2x 

Barlow lens

3. OVL lunar 

and planetary 
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VERDICT
Assembly

Build & design 

Ease of use

Features

Optics 

OVERALL

+++++

+++++

+++++

+++++

+++++

+++++

Þ The Pleiades, 

captured through 

the Sky-Watcher 

Star Discovery 

P150i Wi-Fi, using 

an iPhone XR  

with a smartphone 

adaptor to take  

a 1” exposure  

at ISO 4608

Focuser 
and 
finder
7KH�UHG�GRW�ƅQGHU�

is useful for the 

LQLWLDO�DOLJQPHQW�

SKDVH�RI�

RSHUDWLRQ��WKH�

IRFXVHU�LV�D�

VWDQGDUG�UDFN�DQG�

SLQLRQ�VW\OH�WKDW�

WDNHV������LQFK�

H\HSLHFHV��7ZR�RI�

WKHVH�DUH�SURYLGHG��

RI���PP�DQG� 

��PP��JLYLQJ�

PDJQLƅFDWLRQV� 

RI���[�DQG���[�� 

ZKLFK�DUH�VXLWDEOH�

choices for the  

VL]H�RI�WHOHVFRSH�

< The Sword of 

Orion, taken with 

the same setup, 

using a 6” exposure 

at ISO 1600...

...and a 

zoomed and 

cropped image 

of the Moon, as 

seen using the 

25mm eyepiee 
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tech enquiries: john@orionoptics.co.uk

Telephone 01782 614200

Our HI-LUX coating can be applied to almost any
reflector, in virtually any condition or no matter how
old. Improves the reflective efficiency of your mirrors.

Find out more on
our website: Optics >
Mirror Recoating
or call / email

GALLOWAY ASTRONOMY CENTRE

Prices from only £28 pppn. Children welcome. 
To book contact Mike Alexander: Craiglemine Cottage, Glasserton, Wigtownshire, 

Scotland DG8 8NE •  01988 500594 • enquiries@gallowayastro.com

www.gallowayastro.com

Discover the Dark Skies of Galloway 
Located in one of the few regions where you can still enjoy genuine 
dark skies. Experience our spectacular night sky near the UK’s 1st 
Dark Sky Park. For help buying or using a telescope talk to us first.

Covid 19 prepared with “We’re Good to Go” certification

At the Centre we provide:

• B&B style accommodation and evening meals
• Telescopes up to 16 inch • Short astronomy courses

We are a Skywatcher and Celestron dealer

www.orionoptics.co.uk

tech enquiries: john@orionoptics.co.uk

Telephone 01782 614200
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Telescope Service
any make! any age!

shop.resultclothing.com

Designed for cold weather defence, our R236X 3-in-1 Core Transit 
Jacket offers superb all round protection and essential warmth in  

harsh conditions

Zip out 
showerproof, 
windproof 
& breathable
softshell inner

Waterproof 
& windproof
outer shell 
with fully 
taped seams

Foldaway waterproof 
hood with adjustable 
drawcord

Front side pockets

Tear release 
storm flap
with 2-way
zip

Stand up collar

Reflective 
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Interview with  

the author 

Kate Greene

What was a typical 
day like at HI-SEAS?

We’d eat breakfast 

together, have our 

morning meeting and 

then get to work on our own research 

projects, completing surveys and 

performing tasks for other research 

studies, chores and maintenance  

– answering emails, that kind of thing. 

We exercised in groups of two during 

the day, at least 45 minutes five days 

a week. We’d eat lunch together and 

then went on EVAs, wearing 

simulated spacesuits to collect rocks 

for geology experiments. After eating 

dinner together, we’d supposedly 

relax, but we’d often catch up on  

work and emails. On Wednesday and 

Saturday nights we watched movies. 

 

What did you enjoy and hate about it?

I enjoyed the experience of stepping 

out of capitalism for four months 

because on Mars we had everything 

we needed: there’s no need to think 

about buying toilet paper, for example!  

I loved getting to know my crewmates 

and escaping social pressures to 

hang out, which is a lot like what’s 

happening now during the pandemic. 

There were things I missed, like 

real-time conversations with loved 

ones, or swimming, or sunlight on my 

skin, but it was only four months and 

I didn’t really hate anything. 

 

,I�\RX�FRXOG�EH�RQ�WKH�ƅUVW�WULS�WR�0DUV�
WRPRUURZ��ZRXOG�\RX�JR"

I don’t think so. There’s still much to 

be done to make sure the endeavour 

would be safe and well-designed; 

it’ll take a lot of money, concerted 

effort and years if not decades. Even 

then, it’s a long journey, far away from 

a beautiful planet that I like to spend 

time on – but maybe on the fifth trip.

 

Kate Greene is a journalist, former 

laser physicist and was second-in 

FRPPDQG�RQ�WKH�ƅUVW�VLPXODWHG�

HI-SEAS Mars mission

.DWH�*UHHQH 

Icon Books

£14.99 z HB 

 

HI-SEAS (Hawaii 

Space Exploration 

Analog and 

Simulation) is a 

geodesic dome 

isolated on the 

slopes of Mauna 

Loa, a volcano on 

Hawaii’s Big Island. 

From 2013 to 2018 it was 

used by NASA for six  

ŜDQDORJ�PLVVLRQVŝ�Ś�ƅHOG�

tests in locations that have 

physical similarities to 

space environments – to 

Mars. Crews of ‘almost 

astronauts’ remained in complete 

isolation for up to a year, in conditions as 

close as possible to those expected of a 

small crew on the Red Planet.

7KLV�ERRN�IROORZV�WKH�ƅUVW�RI�WKRVH�

missions, which took place over four 

months in 2013 and which studied, among 

other things, the role that food resources 

would play on a long-term mission. The 

crew of six were cut off from the world, 

with a 20-minute delay imposed on 

communications with Mission Control, no 

social media and limited email contact 

with family. They ate a combination of 

ready-made meals and ones that they 

cooked for themselves, carried out 

experiments and other studies, and went 

outside on EVAs in mock spacesuits  

on the Mars-like slopes of the volcano.

Rather than present a day-by-day 

account of the mission, Greene uses 

various aspects of the mission to explore 

wider issues in our lives, such as the role 

food plays, the problems of boredom and 

communication, the part of the human 

guinea pig and the effects of isolation. 

It is a timely book that resonates 

strongly when many of us have been 

forced into solitary isolation or been 

cooped up with family for extended 

periods due to COVID-19 lockdowns – the 

things we miss, the minor niggles 

that can so easily build into 

PDMRU�FRQƆLFW�ZKHQ� 

living in close proximity 

and privacy is at  

a premium.

The writer skips 

between historic 

accounts, personal 

anecdotes, inner 

PXVLQJV��VFLHQWLƅF�

research and the 

daily routine of the 

mission. This makes 

the writing very human, 

like an internal monologue, 

but can lend the writing  

a jerky style at times, 

ODFNLQJ�ƆRZ��7KHUH�DUH�D�ORW�

of questions asked, but the 

UHDGHU�LV�RIWHQ�OHIW�WR�ƅQG�

their own answers and draw their own 

conclusions, which is perhaps no  

bad thing. ★★★★★

Jenny Winder is a freelance science 

writer, astronomer and broadcasterD
R.
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Once Upon a Time 

I Lived on Mars

Þ Dr Yajaira Sierra-Sastre 

admires the sunset 

during the 2013 HI-SEAS 

simulated space mission
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7HUU\�9LUWV

Workman Publishing

£16.99 z HB

The most stressful 

thing that F-16 

pilot, NASA 

astronaut and 

space walker  

Terry Virts has 

ever done in his 

life was cutting 

crewmate 

Samantha 

Cristoforetti’s  

hair, in weightlessness, onboard the 

International Space Station (ISS). It’s  

one of many fun anecdotes in this very  

personal account of what it’s like to be  

an astronaut.

Virts has been in space twice, 

commanded Expedition 43, helped shoot 

the IMAX movie A Beautiful Planet, 

carried out three spacewalks, and 

happens to be a talented writer, too. In 51 

brief chapters he takes his readers from 

training programmes, launch (“If I had to 

summarize the experience in one word, it 

would be: Wow!”), activities – and 

nuisances – in orbit, and back to re-entry.

Peeing in a diaper, carrying out 

housekeeping chores, meticulously 

unpacking a cargo ship, or experiencing a 

Soyuz landing (“a crash is exactly what it 

felt like”) may not appeal to everyone,  

but Virts loves every amazing thing he 

does, and his enthusiasm certainly makes 

for an enjoyable read, with lots of 

behind-the-scenes information – and 

loads of NASA acronyms.

My favourite chapter is ‘Where over the 

world are we’, with great descriptions of the 

wonderful views of our home planet from 

the ISS’s Cupola viewport, which Virts 

helped install in 2010. Rather less impressive 

are the author’s somewhat unscientific 

views on cosmic and biological origins, 

expressed in the penultimate chapter.

With space tourism around the corner, 

How to Astronaut may prepare future 

spacefarers for their first out-of-this-world 

experience, but homestayers will certainly 

love this book, too. ★★★★★

Govert Schilling is a science author 

and journalist

Avi Loeb

John Murray Press

£20 z HB

When I saw the 

synopsis of 

Extraterrestrial  

I thought I was 

about to read the 

kind of book that 

stereotypically 

comes written in 

green ink. The 

author, however, is 

Professor Avi Loeb, 

a renowned astrophysicist with a history 

of dabbling in many research areas, often 

before they became ‘mainstream’.

The hypothesis presented in this book is 

that ‘Oumuamua – the interstellar visitor 

that whizzed through our Solar System in 

late 2017 – was technology from another 

intelligent civilisation. It’s true the object  

is very unusual in a number of ways and 

hard to explain using models of ‘normal’ 

comets or asteroids, but the hypothesis is 

(unsurprisingly) controversial.

The book is autobiographical to some 

degree and doesn’t shy away from Loeb’s 

many academic accomplishments (many 

superfluous). It’s largely non-technical: if 

you want the maths, look at the ‘further 

reading’ or take Loeb’s word for it.

After describing the oddities of 

‘Oumuamua and disposing of 

conventional explanations, Loeb puts 

forward justification for his theory. There 

follows much speculation about what 

might motivate an extraterrestrial 

intelligence to build such a spacecraft, 

how we might seek out more, and what 

implications the discovery could have. 

While it leaves the laws of physics intact, 

there is a lot of pure speculation.

Be warned: don’t expect a balanced 

debate over whether ‘Oumuamua was 

alien. This is more of a manifesto for  

what humanity should do under the 

assumption that it is. I leave it to you to 

decide whether to believe the arguments. 

★★★★★

Dr Chris North is the Odgen Science 

Lecturer and STFC public engagement 

fellow at Cardiff University

Extraterrestrial

How to Astronaut

Cosmic  

Odyssey
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/LQGD�6FKZHL]HU

MIT Press

£32 z HB

Sitting atop 

Palomar Mountain 

in San Diego 

county, California, 

Palomar 

Observatory is  

one of the  

most famous 

observatories in 

the world. In 

Cosmic Odyssey, Linda Schweizer has 

perfectly encapsulated its rich history and 

astonishing discoveries in a book which 

will thrill astronomers and engineers alike. 

With a grant of $6 million, astronomer 

and telescope-maker George Ellery Hale 

established the observatory in 1928, and 

from the opening chapter Schweizer 

details Hale’s journey and his 

determination to construct a 200-inch 

telescope. In 1948, this colossal telescope 

was the world’s biggest. Palomar’s iconic 

building, owned and operated by Caltech, 

has become one of the world’s most 

successful observatories. Schweizer tells 

the story flawlessly.

Schweizer uses her meticulous research 

and interviews to open our eyes and minds 

to the ground-breaking and remarkable 

research undertaken at the observatory, 

and the people who worked tirelessly to 

discover and unravel some of the biggest 

mysteries of the Universe. From ‘Canaries 

in a Coal Mine’ to ‘The Spaghetti Factory’, 

the concise, enticing headings within 

each chapter really grasp the reader’s 

attention, enticing us to keep reading.

Schweizer has combined her detailed 

text with glossy photos, sketches,  

boxouts and diagrams. While some 

hardback astronomy publications can be 

oversized and cumbersome, Schweizer’s 

easy-to-handle hardback takes it from a 

‘coffee table flick-through’ book to a ‘pick 

up, take anywhere and delve in’ title. So, 

during a time when travel is restricted, sit 

back and allow yourself to be transported 

to this beautiful art deco observatory  

and deep into the Universe. ★★★★★ 

Katrin Raynor-Evans is an  

astronomy writer and a fellow of  

the Royal Astronomical Society

PACKED 
WITH  

FACTS



GEAR
Ezzy Pearson rounds up the latest astronomical accessories

1 SanDisk Extreme Pro SD card

Price from £19.95 • Supplier Wex Photographic 

Tel 01603 486413 • www.wexphotovideo.com

Astrophotography requires lots of large images 
recorded in a raw format. With these SD cards, 
ranging up to 512GB, you’ll have more than  
enough storage to last you through the night. 

2  Explore Scientific weather centre

Price £139.99 • Supplier Telescope House 

Tel 01342 837098 • www.telescopehouse.com

Continuously keep track of your local atmospheric 
conditions and make sure you never miss out on 

another clear sky with this digital weather device.

3  Primaluce Lab EAGLE4 advanced 

control unit

Price £999 • Supplier 365 Astronomy 

Tel 020 33 845 187 • www.365astronomy.com

This little box contains everything 
you need to streamline your 

astrophotography setup. The EAGLE4 is a computer 
that can be loaded up with all your favourite 
software and then used to connect all your devices 
with its eight USB and seven power-out ports. The 
system then links to your control device via Wi-Fi.

4 Pegasus FocusCube 2

Price £250 • Supplier Widescreen Centre 

Tel 01353 776199 • www.widescreen-centre.co.uk

Temperature changes and moving targets can cause 
your setup to lose focus, but this motorised device 
will help keep your images crisp by automatically 
re-focusing as you go. Connects to your PC via a USB 

cable, and can hold up to 6kg of imaging equipment.

5  Mae Jemisox socks

Price £8 • Supplier Chatty Feet   

www.chattyfeet.com

Whether you’re taking small steps or giant leaps, 

these socks will keep your feet warm and comfy.  

The socks each depict the likeness of Mae Jemison, 

WKH�ƅUVW�$IULFDQ�$PHULFDQ�ZRPDQ�DVWURQDXW�WR� 

Ɔ\�LQ�VSDFH�

6  NASA Space Rocket kit

Price £29.99 • Supplier Thumbs up 

Tel 0845 646 0212 • www.thumbsup.com

Get ready for launch with this NASA Space Rocket 

construction kit. This challenging build features  

over 450 pieces, which screw together to create  

an attractive display model to stand on your shelf.
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Why did you and your NASA 

colleagues study Europa?

Europa is thought to have 

liquid oceans in its interior 

covered by very cold ice, 

which is in contact with its 

rocky core and absorbs 

minerals. There is also an 

expansion and contraction 

of Europa taking place 

because of the tidal force of 

Jupiter, so there is energy 

being generated inside. As 

we know, for life we need 

minerals, water, energy and 

organics, and as these things 

seem to be available on 

Europa, people think its interior could be habitable. 

Tell me about the research that led to your recent 

study in the journal Nature Astronomy.

Europa is in a unique situation, as one of the four big 

Galilean moons around Jupiter – a planet with a very 

VWURQJ�PDJQHWLF�ƅHOG��%HFDXVH�RI�WKLV�DQG�EHFDXVH�,R��

the closest moon, has extremely high volcanic activity, 

you get ions and electrons generated and accelerated 

E\�-XSLWHUŝV�PDJQHWLF�ƅHOG��PHDQLQJ�(XURSDŝV�VXUIDFH�

gets a very high dose of radiation. So while the interior 

could be habitable, the surface is absolutely not.

One of our original research aims was to understand 

how deep the electrons penetrate through Europa’s 

surface; the deeper they go the more damage they 

could do, particularly to organic material. So our aim 

was to see how organic matter would be destroyed if 

brought up to the surface from the oceans.

How did you simulate Europa’s conditions on Earth?

We needed an instrument that could hold several 

tens of centimetres of ice core close to 100K (–173ºC), 

VR�ZH�EXLOW�WKH�,FH�&KDPEHU�IRU�(XURSDŝV�+LJK�(QHUJ\�

(OHFWURQ�$QG�5DGLDWLRQ�(QYLURQPHQW�7HVWLQJ�

�,&(�+($57���:H�WRRN�LW�WR�WKH�86$ŝV�1DWLRQDO�

,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\�LQ�

*DLWKHUVEXUJ��0DU\ODQG�ZKHUH�WKH\�KDYH�D�KLJK�

energy electron source. The experiment was 

contained in concrete and lead walls with sensors 

deployed, and to understand what was happening 

visually we also deployed a camcorder. 

We set out to analyse data to determine how deep 

WKH�HOHFWURQV�JR�DQG�WKH�VHFRQGDU\�UDGLDWLRQ�>;�UD\V@�

coming out. The primary 

goal was to understand  

this, and also how the frozen 

LFH�VDOW�PL[WXUHV�GLIIHU� 

from pure water ice. The 

glow came as a surprise  

– as serendipity.

What did you see when you 

switched the lights off on 

the Europa simulation?

We saw that the area on the 

ice where the electrons were 

bombarding was glowing. 

From water ice we went to 

brine, but there was no glow; 

so we thought there was 

something wrong; we then went back to water and it 

was glowing. That was the “Aha” moment for us; we 

realised the glow was coming from the ice and it’s 

somehow determined by the composition of the ice. 

What are the implications for habitability?

,I�1$6$ŝV�XSFRPLQJ�(XURSD�&OLSSHU�PLVVLRQ�LV�DEOH�WR�

see effects similar to those we found, the observations 

would help us to determine the surface composition. 

Europa is supposed to have a young surface, which 

PHDQV�WKDW�WKH�VXUIDFH�WR�VXE�VXUIDFH�H[FKDQJH�LV�

happening within 50 to 60 million years. That is very 

young – our Moon’s surface is billions of years old. So 

we can use the surface composition and model how 

it maps to the ocean composition. We cannot say 

about life, but based on determining the surface 

composition, particularly salinity, we can get estimates 

RI�RFHDQ�VDOLQLW\��,Q�WXUQ��WKDW�FRXOG�EH�FRPSDUHG�WR�

our own ocean salinity to see if it is conducive to life.

What colour is Europa’s glow likely to be?

For colour, we probably need to use our imagination! 

We derived approximate colours based on the 

spectral distribution. For water ice, on average this 

looks like a whitish glow, but then magnesium 

sulphate has more glow into the red, and sodium 

sulphate also has some into the red, while other 

PLQHUDOV�KDYH�D�VWURQJHU�JORZ�LQ�EOXH��,�ZRXOG�VD\�

Europa’s expected to have a whitish glow with a 

bluish, greenish or red tinge – maybe like a mosaic  

if we have different compositions. When the Europa 

Clipper visits, about 10 years from now, it would be 

wonderful to see Europa’s glow on its nightside. N
A
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Studying Europa’s potential habitability led to the serendipitous finding  

that Jupiter’s moon may “glow in the dark”

Þ Night glow: 

scientists have 

discovered  

that the ice on  

Jupiter’s moon 

Europa’s is glowing 

due to being 

bombarded by 

electrons

Q&A WITH A SPACE ICE EXPERT

Shaoni Bhattacharya interviews Murthy Gudipati

Dr Murthy Gudipati 

is a principal 

scientist at NASA’s 

Jet Propulsion 

Laboratory  

in Pasadena, 

California, USA
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When to use this chart

The chart accurately matches the sky on the 
dates and times shown for Sydney, Australia. 
The sky is different at other times as the stars 
crossing it set four minutes earlier each night. 

The naked-eye star Pi (/) Puppis, or 

Ahadi (RA 7h 17.1m dec. –37° 06’) is a 

double, offering colour contrast with mag. 

+2.9 and +7.9 components, yellow and blue 

respectively, separated by 1 arcminute.  

Pi Puppis is also the brightest member  

of a large open cluster, Collinder 135. Its  

most distinctive feature is three mag. +5.0 

blue stars (two close together) in a line 

forming an isosceles triangle with Pi 

Puppis, fitting in a 0.5° diameter circle. 

Move 6° west of Collinder 135  

to discover the globular cluster  

NGC 2298 (RA 6h 49.0m, dec. -36° 00’).  

It is fainter (at mag. +9.3) and smaller  

than many globulars with a halo only  

around 3 arcminutes across and a  

few scattered faint stars around the  

edge. The brightness rises quickly  

to a 2-arcminute core which plateaus, 

showing little further brightening near 

the centre. 

DEEP-SKY OBJECTS

The evening skies are sparse with 

only Mars and Uranus on offer, both 

setting close to 23:00 midmonth. Likewise, 

the morning offers little until dawn. After 

last month, Saturn then Jupiter appears 

out of the solar glow, rising around the 

start of twilight midmonth. Mercury 

follows these outer planets into the 

morning and catches up. Low in the early 

eastern dawn sky, these planets are seen 

passing Venus; Saturn is closest on the 

6th with Jupiter and Mercury on the 14th. 

THE PLANETS

GALAXY

OPEN CLUSTER

GLOBULAR 
CLUSTER

PLANETARY 
NEBULA

DIFFUSE 
NEBULOSITY

DOUBLE STAR

VARIABLE STAR

COMET TRACK

ASTEROID 
TRACK

METEOR 
RADIANT

QUASAR

STAR 
BRIGHTNESS:

MAG. 0 
& BRIGHTER

MAG. +1

MAG. +2

MAG. +3

MAG. +4 
& FAINTERPLANET

Chart key

1 Feb at 00:00 AEDT (13:00 UT)

15 Feb at 23:00 AEDT (12:00 UT)

31 Feb at 22:00 AEDT (11:00 UT)

FEBRUARY HIGHLIGHTS

The Alpha Centaurids is one of the 

few meteor showers that’s exclusive 

to the Southern Hemisphere. Active from 

31 January to 20 February, its peak is 

expected on the 8th. With a new Moon on 

the 12th, the evenings through to the early 

morning at peak offer dark skies. Although 

SHDN�UDWHV�FDQ�EH�ORZ��ƅYH�SHU�KRXU���LW�

compensates by producing bright yellow 

RU�EOXH�FRORXUHG�ƅUHEDOOV�WKDW�OHDYH�WUDLQV��

The Alpha Centaurids radiant is close to 

Alpha (_��&HQWDXUL�DQG�%HWD�� �̀�&HQWDXUL��

STARS AND CONSTELLATIONS

7KH�WKUHH�GLVWLQFWLYH�%HOW�VWDUV�RI�

Orion are possibly the most easily 

recognised asterism visible from anywhere 

in the world. From left to right (west  

WR�HDVW��0LQWDND��'HOWD��b��2ULRQLV��� 

Alnilam (Epsilon (¡��2ULRQLV��DQG�$OQLWDN�

(Zeta (c��2ULRQLV��DUH�DOO�KRW�VWDUV� 
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Alnitak are blue supergiants and are  

only dimmed to second magnitude  

by distance, about 2,000 and 1,200 

lightyears away, respectively. 

With Glenn Dawes

Spot the peak of the Alpha Centaurid meteor 
shower and enjoy a view of the stars in Orion’s Belt
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