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Can we save our view of the stars?

CELEBRATING THE FIRST WOMEN IN SPACE

UNISTELLAR EQUINOX 2 

SMART SCOPE TESTED

WHAT CAME BEFORE 

THE BIG BANG?

WHY A SUPER-EARTH WOULD 

SHAKE UP THE SOLAR SYSTEM

Find the swan songof dying stars insummer skies

PLANETARY
NEBULAE

THE SCIENCE BEHIND 

NIGHT-SHINING CLOUDS

HOW THE SOUTHERN  

STARS WERE MAPPED
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DISAPPEARING 

Shaoni Bhattacharya looks at what is – and 
isn’t – being done to help ensure everyone 

can see the stars

A losing battle? The problem 

is huge but there are things we 

can do to preserve a view of the 

stars for future generations
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he stars have always been part  

of human culture. From motifs on 

Greek pottery to van Gogh’s Starry 

Night painting, the connection is 

evident across the globe. But today, 

there are few people who get to 

experience what our forebears saw every night in the 

sky, researcher Christopher Kyba tells me.

“If you went outside at night you would have  

had the whole cosmos staring down at you – this 

UHDOO\�GLIƅFXOW�WR�XQGHUVWDQG�WKLQJ�Š�VD\V�.\ED��

“From my experience with stars, it makes you 

TXLWH�UHƆHFWLYH��,W�FKDQJHV�KRZ�\RX�WKLQN�Ś�WKLV�

confrontation with awe�Š

The light pollution from humanity’s use of lights  

at night is reducing the number of stars we can see. 

Year on year it worsens, threatening our connection 

with the night sky, not to mention the implications  

for astronomy, wildlife, health, the climate and  

energy wastage. 

To the human eye, the night  

sky is brightening by about  

10 per cent a year, according 

to a recent study in Science

by Kyba, a physicist at 

Ruhr University Bochum, 

Germany, and his colleagues. 

At this rate, a child born in  

a location where 250 stars 

are visible at night would 

only be able to view 100 

by the time they reach 

adulthood at 18. “That’s a 

really fast and dramatic 

FKDQJH�Š�VD\V�.\ED�

He and his colleagues 

attribute this decrease in 

star visibility to ‘skyglow’  

Ś�DQ�DUWLƅFLDO�WZLOLJKW�FDXVHG�E\�VWUHHWOLJKWV��/('�VLJQV�

and residential lighting, scattering off molecules in 

the atmosphere. While most of this light escapes into 

VSDFH��VRPH�RI�LW�ERXQFHV�EDFN�GRZQ�WRZDUGV�(DUWK�

Measuring the dark
Their research draws on data collected by the 

ongoing Globe at Night project run by the US 

1DWLRQDO�6FLHQFH�)RXQGDWLRQŝV�12,5/DE�EDVHG�

in Tuscon, Arizona, which amassed over 51,000 

observations made by citizen scientists around the 

world between 2011 and 2022. Volunteers compared 

their naked-eye view of the sky at night to a set of 

VWDU�PDSV��WR�ƅQG�ZKDW�ZDV�WKH�IDLQWHVW�VWDU�YLVLEOH��

This helped gauge the skyglow, as the brighter the 

background becomes, the more that faint stars are 

rendered invisible to the unaided eye. 

“What we found is that the charts that people are 

choosing are rapidly shifting towards the charts that 

KDYH�IHZHU�VWDUV�Š�VD\V�.\ED�

In fact, the data showed the fall in the number of 

stars visible was equivalent 

to an average increase in 

sky brightness of 9.6 per 

cent a year, averaged over 

their locations – a rate 

very much larger than the 

previously measured annual 

increase of 2.2 per cent. 

This had been measured by 

satellites, which in principle 

can measure skyglow – but 

with limitations. Currently, 

(DUWK�PRQLWRULQJ�VDWHOOLWHV�

can’t detect wavelengths 

shorter than 500nm, and yet 

this type of light scatters 

more effectively in the 

The Malvern Hills, one of many 

UK beauty spots where the 

stars are being drowned out  

by the glow of light pollution

T From billboards 

to unshielded 

garden lighting, it 

all adds to the ever-

SUHVHQW�VN\JORZ



X

“When you see the sky is really bright, it’s a 
visual indicator of waste. If you’re concerned 
about the climate, it should concern you”

Ten-point plan to 

protect dark skies 

DWPRVSKHUH��0RGHUQ�/('�OLJKWV�DOVR�SHDN�LQ�WKH�EOXH�

end of the spectrum, between 400nm and 500nm, 

and our eyes’ sensitivity shifts towards shorter 

wavelengths at night. The team speculates the move 

WRZDUGV�PRUH�HQHUJ\�HIƅFLHQW�/('�RXWGRRU�OLJKWLQJ�

during the 2010s may have had an impact.

The caveat here is that Kyba’s team are interpreting 

sky brightness rather than measuring it directly, but it 

seems certain that people are reporting fewer stars. 

That should be a concern for everyone.

“When you look outside at night and see the sky is 

really bright, it’s a visual indicator of waste. If you’re 

concerned about climate issues, if you’re concerned 

about energy consumption… then this should 

FRQFHUQ�\RX�Š�VD\V�.\ED��+H�DGGV�WKDW�WKH�LQFUHDVHG�

brightness means humans are shining more light into 

habitats like wetlands and waterways at night, most 

likely affecting wildlife.

/LJKW�SROOXWLRQ�LV�VXFK�DQ�LVVXH�WKDW�WKH�

government in the UK, along with other nations, has 

begun looking at policies around lighting. Tackling 

the issue is complex, though, as many people – from 

individuals to shopkeepers and local authorities – 

make decisions about light use at night. However, 

there may be a role for formal restrictions on lighting, 

says Kyba. For example, the energy crisis caused 

some places in Germany to require that illuminted 

signs be turned off after 10pm.

Light-fighting laws
Within the UK, changes in national legislation to 

combat light pollution have been proposed by a 

committee known as the All-Party Parliamentary 

*URXS�IRU�'DUN�6NLHV��$33*���7KLV�JURXS�ZDV�VHW�XS�

LQ�-DQXDU\������WR�SURWHFW�WKH�8.ŝV�QLJKW�VN\�E\�/RUG�

0DUWLQ�5HHV�RI�/XGORZ��WKH�$VWURQRPHU�5R\DO�DQG�

1. Strengthen the National Planning Policy Framework, 
which helps designers constructing new developments to 
control obtrusive light. 

2. Expand the scope of planning permission to include 
exterior lighting, similar to current rules around installing 
external advertising. 

3. Limit exemptions to Statutory Nuisance Provisions, 
which give local authorities some power to regulate light 
that is ‘prejudicial to health, or a nuisance’. There are 
many exemptions and many venues only have to comply 
if it is ‘practicable’. 

4. Create a Commission for Dark Skies to oversee 
compliance. 

5. Set lighting standards for brightness and colour – such 
as the amount of blue light in lighting spectrums – and 
encourage best practice. 

6. Set standards for the density and direction of lighting, 
including requirements around dark-friendly lighting.

7. Design a national programme of ‘Dark Sky Hours’ 
when lights can either be dimmed or turned off.

8. Appoint a ‘Minister for Dark Skies’ with a remit to 
control and prevent light pollution.

9. Create a ‘Dark Skies Towns and Cities’ initiative where 
local authorities have the power to cut light pollution.

10. Work with schools and organisations to educate and 
raise public awareness of light pollution.

The APPG’s proposals to tackle light 

pollution have been knocked back

Recommendations included 

tightening the planning laws 

IRU�ƆRRGOLJKWLQJ�LQ�YHQXHV�OLNH�

football stadiums
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S The Dark 

Skies All-Party 

Parliamentary 

Group was set up 

to look at all the 

knock-on effects  

of light pollution

a former president of the Royal Society, and  

$QGUHZ�*ULIƅWK��03�IRU�$UXQGHO�DQG�6RXWK�'RZQV�

Ś�D�FRQVWLWXHQF\�WKDW�LQFOXGHV�WKH�6RXWK�'RZQV�

'DUN�6N\�5HVHUYH��

$IWHU�FRQVXOWDWLRQ�ZLWK�RYHU�����DFDGHPLFV��

DVWURQRPHUV��QDWLRQDO�SDUN�DVVRFLDWLRQV��OHJDO�

professionals, members of local and national 

JRYHUQPHQW�DQG�OLJKWLQJ�SURIHVVLRQDOV��WKH�JURXS�

SXEOLVKHG�LWV�7HQ�'DUN�6N\�3ROLFLHV�IRU�*RYHUQPHQW�

LQ�'HFHPEHU������

ş7KH�$33*�KDV�D�IDLUO\�EURDG�UHPLW�Š�VD\V�/RUG�

5HHV��ş6LPSOH�HQHUJ\�VDYLQJ�PHDVXUHV�OLNH�WLJKWHQLQJ�

VRPH�RI�WKH�SODQQLQJ�ODZV�DERXW�ƆRRGOLJKWLQJ�

VWDGLXPV�DQG�WKLQJV�RI�WKDW�NLQG�FDQ�PDNH�WKHP�OHVV�

RI�D�QXLVDQFH�DQG�DYRLG�EULJKWHQLQJ�WKH�VN\�XQGXO\�Š

7KH�FRPPLWWHHŝV�SROLF\�SODQ�VXJJHVWV����PDMRU�

FKDQJHV�ZKLFK�LQYROYH�HLWKHU�EROVWHULQJ�H[LVWLQJ�

SODQQLQJ�DQG�VWDWXWRU\�QXLVDQFH�ODZV��ŜVXSHUFKDUJLQJŝ�

VWDQGDUGV�IRU�OLJKWLQJ��ZLWK�OHJDO�FORXW�DQG�SHQDOWLHV�

IRU�QRQ�FRPSOLDQFH��DV�ZHOO�DV�HQFRXUDJLQJ�EHVW�

SUDFWLFH�DQG�LQFHQWLYLVLQJ�GDUN�VN\�LQLWLDWLYHV�

ş7KH�IXQGDPHQWDO�WKLQJ�LV�WKDW�>OLJKW�SROOXWLRQ@�LV�

UHFRJQLVHG�DV�D�SROOXWDQW�WKDW�QHHGV�WR�EH�FRQWUROOHG�

XQGHU�UHJXODWLRQ�Š�VD\V�5REHUW�0DVVH\��GHSXW\�

H[HFXWLYH�GLUHFWRU�RI�WKH�5R\DO�$VWURQRPLFDO�6RFLHW\��

DV�FXUUHQWO\�WKH�8.�GRHV�QRW�KDYH�şKDUG�QRVHG�

OHJLVODWLRQŠ�RQ�OLJKW�SROOXWLRQ��

$QG�WKH�SUREOHP��KH�VD\V��LV�KXJH��,Q�WKH�8.��

D�VLPLODU�SURMHFW�Ś�WKH�DQQXDO�VWDU�FRXQW�UXQ�E\�

WKH�%ULWLVK�FRXQWU\VLGH�FKDULW\�&35(�Ś�KDV�VKRZQ�

D�VWHDG\�LQFUHDVH�LQ�OLJKW�SROOXWLRQ�RYHU�WKH�ODVW�

GHFDGH��EDUULQJ�D�VPDOO�GLS�GXULQJ�WKH�SDQGHPLF�

ZKHQ�PDQ\�FRXQFLOV��UHWDLOHUV�DQG�LQGXVWULDO�IDFLOLWLHV�

VKXW�RII�WKHLU�OLJKWV�

Go-slow government  
,Q�)HEUXDU\��0DVVH\�JDYH�HYLGHQFH�WR�WKH�*UHDWHU�

/RQGRQ�$XWKRULW\�RQ�WKH�SRWHQWLDO�OLJKW�SROOXWLRQ�

IURP�D�JLDQW��/('�VWXGGHG�HQWHUWDLQPHQW�GRPH�

SODQQHG�DW�6WUDWIRUG�LQ�/RQGRQ�FDOOHG�WKH�06*�

6SKHUH��/DV�9HJDV�UHVLGHQWV�FORVH�WR�D�VLVWHU�YHQXH�

KDYH�ZDUQHG�LW�ZLOO�EH�OLNH�ŜD�6XQ�RQ�(DUWKŝ���,WŝV�WKH�

What can we do about light pollution?

Join the pushback by measuring the sky quality near you
Even small, mindful 

contributions – such as closing 

your blinds at night and 

ensuring outside lights are on 

a timer and are aiming their 

light downwards – can help 

improve light pollution, as can 

campaigning on projects with 

harmful impacts. Becoming 

citizen scientists with the 

ongoing Globe at Night project 

helps create the evidence to 

inform decision-making.

“Your participation makes a 

big difference to us,” says 

Christopher Kyba. “When you 

add up 10,000s of subjective 

feelings, it produces really 

reliable data.”

This is particularly 

important as many current 

lighting standards are not 

scientifically-based. A study 

on road lighting for drivers 

and pedestrians published  

in Lighting Research & 

Technology in 2018, found that 

“recommendations for the 

amount of light do not appear 

to be well-founded in robust 

empirical evidence, or at least 

do not tend to reveal the 

nature of any evidence.” 

In the UK, participants might 

look at charts of Orion around 

January/February, or Cygnus 

in early autumn. You can find 

out more at globeatnight.org. S Use Globe at Night’s app to report your sky score in real time

“The last decade showed  
a steady increase in light 
pollution, barring a small dip 
during the pandemic”
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ƅUVW�WLPH�WKDW�KH�KDV�EHHQ�FDOOHG�IRU�HYLGHQFH�LQ�WKLV�

ZD\��ş7KH�IDFW�WKDW�WKHUH�ZHUH�GLVFXVVLRQV�RQ�LW�LV�

ZHOFRPH�Š�0DVVH\�VD\V��

%XW�LW�DSSHDUV�WKDW�WKH�8.�*RYHUQPHQW�LV�QRW�

PRYLQJ�RQ�WKH�$33*ŝV�SODQ��ş7KH�*RYHUQPHQW�

FRQVLGHUV�WKH�H[LVWLQJ�PHDVXUHV�DUH�VXIƅFLHQW�WR�

PDQDJH�WKH�SUREOHPV�FDXVHG�E\�DUWLƅFLDO�OLJKW�

DQG�WKHUH�DUH�QR�FXUUHQW�SODQV�WR�UHYLVH�WKHP�Š�

VDLG�5HEHFFD�3RZ��3DUOLDPHQWDU\�8QGHU�6HFUHWDU\��

'HSDUWPHQW�IRU�(QYLURQPHQW��)RRG�DQG�5XUDO�$IIDLUV�

�'HIUD��RQ����-DQXDU\�WKLV�\HDU��ş'HIUD�DOVR�FRQWLQXHV�

WR�UHYLHZ�HPHUJLQJ�HYLGHQFH�RQ�WKH�LPSDFWV�RI�OLJKW�

SROOXWLRQ�RQ�ELRGLYHUVLW\�Š

:KLOH�WKH\�PD\�KDYH�WR�DFFHSW�WKDW�WKH�

JRYHUQPHQW�KDV�RWKHU�SULRULWLHV�DW�WKH�PRPHQW��VD\V�

/RUG�5HHV��ş,WŝV�RXU�MRE�WR�UDLVH�WKHVH�LVVXHV�RQ�WKH�

SXEOLF�DJHQGDŠ�

A loss for humanity
7KH�$33*�LV�FRQWLQXLQJ�WR�OLVWHQ�WR�WKH�HYLGHQFH�

RQ�WKH�HIIHFWV�RI�OLJKW�SROOXWLRQ��LQFOXGLQJ�WKH�

UHVHDUFK�RQ�LQVHFW�OLYLQJ�SDWWHUQV�DQG�RQ�PDULQH�OLIH��

ZKLFK�LV�DIIHFWHG�E\�KXPDQ�PDGH�OLJKW�DV�PXFK�DV�

���NLORPHWUHV�RXW�WR�VHD��%XW�ZKLOH�WKH�LPSDFW�RQ�

DVWURQRP\��KHDOWK�DQG�ZLOGOLIH�LV�LPSRUWDQW��ORVLQJ�

RXU�DELOLW\�WR�VHH�VWDUV�PD\�XQGHUVFRUH�D�PRUH�

VSLULWXDO�ORVV�IRU�KXPDQLW\�

ş:KHQ�\RX�WKLQN�DERXW�WKH�WURXEOHV�WKDW�ZH�KDYH�

DV�D�VRFLHW\ť�ZRUU\LQJ�DERXW�ERG\�LPDJH�DQG�DOO�

WKH�UHVW�RI�WKLV��:HOO��PD\EH�LI�ZH�ZHUH�WR�KDYH�WKLV�

FRQIURQWDWLRQ�ZLWK�DZH�VHYHUDO�QLJKWV�RI�WKH�PRQWK��

WKHVH�YHU\�LQGLYLGXDO�IRFXVHG�WKLQJV�ZRXOG�EH�OHVV�RI�

DQ�LVVXH�IRU�XV�Š�.\ED�VD\V��

0RVW�SHRSOH�QRZ�OLYH�XQGHU�D�FRQVWDQW�JORZ��

7KH�RQO\�SHRSOH�ZKR�FDQ�H[SHULHQFH�WKH�VN\�DV�RXU�

DQFHVWRUV�GLG�DUH�WKRVH�ZKR�DUH�ZHDOWK\�HQRXJK�

WR�YLVLW�WKH�IHZ�SODFHV�WKDW�VWLOO�KDYH�VWDUU\�VNLHV��RU�

WKRVH�ZKR�OLYH�LQ�DUHDV�WRR�SRRU�WR�DIIRUG�OLJKWLQJ�

%HLQJ�XQDEOH�WR�VHH�WKH�VWDUV�LV�D�IXQGDPHQWDO�

ORVV��VD\V�/RUG�5HHV��ş7KH�GDUN�VN\�LV�WKH�PRVW�

XQLYHUVDO�SDUW�RI�RXU�HQYLURQPHQW�EHFDXVH�DOO�

KXPDQV�HYHU\ZKHUH�LQ�WKH�ZRUOG�WKURXJKRXW�KLVWRU\�

KDYH�ORRNHG�XS�DW�WKH�VDPH�GDUN�VN\�DQG�ZRQGHUHG�

DW�LW�DQG�LQWHUSUHWHG�LW�LQ�WKHLU�RZQ�ZD\��$QG�VR��LI�

\RXQJ�SHRSOH�LQ�XUEDQ�DUHDV�FDQŝW�VHH�D�GDUN�VN\��

WKHUH�LV�D�GHSULYDWLRQ��<RX�GRQŝW�KDYH�WR�EH�DQ�

DVWURQRPHU�WR�IHHO�GHSULYHG��,ŝP�QRW�DQ�RUQLWKRORJLVW�

EXW�,�ZRXOG�IHHO�GHSULYHG�LI�WKH�VRQJELUGV�GLVDSSHDUHG�

IURP�P\�JDUGHQ�Š

7KH�VWDUV�DUH�MXVW�DV�PXFK�D�SDUW�RI�RXU�SUHFLRXV�

HQYLURQPHQW�DV�ZLOGOLIH�DQG�QDWXUDO�KDELWDWV��DQG�VR�

SURWHFWLQJ�RXU�QLJKW�VN\�LV�D�PDWWHU�IRU�HYHU\RQH�

MSG Sphere, a vast LED-

covered venue in Las Vegas 

likened to ‘a Sun on Earth’, 

could be coming to London 

Satellite data allows scientists 

to model how far light pollution 

penetrates underwater to affect 

marine life 

Shaoni 

Bhattacharya is a 

science writer and 

editor, as well as a 

VKRUW�ƅFWLRQ�DXWKRU
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