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THE SCIENTISTS PLANNING  

TO TURN MARS GREEN

SUPERNOVA DISCOVERY  

COULD UPEND COSMOLOGY

From black holes to Martian mysteries, 
10 discoveries that transformed  

how we see the cosmos

STELLAR SOUNDS: HOW 

OUR EARS REVEAL A 

HIDDEN SIDE OF SPACE

BEYOND PLUTO: WHY THE 

SOLAR SYSTEM MAY BE 

HIDING MULTIPLE PLANETS 

 REVIEWED: THE EYEPIECE TO  

MAKE ANY SCOPE SMARTER

Jupiter shines

high & bright at

opposition

PLUS

CHASING THE NORTHERN LIGHTS IN CANADA
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S Based on analysis of 300 galaxies, South Korean scientists say supernovae brightness varies strongly with the age of stars

The prevailing Nobel Prize-winning 

theory that the Universe is expanding at 

an ever-accelerating rate due to the 

XQVHHQ�LQƆXHQFH�RI�GDUN�HQHUJ\�KDV�EHHQ�

FDOOHG�LQWR�TXHVWLRQ�E\�D�QHZ�VWXG\���

Astronomers at Yonsei University in 

6RXWK�.RUHD�IRXQG�HYLGHQFH�WKDW�WKH�

‘standard candles’ used to measure 

FRVPLF�GLVWDQFHV�DQG�FDOFXODWH�KRZ�IDVW�

WKH�8QLYHUVH�LV�H[SDQGLQJ�PD\�QRW�EH�DV�

VWDQGDUG�DV�WKRXJKW��7KHVH�ŜFDQGOHVŝ�DUH�

7\SH�,D�VXSHUQRYDH��H[SORGLQJ�VWDUV�WKDW�

DOO�UHDFK�D�FRQVLVWHQW��ZHOO�NQRZQ�SHDN�RI�

EULJKWQHVV��PHDQLQJ�WKH�GLPPHU�WKH�7\SH�

,D�VXSHUQRYD��WKH�IDUWKHU�DZD\�LW�LV��

+RZHYHU��E\�PHDVXULQJ�D�ODUJHU�VDPSOH�

RI�����JDOD[LHV��WKH�WHDP�IRXQG�HYLGHQFH�

that these supernovae are strongly 

DIIHFWHG�E\�WKH�DJH�RI�WKHLU�SURJHQLWRU�

VWDUV�DQG�DUH�OHVV�UHOLDEOH�DV�EULJKWQHVV�

EHQFKPDUNV��7KH\�GHFODUHG�D�KLJK�

VWDWLVWLFDO�FRQƅGHQFH�Ś�������SHU�FHQW�Ś�LQ�

WKLV�DJHŚEULJKWQHVV�UHODWLRQ�

:KHQ�WKH�WHDP�FRUUHFWHG�IRU�WKH�DJH�RI�

WKH�VXSHUQRYDH��WKH�GDWD�VKRZHG�WKDW�WKH�

8QLYHUVH�ZDV�VWLOO�H[SDQGLQJ��EXW�WKDW�

H[SDQVLRQ�ZDV�DOUHDG\�VORZLQJ�GRZQ��

/HDG�UHVHDUFKHU�3URIHVVRU�<RXQJ�:RRN�

Lee explains: “Our study shows that the 

8QLYHUVH�KDV�DOUHDG\�HQWHUHG�D�SKDVH�RI�

decelerated expansion at the present 

HSRFK�DQG�WKDW�GDUN�HQHUJ\�HYROYHV�ZLWK�

time much more rapidly than previously 

WKRXJKW��,I�WKHVH�UHVXOWV�DUH�FRQƅUPHG��LW�

ZRXOG�PDUN�D�PDMRU�SDUDGLJP�VKLIW�LQ�

FRVPRORJ\�VLQFH�WKH�GLVFRYHU\�RI�GDUN�

HQHUJ\����\HDUV�DJR�Š

7KLV�YLHZ�LV�OLNHO\�WR�SURYH�FRQWURYHUVLDO��

DV�WKH�UHVXOWV�FRQƆLFW�ZLWK�WKH�FXUUHQW�

VWDQGDUG�PRGHO�RI�%LJ�%DQJ�FRVPRORJ\��

WKH�/DPEGD�&'0��Λ&'0��PRGHO�� 

,QVWHDG��WKH\�DOLJQ�PRUH�ZLWK�D�QHZ� 

The Universe’s expansion may be slowing down

PRGHO�IDYRXUHG�E\�WKH�'DUN�(QHUJ\�

6SHFWURVFRSLF�,QVWUXPHQW��'(6,��SURMHFW��

GHULYHG�IURP�EDU\RQLF�DFRXVWLF�RVFLOODWLRQV�

�%$2��Ś�HVVHQWLDOO\��WKH�VRXQG�RI�WKH�%LJ�

%DQJ�Ś�DQG�FRVPLF�PLFURZDYH�

EDFNJURXQG��&0%��GDWD��

:LWK�WKHRULHV�RI�WKH�8QLYHUVHŝV�IXWXUH�

QRZ�LQ�TXHVWLRQ��LWŝV�OLNHO\�WR�WDNH�PRUH�

HYLGHQFH�IRU�WKLV�WKHRU\�WR�EH�SURYHG�

FRUUHFW�Ś�EXW�LWŝV�FRPLQJ��$V�WKH�SDSHUŝV�

FR�OHDG�DXWKRU�3URIHVVRU�&KXO�&KXQJ�

H[SODLQV��ş:LWKLQ�WKH�QH[W�ƅYH�\HDUV��ZLWK�

WKH�9HUD�&�5XELQ�2EVHUYDWRU\�GLVFRYHULQJ�

PRUH�WKDQ��������QHZ�VXSHUQRYD�KRVW�

JDOD[LHV��SUHFLVH�DJH�PHDVXUHPHQWV�ZLOO�

DOORZ�IRU�D�IDU�PRUH�UREXVW�DQG�GHƅQLWLYH�

WHVW�RI�VXSHUQRYD�FRVPRORJ\�Š 

www.yonsei.ac.kr 

X Read our interview with Professor 

Young-Wook Lee on page 98

New study suggests current theories of dark energy could be wrong
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How do astronomers 

currently think the Universe 

is expanding?

Astronomers have long 

believed the Universe is 

expanding at an accelerating 

rate, driven by what we call 

‘dark energy’. This led to a 

model known as Lambda cold 

dark matter (RCDM), in which 

the density of dark energy 

doesn’t vary with time. Then, 

27 years ago, a group of 

scientists observed distant 

VXSHUQRYDH�Ś�VSHFLƅFDOO\�

Type Ia supernovae – and 

IRXQG�WKH\�ZHUH�GLPPHU�WKDQ�H[SHFWHG��7KLV�ƅWWHG�

the predictions of RCDM very well, which is how we 

got the model of the Universe we have today. 

What did your team discover instead?

Type Ia supernovae were used to test�RCDM  

because they were thought to explode with an 

almost identical intrinsic brightness, making them 

good reference objects. Instead, we found that the 

brightness of Type Ia supernovae is strongly affected 

by the age of the stars they come from. 

After taking account of their age, supernovae from 

younger populations of stars appear fainter and 

those from older stars appear brighter. We found an 

H[WUHPHO\�KLJK�VLJQLƅFDQFH�UDWH�IRU�RXU�ƅQGLQJV��RYHU�

�����������SHU�FHQW�FRQƅGHQFH��LQ�D�VDPSOH�RI�RYHU�

300 galaxies. This means that the dimming of 

supernovae does not just arise from cosmological 

effects like the acceleration of the Universe, but also 

from stellar astrophysics. As a result, the data we 

collected no longer matches the RCDM model. 

What kind of alternative model of the Universe  

does this point to?

Our data points to a model of the Universe based  

on ‘time-varying dark energy’, where instead of dark 

HQHUJ\�DFWLQJ�LQ�D�ƅ[HG��FRQVWDQW�ZD\��LWV�LPSDFWV�

vary with time. These models are also supported by 

data from other projects, like the Dark Energy 

Spectroscopic Instrument (DESI). 

How did you make this discovery? 

We started this project in 2010, when South Korea 

lacked its own telescope. We sent two students to 

Chile and Arizona to collect 

extremely high-quality 

spectral data of 60 galaxies. 

Our project has since been 

extended to 300 host galaxies 

by employing photometric 

age measurements. This data 

LV�OLNH�D�ƅQJHUSULQW��JLYLQJ�

astronomers an accurate  

idea of the properties of an 

astronomical object, including 

its composition. 

It was from this data, and 

the well-established DESI 

model, that we found that  

the age of the host galaxy 

impacts the brightness of supernovae within it. 

What are the implications if the RCDM model  

of expansion is wrong? 

The history of the Universe will change. Even the  

age of the Universe will change slightly. Interestingly, 

the future of the Universe will change too. It could 

potentially lead to a ‘big crunch’ scenario – which 

some cosmologists have discussed based on our 

result – where the Universe collapses back down to  

D�VLQJXODULW\�DIWHU�ƅQLVKLQJ�LWV�H[SDQVLRQ��:H�FDQQRW�

say for certain at this stage, but it’s certain that the 

Universe’s story will be rewritten.

Why do you think this correction wasn’t  

made earlier? 

In most previous studies concerning these 

supernovae, the ages of the host galaxies were  

not directly measured. Instead, they were inferred 

indirectly from the mass of the host galaxy. This 

practice has become routine, but we’ve found that 

mass is not a reliable proxy for age, because galaxies 

evolve very differently with redshift (or cosmic time). 

By applying a correction based on directly measured 

ages, rather than on a proxy, we have been able to 

show a dramatically different result for cosmology. 

What’s next for your discovery?

We have a bright future ahead, with the launch of 

telescopes like the Vera Rubin Observatory, which 

South Korean astronomers are also members of.  

It will discover more than 20,000 new supernovae 

host galaxies, and precise measurements will enable 

D�PRUH�GHƅQLWLYH�WHVW�RI�VXSHUQRYD�FRVPRORJ\��M
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Fresh evidence shows supernovae aren’t the trusty yardsticks we thought, 

putting the standard model of an accelerating, expanding Universe in doubt

Q&A WITH A GALAXY EVOLUTION EXPERT

Anita Chandran talks to Professor Young-Wook Lee

Young-Wook Lee  

is the director of the 

Centre for Galaxy 

Evolution Research 

at Yonsei University, 

Seoul, South Korea

98 BBC Sky at Night Magazine January 2026 

S Astronomers rely 

on the consistent 

brightness of dying 

stars to judge the 

expansion of space 

– but now research 

suggests it may not 

be constant at all


