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BULLETIN

by Chris Lintott
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When two dead stars were hurled from their host 

galaxy, it resulted in one of the biggest stellar 

FROOLVLRQV�HYHU�VHHQ��$IWHU�ƅUVW�EHLQJ�VSRWWHG�LQ�0DUFK�

������IROORZ�XS�REVHUYDWLRQV�KDYH�QRZ�UHYHDOHG�WKDW�

the event was a kilonova, leading to the creation of 

some of the rarest elements in the Universe.

7KH�H[SORVLRQ��QRZ�NQRZQ�DV�*5%�������$��ZDV�

ƅUVW�REVHUYHG�DV�D�ƆXUU\�RI�JDPPD�UD\V�E\�WKH�)HUPL�

*DPPD�UD\�%XUVW�0RQLWRU��,W�ZDV�WKH�VHFRQG�PRVW�

SRZHUIXO�EXUVW�HYHU�UHFRUGHG��URXJKO\�������WLPHV�

brighter than most gamma-ray bursts, and lasted for 

a minute rather than the usual two seconds. 

7KH�ZRUOGŝV�SUHPLHU�WHOHVFRSHV�UDFHG�WR�REVHUYH�

WKH�HYHQW��ƅQGLQJ�LW�RULJLQDWHG���������OLJKW\HDUV�

from the nearest galaxy, suggesting the stars 

UHVSRQVLEOH�KDG�EHHQ�KXUOHG�IURP�WKHLU�RULJLQDO�KRPH��

7KH�H[SORVLRQ�IROORZHG�WKH�WHOO�WDOH�VLJQDWXUH�RI�D�

NLORQRYD��ş7KH\�UDSLGO\�H[SDQG�DQG�FRRO��ZLWK�WKH�

SHDN�RI�WKHLU�OLJKW�TXLFNO\�PRYLQJ�IURP�WKH�RSWLFDO�WR�

the infrared,” says Danny Steeghs from the University 

RI�:DUZLFN��ZKR�WRRN�SDUW�LQ�WKH�VWXG\�

The initial detection 

RI�*5%�������$�

came from 

instruments that 

monitor the whole 

VN\��EXW�SLQQLQJ�

down the burst’s 

SUHFLVH�SRVLWLRQ�

meant combining 

observations from 

PDQ\�WHOHVFRSHV��,Q�

this case, crucial 

KHOS�FDPH�IURP�DQ�

unlikely source.

0DUV�2G\VVH\��

which reached the 

5HG�3ODQHW�LQ�������

has a gamma-ray 

detector on board, 

designed to search 

for elements like 

FDUERQ�LQ�0DUVŝV�

DWPRVSKHUH��,W�DOVR�

KDSSHQV�WR�SLFN�XS�

bright bursts of 

gamma rays from 

PXFK�IXUWKHU�DƅHOG�

Ś�DQG�LW�VSRWWHG�

*5%�������$��

That means that 

what we know 

about the most 

violent events in the 

FRVPRV�GHSHQGV�RQ�

DQ�DJHLQJ�0DUWLDQ�

VSDFHFUDIW�Ś�D�

SUHWW\�QLFH�H[DPSOH�

RI�LQWHUSODQHWDU\�

collaboration. 

Chris Lintott 

co-presents  

The Sky at Night

Huge stellar explosion forged some of the rarest elements in the Universe

Kilonovae occur when a neutron star – a stellar 

UHPQDQW��ZLWK�WKH�PDVV�RI�WKH�6XQ�SDFNHG�LQWR�D�

VSDFH�WKH�VL]H�RI�D�FLW\�Ś�FROOLGHV�ZLWK�DQRWKHU�

neutron star or a black hole. 

2EVHUYDWLRQV�ZLWK�WKH�-DPHV�:HEE�6SDFH�

7HOHVFRSH�IRXQG�HYLGHQFH�RI�WHOOXULXP��DQ�HOHPHQW�

HYHQ�UDUHU�WKDQ�SODWLQXP��:KLOH�HOHPHQWV�OLJKWHU�

than iron can be forged inside the heart of living 

stars, heavier elements such as tellurium can only 

EH�SURGXFHG�LQ�WKH�H[WUHPH�FRQGLWLRQV�RI�VXFK�

VWHOODU�H[SORVLRQV�

ş7KLV�LV�DQ�LPSRUWDQW�QH[W�VWHS�LQ�RXU�

understanding of the role binary neutron star 

PHUJHUV�SOD\�LQ�WHUPV�RI�SRSXODWLQJ�WKH�SHULRGLF�

table of elements,” says Steeghs.

ş,W�LV�����\HDUV�VLQFH�ZH�ƅUVW�ZURWH�GRZQ�WKH�

SHULRGLF�WDEOH�Š�VD\V�$QGUHZ�/HYDQ�IURP�5DGERXG�

University in the Netherlands, who led the study. 

“Thanks to kilonovae and new technology, we are 

ƅQDOO\�ƅOOLQJ�LQ�WKH�ODVW�EODQNV�DERXW�ZKHUH�

everything was made.” www.warwick.ac.uk

Comment

Colliding dead stars create kilonova 

S The super-bright outburst seems to be a rare clash of two neutron stars, each cast out of their home galaxy

GRB 230307A 

kilonova

Former home galaxy

The latest astronomy and space news, written by Ezzy Pearson
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