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NEW CLUES FOR LIFE FOUND  

ON SATURN’S ICY MOON

DETECT ALIEN WORLDS: BIG 

SCIENCE WITH A SMART SCOPE

The growing evidence  
that asteroids delivered  
life to planet Earth

A DECADE OF REUSABLE 
ROCKETS: WHAT’S GONE 

RIGHT (AND WRONG) 

NEW TELESCOPE FOR 
CHRISTMAS? DON’T MISS 
THESE 10 TOP TARGETS

 BEGINNER SKY-WATCHER  

130P TELESCOPE REVIEWED

MAKE THE MOST OF THE GEMINID METEOR SHOWER!





reusable
years of

Ben Evans charts the rise of multi-flight 
spacecraft, the tech revolution that’s 
transforming our access to space

O
n the intersection of 

Crenshaw Boulevard 

and Jack Northrop 

Avenue in Hawthorne, 

California, stands an 

unlikely monument – a modern-day 

obelisk that bears silent witness 

to a space revolution. Fourteen 

storeys tall and partially screened 

by toughened glass, this SpaceX 

)DOFRQ���ZDV�WKH�ƅUVW�RUELWDO�FODVV�

rocket to launch into space and 

then return to land intact. Ten years 

ago, it inspired millions. Today, it 

inspires even more.

Its nine Merlin engines gleam 

in the California sunlight. Four 

DOXPLQLXP�JULG�ƅQV��OLNH�JUHDW�

mechanised ears, helped guide 

this behemoth back from space to 

alight on a Cape Canaveral landing 

pad. And four extendable landing 

legs, spanning 18 metres (60ft)  

from tip to tip, recall the night  

Falcon 9’s successful return  

to the launchpad in 2015 proved 

orbital-class boosters could  

be reused – and sparked  

D�VSDFHƆLJKW�UHYROXWLRQ
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of 21 December 2015, when it blasted into space, 

ƆLSSHG�DURXQG�LQ�PLG�ƆLJKW�DQG�URDUHG�VDIHO\�KRPH��

8QWLO�WKDW�QLJKW��ŜRUELWDO�FODVVŝ�URFNHWV�ZHUH�

GLVFDUGHG�DIWHU�HYHU\�PLVVLRQ�Ś�D�ODFN�RI�UHXVDELOLW\�

WKDW�NHSW�WKH�FRVW�RI�VSDFH�WUDYHO�H\H�ZDWHULQJO\�

KLJK��$IWHU�DOO��VFUDSSLQJ�D�EUDQG�QHZ�DLUOLQHU�WR�

EXLOG�D�QHZ�RQH�DIWHU�HDFK�ƆLJKW�ZRXOG�PDNH�DLU�

WUDYHO�SURKLELWLYHO\�H[SHQVLYH��%XW�URFNHWV�DUH�QRW�

DLUOLQHUV��7KH\�DWWDLQ�JUHDWHU�HQHUJLHV��UHDFK�LPPHQVH�

VSHHGV�DQG�PXVW�ZLWKVWDQG�WUHPHQGRXV�WKHUPDO��

DHURG\QDPLF�DQG�VWUXFWXUDO�ORDGV��7KDW�GHPDQGV�

KLJK�OHYHOV�RI�UHOLDELOLW\�DQG�PDNHV�WKHP�KDUG�WR�

LQH[SHQVLYHO\�UHXVH�

From Shuttles to SpaceX
5RFNHW�UHXVDELOLW\�LV�QRW�QHZ��1$6$ŝV�SDUWLDOO\�

UHXVDEOH�6SDFH�6KXWWOH�ƆHZ�����WLPHV�EHWZHHQ������

DQG�������,WV�ƆHHW�RI�ƅYH�UHXVDEOH�RUELWHUV�Ś�&ROXPELD��

&KDOOHQJHU��'LVFRYHU\��$WODQWLV�DQG�(QGHDYRXU� 

Ś�FRPSOHWHG�PXOWLSOH�PLVVLRQV�LQWR�ORZ�(DUWK�RUELW��

DQG�LWV�VROLG�IXHOOHG�URFNHW�ERRVWHUV�SDUDFKXWHG�

LQWR�WKH�RFHDQ�DIWHU�HDFK�ODXQFK�DQG�ZHUH�XVHG�

DJDLQ��2QO\�WKH�6KXWWOHŝV�JLDQW�H[WHUQDO�IXHO�WDQN�ZDV�

GLVFDUGHG�RQ�HDFK�ƆLJKW�

%XW�WKH�6KXWWOHŝV�JRDO�WR�PDNH�VSDFH�DFFHVV�

UHOLDEOH�DQG�URXWLQH�QHYHU�FDPH�WR�SDVV��GXH�WR�LWV�

FRPSOH[LW\�DQG�WHFKQLFDO�FKDOOHQJHV��QRWDEO\�LWV�

KLJK�SHUIRUPDQFH�PDLQ�HQJLQHV�DQG�IUDJLOH�WKHUPDO�

SURWHFWLRQ�WLOHV��+RSHV�WKDW�LQGLYLGXDO�RUELWHUV�ZRXOG�

Ɔ\�����WLPHV�ZHUH�QHYHU�UHDOLVHG�Ś�HYHQ�'LVFRYHU\��

WKH�ƆHHWŝV�OHDGHU��FRPSOHWHG�MXVW����ƆLJKWV�EHWZHHQ�

�����DQG�������$QG�WKH�6KXWWOH�QHYHU�ƆHZ�PRUH�WKDQ�

QLQH�PLVVLRQV�LQ�D�VLQJOH�\HDU�Ś�D�IDU�FU\�IURP�HDUO\�

SODQV�IRU�ODXQFKHV�HYHU\�ZHHN�

)URP�WKH�RXWVHW��(ORQ�0XVNŝV�6SDFH;�FRQVLGHUHG�

UDSLG�URFNHW�UHXVDELOLW\�DV�DQ�HVVHQWLDO�SUHUHTXLVLWH�

IRU�D�VSDFHIDULQJ�VSHFLHV��0XVN�RSWHG�IRU�D�ŜSRZHUHG�

GHVFHQWŝ�DUFKLWHFWXUH�Ś�WKDW�LV��XVLQJ�UHVWDUWDEOH��

WKURWWOHDEOH�HQJLQHV��ODQGLQJ�OHJV��JULG�ƅQV�WR�IXUQLVK�

SUHFLVH�DHURG\QDPLF�FRQWURO�DQG�FRPSOH[�FRPSXWHU�

DOJRULWKPV�WR�YHUWLFDOO\�ODQG�ERRVWHUV�ZLWK�SLQSRLQW�

DFFXUDF\�RQ�GURQH�VKLSV�DW�VHD�RU�RQ�JURXQG�EDVHG�

ODQGLQJ�SDGV�

%XW�WKH�)DOFRQ��ŝV�HDUO\�GURQH�VKLS�ODQGLQJV�HQGHG�

GLVPDOO\��2QH�ERRVWHU�FUDVKHG�ZKHQ�LWV�JULG�ƅQV�

UDQ�RXW�RI�K\GUDXOLF�ƆXLG��$QRWKHU�KLW�WKH�VKLS�DW�

WKH�ZURQJ�DQJOH��WRSSOHG�RYHU�DQG�H[SORGHG��:LWK�

JULP�KXPRXU��0XVN�FDOOHG�LW�şUDSLG�XQVFKHGXOHG�

GLVDVVHPEO\Š��$�WRQJXH�LQ�FKHHN�HXSKHPLVP��

S Touchdown 

triumph: the 21 

December 2015 

flight, from launch 

(top) and stage 

separation (middle) 

to landing back on 

the pad (bottom) 

after delivering  

11 satellites to  

low Earth orbit

The 14-storey  

booster now stands 

as a monument  

at SpaceX’s site  

in California

W Space Shuttle 

boosters were 

jettisoned minutes 

into a flight and 

recovered from the 

ocean for reuse

X
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X

The downside of reusable rockets

SHUKDSV��EXW�IRU�6SDFH;�LW�ZDV�DQ�HQWLUHO\�QHZ�

GHVLJQ�SKLORVRSK\��(DUOLHU�URFNHWV�ZHUH�GHYHORSHG�

WR�IXOO�PDWXULW\�EHIRUH�WKHLU�ƅUVW�ODXQFK��%XW�0XVNŝV�

DSSURDFK�ZDV�WR�LWHUDWLYHO\�WHVW�SURWRW\SHV�WR�WKH�

SRLQW�RI�IDLOXUH��OHDUQ�OHVVRQV�TXLFNO\�DQG�DJJUHVVLYHO\��

PDNH�LPSURYHPHQWV��WKHQ�Ɔ\�PRUH��WHVW�PRUH�DQG�

OHDUQ�PRUH�

“The Falcon has landed”
/DWH�LQ�������6SDFH;�DQQRXQFHG�SODQV�WR�ODQG�LWV�ƅUVW�

)DOFRQ���RQ�VROLG�JURXQG��$�GLVXVHG�&DSH�&DQDYHUDO�

ODXQFK�IDFLOLW\�KDG�EHHQ�UHEXLOW�WR�IRUP�WZR�JLDQW�

ODQGLQJ�SDGV�DQG��RQ����'HFHPEHU��WKH�)HGHUDO�

$YLDWLRQ�$GPLQLVWUDWLRQ��)$$��JUDQWHG�SHUPLVVLRQ�

IRU�WKH�ODQGLQJ�DWWHPSW�WR�JR�DKHDG��/RFDO�UHVLGHQWV�

ZHUH�ZDUQHG�WKDW�WKH\�PLJKW�KHDU�D�ORXG�VRQLF�ERRP�

DV�WKH�UHWXUQLQJ�ERRVWHU�GHFHOHUDWHG�EHORZ�WKH�VSHHG�

RI�VRXQG��VHFRQGV�EHIRUH�WRXFKGRZQ��$QG�&DSH�

&DQDYHUDO�ZRUNHUV�UHFHLYHG�VDIHW\�QRWLFHV�WHOOLQJ�

WKHP�WR�WDNH�VKHOWHU�DZD\�IURP�ZLQGRZV�DQG�GRRUV�

VKRXOG�WKH�ODQGLQJ�JR�DZU\�

$W�����SP�('7�RQ����'HFHPEHU��WKH�)DOFRQ���URVH�

IURP�&DSH�&DQDYHUDOŝV�6SDFH�/DXQFK�&RPSOH[����

DWRS�D�SLOODU�RI�JROGHQ�ƆDPH��FDVWLQJ�DQ�HHULH�JORZ�

RYHU�)ORULGDŝV�VSDFH�FRDVW��(LJKW\�VHFRQGV�LQWR�

DVFHQW��LW�H[FHHGHG�WKH�VSHHG�RI�VRXQG��$QG�DIWHU�

WKUHH�PLQXWHV��DW�DQ�DOWLWXGH�RI���NP�����PLOHV���ULJKW�

RQ�WKH�HGJH�RI�VSDFH��WKH�0HUOLQ�HQJLQHV�VKXW�GRZQ�

ULJKW�RQ�WLPH�DQG�WKH�URFNHWŝV�ƅUVW�DQG�VHFRQG�VWDJHV�

SDUWHG�FRPSDQ\��

)RU�LWV�ƅUVW�VWDJH�ERRVWHU��WKH�PRPHQW�RI�WUXWK�KDG�

DUULYHG��7UDYHOOLQJ�DW������NP�K�������PSK���XQGHU�

DHURG\QDPLF�FRQGLWLRQV�FRPSDUDEOH�WR�EDODQFLQJ�D�

EURRPVWLFN�LQ�WKH�SDOP�RI�\RXU�KDQG�GXULQJ�D�ƅHUFH�

VWRUP��WKH�0HUOLQV�LJQLWHG�WKUHH�WLPHV�WR�UHYHUVH�

FRXUVH�EDFN�WR�)ORULGD��ƆLS�DURXQG�DQG�GHFHOHUDWH�WR�

D�ODQGLQJ�VSHHG�RI����NP�K�����PSK��

0RPHQWV�EHIRUH�WRXFKGRZQ��WKH�ERRVWHUŝV�ODQGLQJ�

OHJV�XQIXUOHG��DQG�DW�����SP�LW�IHOO�JHQWO\�RQWR�

WKH�FRQFUHWH�SDG��7KH�ODVW�JOLPPHU�RI�ƆDPH�IURP�

LWV�HQJLQHV�ƆLFNHUHG�IRU�D�VHFRQG�RU�WZR��WKHQ�IHOO�

GDUN��ş7KH�)DOFRQ�KDV�ODQGHG�Š�H[XOWHG�WKH�6SDFH;�

FRPPHQWDWRU�WR�DQ�RQOLQH�DXGLHQFH�RI�PLOOLRQV�

6XFFHVV�ZDV�WULXPSKDQWO\�DFFRPSOLVKHG�LQ�

XQGHU����PLQXWHV��$IWHU�WKH�ƆLJKW��WKH�ERRVWHU�ZDV�

LQVSHFWHG��UHIXHOOHG�DQG�WHVW�ƅUHG�WR�VHH�LI�IXWXUH�

$W�ƅUVW�JODQFH��WKH�EHQHƅWV�

RI�URFNHW�UHXVDELOLW\�DQG�

VXVWDLQHG�DFFHVV�WR�VSDFH�

DUH�VHOI�HYLGHQW��DGYDQFLQJ�

RXU�SDWK�WR�EHFRPLQJ�D�

VSDFHIDULQJ�VSHFLHV��%XW�ZLWK�

D�IDU�KLJKHU�URFNHW�ODXQFK�

UDWH�WKDQ�HYHU�EHIRUH��VHULRXV�

FRQFHUQV�KDYH�DULVHQ�DERXW�

WKH�ZLVGRP�DQG�SRWHQWLDO�

LPSDFWV�RI�QHZ�DQG�HPHUJLQJ�

VSDFH�PDUNHWV�

7DNH�ŜPHJD�FRQVWHOODWLRQVŝ�

RI�VPDOO�LQWHUQHW�VDWHOOLWHV��

OLNH�6SDFH;ŝV�6WDUOLQN�QHWZRUN��ODXQFKHG�

LQ�EDWFKHV�E\�WKH�)DOFRQ���VLQFH�������

0RUH�WKDQ�������6WDUOLQNV�KDYH�EHHQ�SXW�

LQ�VSDFH�Ś�LQFOXGLQJ�RYHU�������LQ������

DORQH��7KDW�DGGV�WR�DQ�DOUHDG\�FOXWWHUHG�

ORZ�(DUWK�RUELW�HQYLURQPHQW�WKDW�KDV�

LUNHG�WKH�DVWURQRPLFDO�FRPPXQLW\�ZLWK�

LWV�LPSDFW�RQ�OLJKW�SROOXWLRQ��

7KH�ULVNV�IURP�ZRUVHQLQJ�VSDFH�

GHEULV�DUH�VXEVWDQWLDO��,Q�������)DOFRQ�

��URFNHWV�SXW�����PLOOLRQ�NJ������PLOOLRQ�

SRXQGV��RI�SD\ORDG�LQWR�RUELW��ODVW�\HDU��

WKDW�ƅJXUH�URVH�WR�����PLOOLRQ�NJ������

PLOOLRQ�SRXQGV���7KDW�SRVHV�D�VLJQLƅFDQW�

KD]DUG�WR�RWKHU�VDWHOOLWHV�DQG�WR�KXPDQ�

VSDFH�PLVVLRQV�WKDW�RSHUDWH�LQ�WKH�ORZ�

(DUWK�RUELW�GRPDLQ��7KH�

ORRPLQJ�UHWLUHPHQW�RI�WKH�

,QWHUQDWLRQDO�6SDFH�6WDWLRQ�

KDV�D�JURXS�RI�SULYDWH�HQWLWLHV�

Ś�IURP�$[LRP6SDFH�DQG�9DVW�

WR�%OXH�2ULJLQ�DQG�6LHUUD�

6SDFH�Ś�ZDLWLQJ�LQ�WKH�ZLQJV�

WR�DVVHPEOH�ODUJH�SULYDWH�

VSDFH�VWDWLRQV�EHIRUH�������

DOO�RI�ZKLFK�ZLOO�EHQHƅW�IURP�

WKH�ORZHU�FRVWV�RIIHUHG�E\�

UHXVDEOH�ODXQFK�YHKLFOHV�

$QG�FRXSOHG�ZLWK�%OXH�

2ULJLQŝV�1HZ�6KHSDUG�KDYLQJ�

JHQHUDWHG�RYHU������PLOOLRQ�LQ�VSDFH�

WRXULVP��WKHVH�OXFUDWLYH�PDUNHWV�ZLOO�

LQHYLWDEO\�H[SDQG�DV�ODXQFK�SULFHV�IDOO�

DQG�GHPDQG�LQFUHDVHV��FRQJHVWLQJ� 

QHDU�(DUWK�VSDFH�OLNH�QHYHU�EHIRUH�� 

$�3DQGRUDŝV�ER[�LQ�VSDFH�KDV�RSHQHG� 

DQG�LWV�FRQVHTXHQFHV��JRRG�RU�LOO�� 

UHPDLQ�WR�EH�VHHQ�

Congested skies are the price we pay for easier, cheaper hops into space

The cost of connectivity: 

more than 2,000 Starlink 

satellites launched  

in 2025 alone 

S Wreckage of  

a Falcon 9 that 

exploded on a drone 

ship in 2016 after 

one of its landing 

legs failed to lock
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rockets could also handle multiple launches. But 

WKLV�SDUWLFXODU�ERRVWHU�KDG�VDYRXUHG�LWV�ƅUVW�Ś�DQG�

ODVW�Ś�WDVWH�RI�VSDFH��5HWLUHG�IURP�GXW\��LQ�$XJXVW�

�����LW�ZDV�WUXFNHG�IURP�)ORULGD�WR�&DOLIRUQLD��

FOHDQHG�DQG�WKHQ�FUDQHG�XSULJKW�RXWVLGH�6SDFH;ŝV�

headquarters in Hawthorne.

From rare feat to routine
7HQ�\HDUV�RQ��)DOFRQ��V�KDYH�ODQGHG�VDIHO\�RYHU�����

WLPHV��LQFOXGLQJ������GURQH�VKLS�ODQGLQJV�VLQFH�������

6SDFH;�W\SLFDOO\�XVHV�GURQH�VKLSV�WR�UHFRYHU�ERRVWHUV�

IURP�KHDY\ZHLJKW�RU�KLJK�RUELW�PLVVLRQV��DQG�ODQGLQJ�

SDGV�IRU�ORZ�ZHLJKW��ORZ�RUELW�ƆLJKWV��%XW�VXFFHVV�GLG�

QRW�FRPH�HDVLO\��7KLUWHHQ�ODQGLQJV�IDLOHG�GXH�WR�ORZ�

IXHO��LQFRUUHFW�ZLQG�VSHHG�GDWD�RU�HQJLQH�SUREOHPV� 

Ś�PRVW�UHFHQWO\�LQ�0DUFK�������7ZR�ERRVWHUV�ODQGHG�

RQ�WKH�GURQH�VKLS�RQO\�WR�EH�ODWHU�ORVW�GXH�WR�KLJK�

ZLQGV�DQG�IRXO�VHDV�GXULQJ�WKHLU�WUDQVLW�EDFN�WR�SRUW��

$QG�LQ�������D�ERRVWHU�PLVVHG�WKH�ODQGLQJ�SDG�DQG�

landed in the water.

,PSURYHPHQWV�RYHU�WKH�\HDUV��LQFOXGLQJ�UHWUDFWDEOH��

VHOI�OHYHOOLQJ�ODQGLQJ�OHJV�IRU�UDSLG�UHFRYHU\�DQG�PRUH�

GXUDEOH�WLWDQLXP��UDWKHU�WKDQ�DOXPLQLXP��IRU�JULG�

ƅQV��EURXJKW�JUHDWHU�UHOLDELOLW\��+LJKHU�WKUXVW�HQJLQHV�

VWUHDPOLQHG�UHIXUELVKPHQW��$OO�WKLV�HQDEOHG�ODXQFK�

UDWHV�WR�VRDU�IURP�VL[�PLVVLRQV�LQ������WR�PLVVLRQV�

HYHU\�WZR�ZHHNV�E\�������WR�D�PDUDWKRQ�����ƆLJKWV� 

Ś�D�PLVVLRQ�HYHU\�WZR�GD\V��RQ�DYHUDJH�Ś�ODVW�\HDU�

6LQFH�������RYHU����ERRVWHUV�KDYH�ƆRZQ�DW�OHDVW�

WZLFH��7RGD\�����ERRVWHUV�DUH�LQ�DFWLYH�RSHUDWLRQDO�

VHUYLFH��HDFK�FDSDEOH�RI����ƆLJKWV�ZLWK�PLQRU�

XSJUDGHV�DQG�����ƆLJKWV�ZLWK�SHULRGLF�UHSDLUV��$�

ERRVWHU�ƆHZ�D�UHFRUG���WK�WLPH�LQ�$XJXVW�������

7XUQDURXQG�WLPHV�LPSURYHG��ZLWK�RQH�ERRVWHU�Ɔ\LQJ�

WZLFH�LQ�QLQH�GD\V�LQ�0DUFK�������$QG�LQWHUYDOV�

EHWZHHQ�PLVVLRQV�DOVR�LPSURYHG��IURP�WZR�ODXQFKHV�

LQ�D�PRQWK�LQ������WR�WZR�ODXQFKHV�LQ�D�GD\�LQ������� 

WR�WZR�ODXQFKHV�MXVW����PLQXWHV�DSDUW�LQ�$XJXVW�������

8QVXUSULVLQJO\��LQ�WHUPV�RI�ƆLJKW�UDWH��6SDFH;�LV�LQ�

D�OHDJXH�RI�LWV�RZQ�DPRQJ�ODXQFK�SURYLGHUV��,Q�������

Reusability by  

the numbers

In 2024, SpaceX was responsible for 

MXVW�RYHU�KDOI�RI�WKH�ZRUOGŝV�RUELWDO�

ODXQFKHV��D�PDUNHW�VKDUH�WKDWŝV�

H[SHFWHG�WR�FOLPE�DERYH����SHU�

FHQW�E\�WKH�HQG�RI�������$QG�ZLWK� 

D�FRVW�RI��������SHU�NLORJUDP�RQ� 

D�UHXVHG�)DOFRQ����WKLV�PRVW�ƆRZQ�

ERRVWHU�LQ�86�KLVWRU\�VLWV�KHDG�DQG�

VKRXOGHUV�DERYH�DQ\�RWKHU�ODXQFK�

VHUYLFH�SURYLGHU�LQ�WKH�ZRUOG�

2WKHU�URFNHWV�VWUXJJOH�WR�

FRPSHWH�ZLWK�6SDFH;ŝV�SURYHQ�

UHXVDELOLW\�DQG�KLJK�ODXQFK�

FDGHQFH��7KH�QRZ�UHWLUHG�6KXWWOH�

DYHUDJHG���������NJ��8/$ŝV�$WODV�

9�DQG�9XOFDQ�PD\�UHDFK��������

NJ�DQG�%OXH�2ULJLQŝV�1HZ�*OHQQ�

promises launch prices of just 

�������NJ��6SDFH;�EHOLHYHV�LWV�JLDQW�

Starship vehicle may achieve costs 

DV�ORZ�DV�����Ś�����NJ�ZKHQ�LW�

EHFRPHV�IXOO\�RSHUDWLRQDO�

6LQFH�ƅUVW�VWDJHV�DQG�SD\ORDG�

IDLULQJV�FRQVWLWXWH����SHU�FHQW�RI�

WKH�H[SHQVH�RI�D�)DOFRQ���ODXQFK��

WKHLU�UHFRYHU\�DQG�URXWLQH�UHXVH�

FUXFLDOO\�NHHSV�FRVWV�ORZ��6LQFH�

������6SDFH;�KDV�DFWLYHO\�UHFRYHUHG�

ƅUVW�VWDJH�ERRVWHUV��DQG�VLQFH������

KDV�UHJXODUO\�UHWULHYHG�DQG�UHXVHG�

IDLULQJV��,Q�������D�ERRVWHU�ƆHZ�

D�UHFRUG���WK�WLPH�DQG�D�IDLULQJ�

DFKLHYHG�D���UG�ƆLJKW��KHOSLQJ�WKH�

)DOFRQ���UHWDLQ�LWV�WRS�VSRW�DV� 

WKH�PRVW�FRVW�HIIHFWLYH�ODXQFK�

YHKLFOH�LQ�WKH�ZRUOG��

How much money is actually saved  

by recycling spacecraft?

Return to sender: 

a Falcon 9 being 

prepared for reuse 

at Port Canaveral 

in Florida

S Recovering 

the fairing (which 

protects mission 

payloads) with a 

giant net on  

a moving ship

Just Read the  

Instructions, one of 

SpaceX’s whimsically 

named drone ships

X
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Ben Evans is the 

author of several 

books on human 

VSDFHƆLJKW�DQG� 

D�VFLHQFH�DQG�

astronomy writer
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VHL]H�DERXW����SHU�FHQW�RI�WKH�ZRUOGŝV�ODXQFK�PDUNHW�

6SDFH;�KDV�DOVR�UHXVHG�WKH�)DOFRQ��ŝV�SD\ORDG�

IDLULQJV�VLQFH�������LQLWLDOO\�VDOYDJLQJ�WKHP�ZLWK�VKLS�

EDVHG�QHWV��WKHQ�VLQFH������VFRRSLQJ�WKHP�GLUHFWO\�

IURP�WKH�ZDWHU��,Q�6HSWHPEHU�������RQH�IDLULQJ�

ODXQFKHG�D�UHFRUG���UG�WLPH��

Everyone wants in
%XW�6SDFH;�LV�QRW�DORQH�LQ�WKLV�URFNHW�UHXVDELOLW\�

PDUNHW��%OXH�2ULJLQŝV�IXOO\�UHXVDEOH�1HZ�6KHSDUG�

VXERUELWDO�ERRVWHUV�DQG�FUHZ�FDSVXOHV�KDYH�ƆRZQ�

���WLPHV�VLQFH�������FDUU\LQJ�VFLHQFH�H[SHULPHQWV��

SRVWFDUGV�DQG�IDUH�SD\LQJ�KXPDQ�SDVVHQJHUV�WR�

WKH�HGJH�RI�VSDFH��,WV�ERRVWHUV�ODQG�YHUWLFDOO\�XQGHU�

WKHLU�RZQ�SRZHU��ZKLOH�FUHZ�FDSVXOHV�GHVFHQG�E\�

SDUDFKXWH��ZLWK�WXUQDURXQG�WLPHV�DV�VKRUW�DV����GD\V�

,Q�������%OXH�2ULJLQ�ODXQFKHG�LWV�RUELWDO�FODVV�1HZ�

*OHQQ�URFNHW�IRU�WKH�ƅUVW�WLPH��LWV�ƅUVW�VWDJH�ZLOO�EH�

UHFRYHUHG�E\�WKH�FRPSDQ\ŝV�-DFNO\Q�EDUJH�RQ�IXWXUH�

PLVVLRQV��5RFNHW�/DEŝV�1HXWURQ�ERRVWHU�ZLOO�DOVR�ODQG�

RQ�D�ƆRDWLQJ�SODWIRUP��&KLQDŝV�7LDQORQJ����GHVLJQHG�

IRU�XS�WR����ƆLJKWV��ZLOO�PDNH�YHUWLFDO�WRXFKGRZQV�RQ�

GURQH�VKLSV�RU�JURXQG�SDGV��$QG�LQ�������D�SURWRW\SH�

RI�&KLQDŝV�=KXTXH���URFNHW�FOLPEHG�WR���NP������

PLOHV��EHIRUH�PDNLQJ�D�FRQWUROOHG�YHUWLFDO�ODQGLQJ�

5XVVLDŝV�XSFRPLQJ�$PXU�URFNHW�ZLOO�IHDWXUH�JULG�

ƅQV�DQG�ODQGLQJ�OHJV�IRU�UHXVDELOLW\��DV�ZLOO�(XURSHŝV�

0LXUD���DQG�0DLD�ERRVWHUV��VFKHGXOHG�WR�FRPH�RQOLQH�

LQ�������7ZR�\HDUV�DJR��5HODWLYLW\�6SDFHŝV��'�SULQWHG�

7HUUDQ�5�URFNHW�FRPSOHWHG�D�VKRUW��ORZ�DOWLWXGH�ƆLJKW�

WR�WHVW�FRQWURO�V\VWHPV��DVFHQGLQJ�WR����PHWUHV����IW��

EHIRUH�SHUIRUPLQJ�D�YHUWLFDO�ODQGLQJ�

8QLWHG�/DXQFK�$OOLDQFHŝV��8/$��9XOFDQ�ERRVWHU��ƅUVW�

ODXQFKHG�LQ�������ZLOO�IHDWXUH�D�UHXVDEOH�HQJLQH�VXLWH��

LWV�HQWLUH�SURSXOVLRQ�V\VWHP�ZLOO�GHWDFK�DIWHU�HQJLQH�

FXWRII��WKHQ�SDUDFKXWH�WR�D�ZDWHU�ODQGLQJ�IRU�UHFRYHU\�

DQG�UHXVH��8/$�DQWLFLSDWHV�WKLV�ZLOO�FXW�9XOFDQŝV�

SURSXOVLRQ�V\VWHP�FRVWV�E\����SHU�FHQW�DQG�LWV�ƅUVW�

VWDJH�FRVWV�E\����SHU�FHQW�

5RFNHW�/DEŝV�(OHFWURQ�ERRVWHU�Ś�ƆRZQ����WLPHV�

VLQFH������Ś�DFKLHYHG�LWV�ƅUVW�FRQWUROOHG�UH�HQWU\�LQ�

�����DQG�LWV�ƅUVW�SDUDFKXWH�DLGHG�VSODVKGRZQ�LQ�

������2QH�RI�LWV�5XWKHUIRUG�HQJLQHV�IURP�D�0D\������

PLVVLRQ�ZDV�UHIXUELVKHG�DQG�XVHG�RQ�DQRWKHU�ƆLJKW� 

LQ�$XJXVW������

0HDQZKLOH��6SDFH;ŝV�IXOO\�UHXVDEOH�6WDUVKLS��ZKLFK�

KDV�FRPSOHWHG����WHVW�ƆLJKWV�VLQFH�������SURPLVHV�WR�

OLIW�HQRUPRXV�SD\ORDGV�LQWR�ORZ�(DUWK�RUELW��GHOLYHU�

FDUJR�WR�WKH�0RRQ�DQG�0DUV��DQG�SRWHQWLDOO\�FDUU\�

KXQGUHGV�RI�SHRSOH�LQWR�VSDFH�RQ�D�VLQJOH�ODXQFK��

%XW�LWV�JHQHVLV�KDV�EHHQ�WURXEOHG�ZLWK�IXHO�OHDNV��

H[SORVLRQV��FRQWUROODELOLW\�LVVXHV�DQG�HQJLQH�IDLOXUHV�

,Q�2FWREHU�������KRZHYHU��ERWK�6WDUVKLS�DQG�LWV�

6XSHU�+HDY\�ƅUVW�VWDJH�VXFFHVVIXOO\�FRPSOHWHG�D�WHVW�

ƆLJKW��ZLWK�ERWK�FRPSRQHQWV�PDNLQJ�D�FRQWUROOHG�

GHVFHQW��%XW�WKLV�PD\�EH�WRR�OLWWOH��WRR�ODWH��DV�1$6$�

KDV�H[SUHVVHG�FRQFHUQV�DERXW�6SDFH;�IDOOLQJ�EHKLQG�

VFKHGXOH�DQG��LQ�UHVSRQVH��KDV�UHRSHQHG�ELGGLQJ�IRU�

its lunar lander contract.

'HVSLWH�WKLV��WKHUHŝV�QR�GRXEW�WKDW�URFNHW�UHXVDELOLW\�

KDV�DGYDQFHG�DW�EUHDWKWDNLQJ�VSHHG�RYHU�WKH�ODVW�

GHFDGH�DQG�KDV�EHHQ�IDU�UHDFKLQJ�LQ�LWV�SRWHQWLDO��

$QG�ZLWK�RWKHU�SOD\HUV�ZDLWLQJ�LQ�WKH�ZLQJV�WR�HQVXUH�

WKLV�QHZ�HUD�RI�VSDFH�H[SORUDWLRQ�LV�QR�RQH�KRUVH�UDFH�

UXQ�VROHO\�E\�6SDFH;��WKH�FRPLQJ�GHFDGH�KROGV�JUHDW�

SURPLVH�DV�KXPDQLW\�SUHSDUHV�WR�RFFXS\�ORZ�(DUWK�

RUELW�DQG�YHQWXUH�WR�WKH�0RRQ��0DUV�DQG�EH\RQG�

S Blue Origin has 

successfully landed 

its reusable New 

Shepard boosters 

dozens of times 

New Glenn’s 

ƅUVW�ƆLJKW�Ś�LWV�

reusable booster 
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re-entry

Mechanical 

‘chopstick’ arms 

catch Starship’s 

returning Super 

Heavy booster


