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e new space race

bÅçåçãáÉë= ~åÇ=ÖçîÉêåãÉåíë= ~êçìåÇ= íÜÉ=ïçêäÇ
~êÉ=áåÅêÉ~ëáåÖäó=êÉäóáåÖ=çå=ëé~ÅÉJÇÉéÉåÇÉåí=áåJ
Ñê~ëíêìÅíìêÉëX=~=åÉï=ÑêçåíáÉê=Ñçê=ÅóÄÉê=ëÉÅìêáíó=Ü~ë

íÜÉêÉÑçêÉ=åçï=çéÉåÉÇK
fí=ëÉÉãë=äáâÉ=~=ÄóÖçåÉ=Éê~=ïÜÉå=ïÉ=åÉÉÇÉÇ=íç=êÉÑÉê

íç=~=é~éÉê=ã~é=íç=çêáÉåí=çìêëÉäîÉë=áå=~=åÉï=Åáíó=çê=ÑáåÇ
íÜÉ=ÄÉëí=ÜáâáåÖ=íê~áäëK=qçÇ~óI=ãçëí=çÑ=ìë=ëáãéäó=çéÉå
dççÖäÉ=j~éë=çå=çìê=ëã~êíéÜçåÉ=íç=ÑáåÇ=çìê=Éñ~Åí=äçJ
Å~íáçåI=íÜ~åâë=íç=íÜÉ=dmp=ë~íÉääáíÉë=çêÄáíáåÖ=OMIOMM=âã
~ÄçîÉ=çìê=ÜÉ~ÇëK=gìëí=~=ÑÉï=óÉ~êë=~ÖçI=ÅçååÉÅíáåÖ=íç=íÜÉ
fåíÉêåÉí=çå=~å=~áêéä~åÉ=ï~ë=ìåÜÉ~êÇ=çÑK=tÉ=Å~å=åçï
å~îáÖ~íÉ=çå=~=íê~åë~íä~åíáÅ=ÑäáÖÜí=íÜ~åâë=íç=ÅçããìåáJ
Å~íáçåë=ë~íÉääáíÉë=ëçãÉ=PRIMMM=âáäçãÉíêÉë=~ï~óK=

jçëí=çÑ=ìë= í~âÉ= ëé~ÅÉ= íÉÅÜåçäçÖó= Ñçê= Öê~åíÉÇ= áå
ÉîÉêóÇ~ó= äáÑÉK=táíÜ=ë~íÉääáíÉë=ëìééçêíáåÖ=ÖäçÄ~ä=ÅçãJ
ãìåáÅ~íáçåë= J=åçí= íç=ãÉåíáçå=~= ê~åÖÉ=çÑ=Ç~áäó= ÉÅçJ
åçãáÅI=ÖçîÉêåãÉåí=~åÇ=ãáäáí~êó=ÑìåÅíáçåë=J=áí=ëÜçìäÇ
ÅçãÉ=~ë=åç=ëìêéêáëÉ=íÜ~í=áí=áë=~äëç=~=éçíÉåíá~ä=í~êÖÉí=Ñçê
ÅóÄÉêÅêáãáå~äëK=^ë= íÜÉ= áåíÉêåÉí= áíëÉäÑ= ÉñíÉåÇë= íç= íÜÉ
ä~ëí=ÑêçåíáÉêI=éçíÉåíá~ääó=íç=Üìã~å=ÅçäçåáÉë=çå=j~êëI
ïÜÉå=pé~ÅÉu=çê=ëçãÉ=çíÜÉê=~ÖÉåÅó=çê=Åçãé~åó=ïáää
ã~å~ÖÉ=íç=ÅêÉ~íÉ=íÜÉã=áå=íÜÉ=åçíJëçJÇáëí~åí=ÑìíìêÉI=áí
áë= áãéçêí~åí= íç= ÉñéäçêÉ= íÜÉ=Äêç~ÇÉê= áãéäáÅ~íáçåë=çÑ
ÅóÄÉêëÉÅìêáíó=áå=íÜÉ=Éê~=çÑ=pé~ÅÉK

lìê=çîÉêïÜÉäãáåÖ=ÇÉéÉåÇÉåÅÉ=çå=pé~ÅÉ=íÉÅÜåçäJ
çÖó=éìíë=ìë=áå=~=éêÉÅ~êáçìë=éçëáíáçåK=få=áåÇìëíêáÉë=ëìÅÜ
~ë=íê~åëéçêí~íáçå=~åÇ=äçÖáëíáÅëI=äçÅ~íáçå=Ç~í~=áë=êÉÖìä~êäó
êÉÅçêÇÉÇ=áå=êÉ~ä=íáãÉ=Äó=dmp=ë~íÉääáíÉë=~åÇ=ëÉåí=Ä~Åâ=íç
çÑÑáÅÉë=~ääçïáåÖ=íÉ~ãë=íç=ãçåáíçê=ÇêáîÉêë=~åÇ=~ëëÉíëK
lêÖ~åáò~íáçåë= íÜ~í=Ü~îÉ= êÉãçíÉ=çìíéçëíë=çê= çÅÉ~åJ

ÖçáåÖ=îÉëëÉäë=çÄîáçìëäó=Å~ååçí=ÅçååÉÅí=çåäáåÉ=îá~=~
ãçÄáäÉ=çê=Å~ÄäÉ=åÉíïçêâI=íÜÉó=ãìëí=áåëíÉ~Ç=ìëÉ=ë~íÉäJ
äáíÉë=Ñçê=ÅçããìåáÅ~íáçåëK=^ÇÇáíáçå~ääóI=ë~íÉääáíÉë=ëíçêÉ
ëÉåëáíáîÉ=áåÑçêã~íáçå=íÜÉó=ÅçääÉÅí=çå=íÜÉáê=çïåI=ïÜáÅÜ
ÅçìäÇ=áåÅäìÇÉ=áã~ÖÉë=çÑ=êÉëÉêîÉÇ=ãáäáí~êó=áåëí~ää~íáçåë
çê=ÅêáíáÅ~ä=áåÑê~ëíêìÅíìêÉK=^ää=çÑ=íÜÉëÉ=Ç~í~=~êÉ=áåíÉêÉëíJ
áåÖ=í~êÖÉíë=Ñçê=î~êáçìë=íóéÉë=çÑ=ÅóÄÉê=Åêáãáå~äëK

qÜÉ=Åçåíáåìçìë=éêçäáÑÉê~íáçå=çÑ=ëé~ÅÉ=Éñéäçê~íáçå
ïáää=çåäó=áåÅêÉ~ëÉ=íÜÉ=êÉ~ÅÜ=çÑ=çìê=ÅçååÉÅíÉÇ=ÉåîáêçåJ
ãÉåíK=dáîÉå=íÜÉ=ÜáÖÜ=î~äìÉ=çÑ=íÜÉ=Ç~í~=ëíçêÉÇ=çå=ë~íÉäJ
äáíÉë=~åÇ=çíÜÉê=ëé~ÅÉ=ëóëíÉãëI=íÜÉó=~êÉ=éçíÉåíá~ääó=áåJ
íÉêÉëíáåÖ=í~êÖÉíë=Ñçê=~åóçåÉ=ïÜç=ï~åíë=íç=Éñéäçáí=íÜáë
ëáíì~íáçå=íç=ã~âÉ=~å=áääÉÖ~ä=éêçÑáíK=^äíÜçìÖÜ=êÉëáÇáåÖ=áå
íÜÉ=î~Åììã=çÑ=ÇÉÉé=ëé~ÅÉ=ã~âÉë=íÜÉã=äÉëë=îìäåÉê~ÄäÉ
íç=éÜóëáÅ~ä=~íí~ÅâëI=ëé~ÅÉ=ëóëíÉãë=~êÉ=ëíáää=ÅçåíêçääÉÇ=Äó
ÅçãéìíÉêë=çå=íÜÉ=ÖêçìåÇK=qÜáë=ãÉ~åë=íÜ~í=íÜÉó=Å~å=ÄÉ
áåÑÉÅíÉÇ=àìëí=äáâÉ=~åó=çíÜÉê=ÅçãéìíÉê=ëóëíÉã=ÅäçëÉê=íç
ìëK

^íí~ÅâÉêë=Çç=åçí=ÉîÉå=åÉÉÇ=íç=ÄÉ=Ü~ÅâÉêë=ÅçãáåÖ
ÉñÅäìëáîÉäó=Ñêçã=å~íáçåë=ÇÉ~äáåÖ=ïáíÜ=çê=ïçêâáåÖ=ïáíÜ
pé~ÅÉI= àìëí= ~ë= íÜÉó=Çç=åçí= ÉîÉå=åÉÉÇ= íç=Ü~îÉ=ÇáêÉÅí
éÜóëáÅ~ä= ~ÅÅÉëë= íç= Åçåíêçä= ëóëíÉãë=ÄÉäçåÖáåÖ= íç=çêJ
Ö~åáò~íáçåë=äáâÉ=k^p^I=bp^=çê=oçëÅçëãçëK=få=ëìÅÜ=~å
áåíÉêÅçååÉÅíÉÇ=ïçêäÇI=íÜÉó=êÉ~ääó=Ü~îÉ=~å=É~ëó=íáãÉK

tÜáäÉ= ë~íÉääáíÉ= å~îáÖ~íáçå= ëóëíÉãë= ëìÅÜ= ~ë=dmp

iççâáåÖ=Ñçê=
pé~ÅÉ=ëÉÅìêáíó

Advances in digital
technology impel
satellite manufacturers
to provide software-
defined solutions that
are cheaper and more
flexible.

by andrea biraghi

pé~ÅÉ=áë=~=îáí~ä=Ñê~ãÉïçêâ=çÑ=íÜÉ=éä~åÉíÛë=áåÑê~ëíêìÅíìêÉI=Äìí
áí=áë=~äëç=~=éçíÉåíá~ä=Ä~ííäÉÖêçìåÇ=ÜáÖÜäáÖÜíáåÖ=íÜÉ=ëÉÅìêáíó
ÅÜ~ääÉåÖÉë=~åÇ=Ç~åÖÉêë=áí=Éåí~áäëK=tÜ~í=~êÉ=íÜÉ=âÉó
îìäåÉê~ÄáäáíáÉë=~åÇ=Üçï=Å~å=íÜÉ=áåíÉêå~íáçå~ä=Åçããìåáíó
Öì~ê~åíÉÉ=~=ëÉÅìêÉ=ëé~ÅÉ=ÉåîáêçåãÉåí\
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Erp^FI=dilk^pp= Eoìëëá~F=~åÇ=_ÉáÇçì= E`Üáå~F=ã~ó
åçí=ÄÉ=íÜÉ=É~ëáÉëí=í~êÖÉíë=íç=Ü~ÅâI=íÜÉêÉ=~êÉ=ÇçòÉåë=çÑ
çíÜÉê= ÖäçÄ~ä= ÅçããìåáÅ~íáçåë= ë~íÉääáíÉ= çïåÉêë=ïÜç
~ÄëçäìíÉäó=Çç=åçí=Ü~îÉ=íÜÉ=ë~ãÉ=äÉîÉä=çÑ=éêçíÉÅíáçåK
få= ~ÇÇáíáçåI= íÜçìë~åÇë= çÑ= çíÜÉê= Åçãé~åáÉë= äÉ~ëÉ
Ä~åÇïáÇíÜ=Ñêçã=ë~íÉääáíÉ=çïåÉêë=íç=ëÉää=ëÉêîáÅÉë=ëìÅÜ
~ë=ë~íÉääáíÉ=qsI=íÉäÉéÜçåÉI=~åÇ=íÜÉ=fåíÉêåÉíK=qÜÉå=íÜÉêÉ
~êÉ=ÜìåÇêÉÇë=çÑ=ãáääáçåë=çÑ=ÅáíáòÉåë=~åÇ=ÄìëáåÉëëÉë
~êçìåÇ=íÜÉ=ïçêäÇ=ïÜç=ìëÉ=íÜÉãK=få=çíÜÉê=ïçêÇëI=áí=áë
~=îÉêó= ä~êÖÉ=éçíÉåíá~ä=~íí~Åâ=ëìêÑ~ÅÉ= íÜ~í= áë=ÇáêÉÅíäó
ÅçååÉÅíÉÇ=íç=íÜÉ=fåíÉêåÉíK

^ÅÅçêÇáåÖ=íç=táää=oçéÉê=çÑ=íÜÉ=rp=^áê=cçêÅÉI=ïÉ=ëíáää
êÉäó=çå=íÜÉ=ÅóÄÉêëÉÅìêáíó=éêçÅÉÇìêÉë=çÑ=íÜÉ=NVVMë=íç
éêçíÉÅí=çêÄáí~ä=ë~íÉääáíÉëK=qÜáë=áë=ÄÉÅ~ìëÉ=pé~ÅÉJÄ~ëÉÇ
ëóëíÉãë=~êÉ= íóéáÅ~ääó=Äìáäí= áå= ~= ÅäçëÉÇ=Äçñ= ÉåîáêçåJ
ãÉåí=çê=Eé~êÇçå=íÜÉ=éìåF=áå=~=î~ÅììãK=qÜÉ=éêçÄäÉã=áë
íÜ~í=~äãçëí=~ää=ëóëíÉãë=íçÇ~ó=Åçåí~áå=ëçÑíï~êÉW=íÜÉ=fåJ
íÉêå~íáçå~ä=pé~ÅÉ=pí~íáçå=áë=Ä~ëÉÇ=çå=íÜÉ=iáåìñ=çéÉêJ
~íáåÖ= ëóëíÉã=~åÇ= íÜÉ=j~êë=`ìêáçëáíó=oçîÉê= êìåë= íÜÉ

ÜáÖÜäó=ëéÉÅá~äáòÉÇ=sñtçêâë=çå=áíë=çåJÄç~êÇ=ÅçãéìíÉêëK
qÜÉ=ÅêáíáÅ~äáíó=ïáíÜ=~åó=íóéÉ=çÑ=ëçÑíï~êÉ=áë=íÜ~í=áí=Å~å
Åçåí~áå=ÄìÖë=íÜ~í=ÅóÄÉêÅêáãáå~äë=ÅçìäÇ=íêó=íç=ÉñéäçáíK
cçê=Éñ~ãéäÉI=áã~ÖáåÉ=íÜÉ=âáåÇ=çÑ=ê~åëçãï~êÉ=íÜ~í=ÅóJ
ÄÉêÅêáãáå~äë= ÅçìäÇ= ~ëâ= Ñçê= áÑ= íÜÉó= íççâ=çîÉê= ~= A= QMM
ãáääáçå=ë~íÉääáíÉK=qç=ÇÉãçåëíê~íÉ=íÜÉ=êáëâI=áå=~ÇÇáíáçå=íç
ê~áëáåÖ=éìÄäáÅ=~ï~êÉåÉëë=çå=íÜÉáê=ÄìÖ=Äçìåíó=éêçÖê~ãI
íÜÉ=rp=^áê= cçêÅÉ= êÉÅÉåíäó= ÅÜ~ääÉåÖÉÇ=Ü~ÅâÉêë= íç= ~íJ
íÉãéí=íç=Üáà~Åâ=~=ë~íÉääáíÉ=áå=çêÄáíK

iáâÉ=ã~åó=íÉÅÜåçäçÖáÉë=ïÉ=Ü~îÉ=ÅçãÉ=íç=êÉäó=çåI
pé~ÅÉ=ëóëíÉãë=~êÉ=ä~êÖÉäó=íÜÉ=êÉëìäí=çÑ=å~íáçå~ä=ëÉÅìêáJ
íó=çÄàÉÅíáîÉë= ~åÇ=ãáäáí~êó= ~Çî~åÅÉãÉåíK=qÜÉ=pé~ÅÉ
ê~ÅÉ=áíëÉäÑ=ï~ë=~=ÅçãéÉíáíáçå=ÄÉíïÉÉå=íÜÉ=råáíÉÇ=pí~íÉë
~åÇ=íÜÉ=pçîáÉí=råáçåK=cçêíìå~íÉäóI=å~íáçåë=Ü~îÉ=ÅçãÉ
íçÖÉíÜÉê= íç=Ä~å=ïÉ~éçåë=çÑ=ã~ëë=ÇÉëíêìÅíáçå= Ñêçã
pé~ÅÉ=~åÇ=éêçãçíÉ=íÜÉ=éÉ~ÅÉÑìä=ìëÉ=çÑ=íÜÉ=ä~ëí=ÑêçåíáÉêK
råÑçêíìå~íÉäóI=íÜÉ=ïçêäÇDë=ÖêÉ~íÉëí=éçïÉêë=~êÉ=åçí=ÇçJ
áåÖ=~ë=ÖççÇ=~=àçÄ=çÑ=âÉÉéáåÖ=pé~ÅÉ=~=éÉ~ÅÉÑìä=ÉåîáêçåJ
ãÉåí=Ñçê=~ää=~åÇ=Ü~îÉ=ÄÉÖìå=íç=éìí=éêÉëëìêÉ=çå=É~ÅÜ

Military satellite
program managers are
demanding greater on-
orbit flexibility to
reconfigure payloads
based on evolving
battlefield
requirements.

M
E

S



e new space race

longitude #109 - 6

çíÜÉê=Äó=íÉëíáåÖ=ÅçåíêçîÉêëá~ä=åÉï=Å~é~ÄáäáíáÉëK
fåÇÉÉÇI= êÉÅçåå~áëë~åÅÉ= ë~íÉääáíÉë=Ü~îÉ=ÄÉÉå=ÇÉJ

éäçóÉÇ= áå= pé~ÅÉ= ëáåÅÉ= íÜÉ= NVRMëI= ~åÇ=~ää= íÜÉ= ëìéÉêJ
éçïÉêë= áå= íÜÉ=ïçêäÇ=åçï=ÇÉéÉåÇ=çå= íÜÉã= íç=ã~âÉ
ëíê~íÉÖáÅ=ãáäáí~êó=ÇÉÅáëáçåëK=tÜÉíÜÉê= áí= áë= ÇÉíÉÅíáåÖ
ãáëëáäÉ= ä~ìåÅÜÉë=çê= áåíÉêÅÉéíáåÖ= ëíê~ó= ê~Çáç=ï~îÉëI
íÜÉëÉ=ã~ÅÜáåÉë= êÉÖìä~êäó=Ü~åÇäÉ= ëçãÉ=çÑ= íÜÉ=ãçëí
ëÉåëáíáîÉ=Ç~í~=çÑ=~ää=J=íÜÉ=âáåÇ=çÑ=áåÑçêã~íáçå=íÜ~í=ÅçìäÇ
Å~ìëÉ=~=ï~ê=áÑ=áí=ÖÉíë=áåíç=íÜÉ=ïêçåÖ=Ü~åÇëK=lÑ=ÅçìêëÉI
íÜáë= áåÅêÉ~ëÉë= íÜÉ= áåÅÉåíáîÉë= Ñçê= ëí~íÉJëéçåëçêÉÇ=~íJ
í~ÅâÉêë=íç=Ü~Åâ=íÜÉáê=êáî~äë=áå=íÜÉ=ë~ãÉ=ï~ó=íÜ~í=ÅçãJ
ãÉêÅá~äáò~íáçå=çÑ=pé~ÅÉ=ã~âÉë=ÅçããìåáÅ~íáçåë=ë~íÉäJ
äáíÉë=~ííê~ÅíáîÉ=í~êÖÉíë=Ñçê=ÅóÄÉêÅêáãáå~äëK

pí~íÉJëéçåëçêÉÇ=~íí~Åâë=~Ö~áåëí=pé~ÅÉ=~ëëÉíë=ÅçìäÇ
ã~åáÑÉëí=íÜÉãëÉäîÉë=áå=î~êáçìë=ï~óëW=íÜÉ=ÇáëíìêÄ~åÅÉ
çÑ=íÜÉ=dmp=ëáÖå~ä=ÅçìäÇ=êÉåÇÉê=ãáëëáäÉ=ÖìáÇ~åÅÉ=ëóëJ
íÉãë=ìëÉäÉëëK=^ÅÅÉëë= íç=ìåÉåÅêóéíÉÇ= ë~íÉääáíÉ= äáåâë
ÅçìäÇ= ~ääçï=Ü~ÅâÉêë= íç=Üáà~Åâ= ë~íÉääáíÉ= ÅçããìåáÅ~J
íáçåëK=`áîáäá~å=~åÇ=ãáäáí~êó=çéÉê~íáçåë=ÅçìäÇ=~äëç=ÄÉ=ÇáJ

êÉÅíäó=~ÑÑÉÅíÉÇ=áÑ=íÜÉ=råáíÉÇ=pí~íÉë=ïÉêÉ=íç=íìêå=çÑÑ=íÜÉ
dmp=íÜ~í=áë=ïÜçääó=çïåÉÇ=Äó=íÜÉ=rp=ÖçîÉêåãÉåí=ïÜáäÉ
ÄÉáåÖ=ìëÉÇ=~êçìåÇ=íÜÉ=ïçêäÇK

mêÉÅáëÉäó=íç=ÇÉ~ä=ïáíÜ=ëìÅÜ=~å=ÉîÉåíì~äáíóI=áå=OMMPI
bìêçéÉ=ëí~êíÉÇ=íÜÉ=d~äáäÉç=éêçàÉÅíI=íç=ÅêÉ~íÉ=~=åÉï=éçJ
ëáíáçåáåÖ=ëóëíÉãK=qÜáë=éêçàÉÅí=ï~ë=Äçêå=Ñêçã=íÜÉ=åÉÉÇ
íç=~îçáÇ= íÜÉ=rp=ÅçããÉêÅá~ä=ãçåçéçäó=çå= íÜÉ=éçëáJ
íáçåáåÖ= ëÉêîáÅÉI=ïÜáÅÜ=ìåíáä= íÜÉå=ï~ë= íÜÉ=çåäó=çåÉ
~î~áä~ÄäÉK=cçê=~=äçåÖ=íáãÉI=áå=Ñ~ÅíI=íÜÉ=çåäó=ÉñáëíáåÖ=ëóëJ
íÉãë=ïÉêÉ=dmp=~åÇ=dilk^ppI= íÜÉ=oìëëá~å= îÉêëáçåI
Äìí=íÜÉ=ä~ííÉê=êÉã~áåÉÇ=áåÉÑÑáÅáÉåí=Ñçê=~=äçåÖ=íáãÉK=cçê
íÜáë= êÉ~ëçåI= íÜÉ=ÉñÅäìëáîÉ=ìëÉ=çÑ= íÜÉ=^ãÉêáÅ~å=éçëáJ
íáçåáåÖ=ëÉêîáÅÉ=ï~ë=Éëí~ÄäáëÜÉÇ=ïçêäÇïáÇÉI=~ë=áí=áë=íÜÉ
çåäó=çåÉ=~î~áä~ÄäÉ=ÖäçÄ~ääóK

qÜÉ=áÇÉ~=ï~ë=ÄçêåI=åçí=çåäó=íç=~îçáÇ=~=ÅçããÉêÅá~ä
ãçåçéçäóI=Äìí=~äëç=E~åÇ=~ÄçîÉ=~ääF=Ñçê=íÜÉ=ÇÉëáêÉ=íç=ÄÉ
áããìåÉ=Ñêçã=íÜÉ=éçëëáÄáäáíó=íÜ~í=íÜÉ=^ãÉêáÅ~å=ÖçîJ
ÉêåãÉåí=ÅçìäÇ=ÇÉÅáÇÉ=íÜÉ=Ñ~íÉ=çÑ=íÜÉ=ïçêäÇ=éçëáíáçåáåÖ
ëóëíÉãI=ÖáîÉå=íÜ~í=íÜÉ=rp=êÉëÉêîÉë=íç=íÜÉãëÉäîÉë=íÜÉ

The Global Positioning
System, better known
as GPS, marked its
25th year of operation
on 27 April 2020. GPS
III is pictured through
an artist’s rendition.
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íÜÉåíáÅ~íáçå=ëÉêîáÅÉI=ïÜáÅÜ=Åçåëáëíë=çÑ=íÜÉ=ÇáÖáí~ä=ëáÖJ
å~íìêÉ=çÑ=íÜÉ=å~îáÖ~íáçå=Ç~í~=çÑ=íÜÉ=léÉå=pÉêîáÅÉ=ElpFI
íç=ÉåëìêÉ=íÜÉ=Ç~í~=~ìíÜÉåíáÅáíóI=~åÇ=~=`çããÉêÅá~ä=^ìJ
íÜÉåíáÅ~íáçå=pÉêîáÅÉ=E`^pFI=ïÜáÅÜ=Åçåëáëíë=çÑ=íÜÉ=ÉåJ
Åêóéíáçå=çÑ=çåÉ=çÑ=íÜÉ=d~äáäÉç=ëáÖå~äë=íç=éêçíÉÅí=~Ö~áåëí
ëáÖå~ä=êÉéä~ó=~íí~ÅâëK=

qÜáë=áë=~=ÅäÉ~ê=~åÇ=í~åÖáÄäÉ=ÇÉãçåëíê~íáçå=çÑ=Üçï
ëÉêáçìëäó= íÜÉ= ÅóÄÉê= ëÉÅìêáíó= êáëâ= áë= ÅçêêÉä~íÉÇ= íç= íÜÉ
pé~ÅÉ=íÉÅÜåçäçÖóK

oÉíìêåáåÖ=íç=íÜÉ=Äêç~ÇÉê=ÅçåíÉñíI=íÜÉ=ÄáÖÖÉëí=ÅÜ~äJ
äÉåÖÉ=Ñ~ÅáåÖ=pé~ÅÉ=~ÖÉ=ÅóÄÉêëÉÅìêáíó=íÜÉå=áë=íÜÉ=Ñ~Åí
íÜ~í= ëç= ÑÉï=çêÖ~åáò~íáçåëI= ~ää= ÜìÖÉäó=ÇÉéÉåÇÉåí=çå
ÑìåÇáåÖ= Ñêçã=~=Ü~åÇÑìä= çÑ= ÖçîÉêåãÉåíëI= ìäíáã~íÉäó
Ü~îÉ= Åçåíêçä= çîÉê= ~ää= pé~ÅÉ= ~ëëÉíëK=^äãçëí= ~ää= çÑ= íÜÉ
ïçêäÇDë=ä~ìåÅÜ=Ñ~ÅáäáíáÉë=~êÉ=çïåÉÇ=Äó=íÜÉ=ÖçîÉêåãÉåíë
çÑ=íÜÉ=råáíÉÇ=pí~íÉëI=oìëëá~I=`Üáå~I=cê~åÅÉI=g~é~åI=~åÇ
pçìíÜ=hçêÉ~K= cìêíÜÉê=Ççïå= íÜÉ=ÜáÉê~êÅÜóI= íÜÉêÉ= ~êÉ
ÇçòÉåë=ãçêÉ=Åçãé~åáÉë=íÜ~í=çïå=ë~íÉääáíÉë=~åÇ=ã~åó

êáÖÜí=íç=ÄÉ=~ÄäÉ=íç=ÇÉÅêÉ~ëÉ=íÜÉ=~ÅÅìê~Åó=çÑ=íÜÉ=ëÉêîáÅÉ
çê= ÉîÉå= íç= íìêå= áí= çÑÑ= ÅçãéäÉíÉäóK=^å= ÉîÉåí=åçí=çåäó
íÜÉçêÉíáÅ~äI=Äìí=ïÜáÅÜ=íççâ=éä~ÅÉ=ÇìêáåÖ=íÜÉ=dìäÑ=t~êK

lÑÑáÅá~ääó=ä~ìåÅÜÉÇ=áå=OMMPI=íÜÉ=bìêçéÉ~å=d~äáäÉç
éêçàÉÅí=êÉèìáêÉÇ=~å=~ÖêÉÉãÉåí=ÄÉíïÉÉå=íÜÉ=bìêçéÉ~å
råáçå=~åÇ=bp^=EbìêçéÉ~å=pé~ÅÉ=^ÖÉåÅóFX=ìåäáâÉ=dmpI
íÜÉ=d~äáäÉç=éçëáíáçåáåÖ=ëóëíÉã=Öì~ê~åíÉÉë=íÜÉ=ÜáÖÜÉëí
éçëëáÄäÉ=~ÅÅìê~ÅóI=êÉäá~Äáäáíó=~åÇ=Éñ~ÅíåÉëë=~í=~ää=íáãÉëI
~åÇ=Åçåíáåìáíó=çÑ=ëÉêîáÅÉK=fí=áë=~áãÉÇ=~í=íÜÉ=ÖäçÄ~ä=ëóëJ
íÉã=~åÇ=áë=ÅÜ~ê~ÅíÉêáòÉÇ=Äó=ÜáÖÜ=ÅçîÉê~ÖÉI=ÇÉëáÖåÉÇ=Ñçê
åçí=çåäó=ãáäáí~êó=Äìí=~äëç=ã~áåäó=Åáîáä=ìëÉK=få=Ñ~ÅíI=áí=éêçJ
îáÇÉë=Ñçê=~å=áãéêçîÉãÉåí=áå=éçëáíáçåáåÖ=~ÅÅìê~ÅóI=êÉJ
ÇìÅáåÖ=íÜÉ=éêçÄ~Äáäáíó=çÑ=ÉêêçêI=~åÇ=~=éêçãéí=êÉëéçåëÉ
íç=~åó=ÉãÉêÖÉåÅáÉëK

_çêå=ãìÅÜ=ä~íÉê=íÜ~å=dmpI=áí=ï~ë=å~íáîÉäó=ÉèìáééÉÇ
ïáíÜ= ëÉÅìêáíó= ëóëíÉãë= íç=~îçáÇ=ÅóÄÉêJ~íí~Åâë=~åÇLçê
à~ããáåÖK=få=é~êíáÅìä~ê=íÜÉ=d~äáäÉç=mêçÖê~ããÉ=áåÅçêJ
éçê~íÉë=áå=áíë=ëÉêîáÅÉ=Ä~ëÉäáåÉ=~=k~îáÖ~íáçå=jÉëë~ÖÉ=^ìJ

Scale model of the
Galileo GPS satellite.
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e new space race

Åçãé~åáÉë= íÜ~í=çïå=Ç~í~= ÅçääÉÅíáçå= ëóëíÉãë=çå= íÜÉ
É~êíÜDë=ëìêÑ~ÅÉK

qÜáë=ÇÉéáÅíë=~=ê~íÜÉê=éççê=éáÅíìêÉ=Ñçê=íÜÉ=Ç~í~=ÇÉJ
ãçÅê~íáò~íáçå=çÑ=áåÑçêã~íáçåW=íÜÉ=~Äáäáíó=Ñçê=ÉåÇ=ìëÉêë
íç=~ÅÅÉëë=ÇáÖáí~ä=áåÑçêã~íáçåK=táíÜ=íÜÉ=éçïÉê=íç=ÉåëìêÉ
~ÅÅÉëë=~åÇ=ã~å~ÖÉãÉåí=çÑ=ÇáÖáí~ä=~ëëÉíë=áå=pé~ÅÉ=áå=íÜÉ
Ü~åÇë=çÑ=ëç=ÑÉïI=íÜÉ=êáëâ=çÑ=~íí~Åâë=áë=äçïÉêI=Äìí=ëìÅÜ=ëóëJ
íÉãë=~êÉ=~äëç=ÜáÖÜJî~äìÉ=í~êÖÉíë=Ñçê=ëí~íÉJëéçåëçêÉÇ=~íJ
í~ÅâÉêëK

tÉ=~äëç=í~âÉ=áåíç=~ÅÅçìåí=íÜ~í=íÜáåÖë=~êÉ=Öê~Çì~äJ
äó= ÅÜ~åÖáåÖ=ïáíÜ= íÜÉ=ÇÉãçÅê~íáò~íáçå=çÑ= pé~ÅÉ= ~åÇ
Ç~í~K=mêáî~íÉ=Åçãé~åáÉë=~äêÉ~Çó=éêçãáëÉ=íç=çÑÑÉê=Ñ~ëíÉê
~åÇ=ÅÜÉ~éÉê=ï~óë=íç=~ÅÅÉëë=pé~ÅÉK=pçãÉ=Åçãé~åáÉë
~êÉ=ÉîÉå=ïçêâáåÖ=íç=éìí=Ç~í~=ëíçê~ÖÉ=áå=íÜÉ=ÅäçìÇ=ïÜÉêÉ
áí=áë=ë~ÑÉëí=Ñêçã=Ç~í~=ÄêÉ~ÅÜÉë=íÜ~í=êÉäó=çå=éÜóëáÅ~ä=áåJ
íÉê~ÅíáçåW=áå=pé~ÅÉK=eçïÉîÉêI=áÑ=ëçãÉçåÉ=Ü~ë=ÇáÖáí~ä=~ÅJ
ÅÉëëI=áí=áë=~ää=áí=í~âÉë=íç=ÅçãéêçãáëÉ=íÜÉ=ëóëíÉãI=ÉîÉå=áÑ
íÜÉó=êÉëáÇÉ=íÜçìë~åÇë=çÑ=ãáäÉë=~ï~ó=Ñêçã=íÜÉ=É~êíÜK=^í

íÜÉ=ë~ãÉ=íáãÉI=áí=áë=ÇáÑÑáÅìäí=íç=~êÖìÉ=íÜ~í=pé~ÅÉ=áë=ÇÉãJ
çÅê~íáÅ=ïÜÉå= áí= áë= ~å= ÉñÅäìëáîÉ= ÑêçåíáÉê= çåäó= Ñçê= íÜÉ
êáÅÜÉëí= áåÇáîáÇì~äëI= ÄìëáåÉëëÉë= ~åÇ=ÖçîÉêåãÉåíë= áå
íÜÉ=ïçêäÇK

qÜáë=ïáää=ìåÇçìÄíÉÇäó=ÅÜ~åÖÉI=Äìí=ïÉ=ã~ó=Ü~îÉ=íç
ï~áí= ~= ÑÉï=ÅÉåíìêáÉë=ÄÉÑçêÉ= íÜ~í=ïáää= Ü~ééÉåI= áå= íÜÉ
ãÉ~åíáãÉ=ïÉ=ïáää=ïáíåÉëë=~=ëáäÉåí=ï~ê=ÄÉíïÉÉå=ÖêÉ~í
éçïÉêë=íÜ~í=ïáää=~äëç=ãçîÉ=íÜÉ=ÇáëéìíÉ=çîÉê=Ç~í~I=íÜ~í
áë=åçï=~=Ç~áäó=çÅÅìêÉåÅÉ=ÜÉêÉ=çå=É~êíÜI=ìé=áåíç=pé~ÅÉK

andrea biraghi is Cyber Security and Digital Transformation
advisor, and former Chairman of European Organisation for
Security.

In an era in which
privileged individuals
search constantly for
the next experience to
obsess over and post
about on social media,
space truly remains the
final frontier, a luxury
that only the one
percent of the one
percent can afford.
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