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Hvorfor er der to slags atomure ombord på satelliterne?
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'"G.,$4%%".,"&,*P.3",&,8$"..+$$"%#",&8',$8#3&$+.&;(3$8/"%"#D&&

a8#"'"G.&*8#&(/,K&'(%"*(;;"0&(/&3"##"&J8%&.+/"."3",&"#&+#3'.P3".,"&FK&F(,+$+(#"#D&aK3"&2%'"G."#&

(/&98#"'"G."#&*8#&'(%"*(;;"&+&3"#&#8<+/8$+(#,9",*"3&3"%&,"#3",&$+.&;(3$8/"%"#D&&
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,$%K.+#/"%& ,+/#8."$&<"3&8$& '(%,+#*"&3"$$"D& O& -%(F(,'R%"#&<+.& ,+/#8."$& .+/"."3",&9.+<"& '(%,+#*"$0&;"#&
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<+.&3(/&"'$"%&3+,,"&,$83+/&J8<"&"#&2,+**"%J"3&FK&W+%*8&@&W;D&

:2.$+F8$J&"%&'"G.0&3"%&,*P.3",&%"'."*,+(#"%&8'&,+/#8."$&'%8&(9G"*$"%&#R%&;(3$8/"%"#D&=(;&3"$&,",&FK&

'+/2%& E& 'K%&;(3$8/"%"#& +**"& *2#& 3"#& 3+%"*$"& 8',$8#3& $+.& ,8$"..+$$"#0&;"#& +& %"'."*$"%"3"& ,+/#8."%D&

5"$$"& <+.& %",2.$"%"& +& "#& 2,+**"%J"3& 8'& ;K.+#/"#& FK& >QE& ;"$"%D& 5"$$"& *8#& 2#3/K,& <"3& 8$& J(.3"&

8',$8#3&'%8&9P/#+#/"%&(/&8#3"$0&J<+,&3"$&"%&;2.+/$D&&

1+/2%&ED&1+/2%"#&+..2,$%"%"%&:2.$+F8$J&Z=$"#,"#/0&E?>?[&

U(%%".8$+(#&"%&,8$"..+$$"%#",&F(,+$+(#&FK&J+;."#& +& '(%J(.3&$+.&;(3$8/"%"#D&V<+,&,8$"..+$$"%#"&"%&$R$&

,8;."$&<+.&F(,+$+(#"#&<R%"&3K%.+/"%"&"#3&J<+,&3"&<8%&.R#/"%"&'%8&J+#8#3"#D&

9""#$2(5-B&"/&)CA$.+@+-.6.#0&

1(%& 9",*%+<".,"#& 8'& "$& F2#*$,& F.8W"%+#/& FK& G(%3(<"%'.83"#0& *8#& ;8#& 9"#P$$"& "#$"#& /"(/%8'+,*"&

*((%3+#8$"%&".."%&*8%$",+,*"&*((%3+#8$"%D&O&3"$&/"(/%8'+,*"&*((%3+#8$,P,$";&;K.",&.R#/3"#&+&@X?bQ

,P,$";"$0& J<(%& 3"#& /K%& '%8& ?b& $+.& >H?b& /%83"%& <",$& '(%& L%""#c+WJ0& ".."%& '%8& ?b& $+.& >H?b& 4,$& '(%&

L%""#c+WJD&NR#/3"#&*8#&8#/+<",&+&$+3,;K.0&,K."3",&8$&>&$+;"&d&>Ab0&>&$+3,;+#2$&d&>A&92";+#2$$"%&

(/&>&$+3,,"*2#3&d&>A&92","*2#3"%D&a%"33"#&3".",&.+/"."3",&,K38#&(F0&;"3&?b&$+.&B?b&_(%3&(/&?b&$+.&
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Det er de frie elektroner der påviker GPS-signalet. Elektroerne slås løs fra atomerne af uv-lys.
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6&)*,%..%')6&$+)89:.%')8)6?%,)%33-;$6-.%')6&$+)5/3.%()%33-;$6-.%89:.%')8&Z78W(9+0&>BBM[D&&

O&3"$&*8%$",+,*"&,P,$";&8#<"#3"%&;8#&e0&f&(/&g&*((%3+#8$(%D&&

gQ8*,"#&"%&,8;;"#'8.3"#3"&;"3&7(%3"#,&%($8$+(#,8*,"0&eQ8,*"#&"%&,*R%+#/"#&;"..";&L%""#c+WJ&

;"%+3+8#"#&(/&\*<8$(%D&fQ8*,"#&,$K%&<+#*".%"$&FK&g&(/&e&8*,"#&(/&F"/"%&;(3&4,$D&5"$$"&"%&$"/#"$&+&

'+/2%&@D&

&1+/2%&@D&&&&&&& 1+/2%&TD&

1+/2%&@D&1+/2%"#&<+,"%&3"$&*8%$",+,*"&*((%3+#8$,P,$";Z=$"#,"#/0&E?>?[&&

1+/2%&TD&a+.."3"&8'&L"(+3"#&Z=$"#,"#/0&E?>?[&

1(%& 8$& *2##"& '(%,$K& 9"%"/#+#/"#& 8'& J4G3"#& '(%& "$& F2#*$&;K&;8#& *"#3"& $+.& 3"& '(%,*"..+/"&;K3"%&

G(%3"#,& '(%;& *8#& 9",*%+<",& ,(;D& V<+,& ;8#& ,"%& G(%3"#& ,(;& <R%"#3"& '2.3,$R#3+/& %2#30& ;"3&

W"#$%2;&+&;+3$"#&(/&"#&%83+2,&FK&X@M>&*;0&<+.&;8#&'K&(F$+.&>A&*;&'"G.& +&J4G3"#D&5"$$"&,*P.3",&8$&

G(%3"#&+**"&"%&J".$&%2#30&;"#&'.83$%P*$&"#&,;2."&+&_(%3Q&(/&=P3F(."#0&*8.3"$&"#&(;3%"G#+#/,"..+F,"D&

=".<&3"##"&;K3"&8$&9"%"/#"&"..+F,(+3"J4G3"#&FK&"%&+**"&J".$&F%RW+,0&38&3"%&J"%&*8#&<R%"&"#&'"G.&+&

J4G3"#&FK&(F&$+.&>??&;"$"%D&&

1(%& "#& J".$& F%RW+,&;K.+#/&;K&;8#& 9"#P$$"& ,+/& 8'& "#& 8#3"#& (F,$+..+#/0& #";.+/& /"(+3"#D&N%6-.%')

*%$(+,)/0)%')6?%,03/.%4)8?6,)(G'&.%5,/0(%'$)$(9,,%3$%)%,)56'$(/'()"/'$%();6$-(-6')Z=$"#,"#/0&E?>?[D&

V4G3"#&"%&3"'+#"%"$&23&'%8&3"#&;+33".<8#3,$8#3&;8#&<+.."&'K0&J<+,&;8#&3R**"3"&J"."&G(%3"#&;"3&
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<8#3& (/& ,$(FF"3"& J8<,$%4;;"D& `8%+8$+(#"%& +& J4G3"#& ,*P.3",& F%+;R%$& 8$& 2#3"%/%2#3"#,&

;8,,"'P.3"&"%&'(%,*"..+/D&5"%&*8#&+&'+/2%&T&,",&"$&9+.."3"&8'&L"(+3"#D&&

4.-&/."$8-2+3.&#.,.#.(D.+@+-.6&

5"$&/"(3R$+,*"&%"'"%"#W",P,$";&"%&3"$&,P,$";&;8#&9%2/"%&+&LS=&;(3$8/"%"&'(%&8$&*2##"&9"%"/#"&

"#,&38$8D&5"$&9",$K%&8'&$%"&".";"#$"%0&"$&58$2;0&"#&*(%$F%(G"*$+(#&(/&"$&J4G3",P,$";D&&

5"%&'+#3",&;8#/"&,.8/,&38$2;0&(/&38$2;&'(%&"$&9",$";$&(;%K3"&/+<"%&'"G.&+&;K.+#/"%#"0&J<+,&;8#&

9"#P$$"%& 3"$& "$& 8#3"$& ,$"3D& 5"%& '+#3",& 3(/& /.(98."& 38$2;0& ,(;& '(%& "*,";F".& h(%.3& L"(3"$+W&

=P,$";& >BHT& ZhL=HT[D& 5"$$"& "%& "$& @Q3+;"#,+(#8.$& 38$2;0& 3"%& 9."<& $+.& 2#3"%& (F9P/#+#/"#& 8'&

#8<+/8$+(#,,P,$";"$&LS=D&&

=(;& *(%$F%(G"*$+(#& '+#3",& 6#+<"%,8.& -%8#,<"%,"& :"%W8$(%& Z6-:[D& S%(G"*$+(#"#& "%& "#&
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