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7 jkw�x*b$a©����� � '��¤p*fgn$aC� qm{Tl/qDx*y*otamh�lCuC��jtn$jtamf
n>`*aªumxLh�jkqªb uJs*w�a;��umsLh?uªwDb u(��jkn uJn>jkqDsXuJo�yLaCb$n>x*b$�XuJn$jtqDs.j�f©uJ�*ota¬n>qªy*x*�£yQaCszaCb$w�p{�b>qD� q�s*a¦�£q�h�a¢jksªn>`*a¦qDn>`*aCbC���e`za¦y*b$jtsLl�jkyzoka�qJ{iqDyLaCb uJn>jkqDs¨j�f�n$`�xLf�n$q�n$x*s*a¦n>`*al�q�x*y*otjks*w¨umn©u~�£jks*jt� xz��� n>`*a�okjtwD`�n¦fvq�x*b�l/a£qDs.n$`*a�� �£q�h�a;��umsLh d�uJjkn>jks*wªn>`*afgjkwDsXuJo«q�s6n$`*a¨�r{�b$a��;x*aCsLl/p6[¥q�b£��j�l�a��3�;aCb�f>u ^ ����s*q�n$`*aCb�d�uCpQqJ{¢x*sLh�acb�fvn uJsLh�jks*wd�`Lumn�`XuJy*yLaCsLf�jks§l�q�x*y*otamh�lCuC��jtn$jka(f j�fen$q�l�qDsXfvj�h�aCb�n$`*a��Lamumn�s*qDn>a��LaCngdiaCaCs�n$`*a(fva
�.uJsLh ���£q�h�amf/� �e`zaeb$a(fvx*otn j�f n>`LuJnZn$`*a�fvn>qDb$a(h�aCs*acb$wDp�j�f yLaCb>jkq�h�j�lCuJotokp«aC�zl�`LuJs*w�amh�LaCngdeacaCsrn$`za£ngdeqªlcu(��jkn>jkamf/�ZuJn©u {�b>a��;x*aCsLl�pªd�`zj�l�`rj�f�n$`*a£w¤uJy.Y! ��Y $
[3�e`*jks��n>qrl�q�x*y*otamh yLaCsLh�xzokx*��f�^��¨_ a {�acaCoen>`LuJn©j�{�n>`*a:,�_ {�b$a � x*acsLl�p¨j�f�aC�zuDl�n>okpªn>`*j�f�Lamumnes*q�n$a;��n$`*a�okjtwD`�n�d�jkoto,u�lCl�x*�©x*o�uJn$aiyLq;fvjtn$jt�;a�y*`XuDfva fv`*j"{�n�fTh�x*b>jks*w¢n$`*aB2Lb�fgnT`LuJo"{,�_ yLaCb$jtq�h,�en$`zaCs?d�jtoko��La~n>b�uJsXf {�aCb>b$amhQn$qrn>`*a§fvaml�q�sLh6lCuC��jkngprumn n>`*a~��qD�£aCs�nd�`*acs~n$`za�yz`LuDfga��Laml/qD�£amfTs*aCw¤uJn$jt�;a�jks�n$`*aC2Lb fvnc�LuJsLh£yLq;fgjkn$jt�;a�jks�n$`*a¢fgaml�qDsXh,�Lfvqn>`LuJnc� b$q�x*wD`zokp¨fvyLamu���jts*w*�Zjkn¢fvacamf�uJokd�uCp*f�u£okq�s*wªumb$�ª��[�qDb�u¬fg`*qDb>n�q�s*aD^�uJsLh¨dealCumsraC��yLaml�n�n$`*a�y*`LuDfga£�£q�h�xzo�uJn>jkq�s n>q~jksXl�b$amu�fva©jksLh�a 2Ls*jtn$aCotp;� �9n�`LuDf��LaCaCs 2Lb fvny*b>qDyLq;fgamh6��p���`\� 6eaCb>sLuJb hQuJsLh ������j�lCu�f$fgq�� 1���n$qrxLfga~n>`*j�f�a! Naml/n jts `zjkwD`�"fgx*yLaCb�l�q�sLh�xLl/n$jkszw �£j�l�b$qmd�u(�;a�lcu(��jkn>jkamf/�

� n�j�f�diqDb$n>`rfgn$xLh�p�jts*w�n$`*a¦a! Naml/n«qDs u�fvjk��y*okj?2Lamh£�£q�h�aCoZjks��;qDot��jts*w©qDs*otp~ngdeql�q�x*y*otamhrqDy*n>j�lCumo�lCuC��jtn$jka(f [3fvaCa 7 jkwz�k�D�#� � ^��Q�e`*a�ngdeq¨lCuC��jkn>jkamf¦[¥qm{«otaCs*w�n$`E�T^¢uJb$a{3u�l�jks*w�amu�l�`§qDn>`*aCbC���e`*a¦okjtwD`�n�lCuJsª�La©n$b uJsLfg�£jkn>n$amh�n$`*b>qDx*w�` n>`*a©l�aCs�n$b uJoZb$aCw�jkqDsqm{«otaCs*wDn>`%$g� � sª{3uDl/nC��n$`zj�f«b$aCw�jkq�srj�f�jkn�fgaCo�{�u~lCuC��jkngpªumsLhrdea�lCuJotoTjkn�n>`*a�l�aCs�n$b�umolCuC��jkngp;�r_6jtn$`*q�x*n©l�`XuJs*w�jks*w¨n$`*a�ngdeq 7��BA�f/��jtn¦j�f�yLq;f>fvjt�*oka§n$q¨n$x*s*a�n>`*a§l�aCs�n$b�umolCuC��jkngp£��p§l�`Lums*wDjts*w£n>`*a©h�j�fgn�umsLl�a&$g��_6`zaCs~n>`*a©l�aCs�n$b uJoZlCuC��jkngp£j�f�uJn«b>amfvq�sLuJsLl/a;�jtn�f n>b�uJsz�£jkn>n�uJsXl�aej�f�u���um��jt� x*���mumsLh�n$`za�l�qDx*yzokjkszw«j�f�fgn$b>qDs*wz��_6`*aCs¦n$`za�l�aCs�n$b�umolCuC��jkngp¦j�fiuJn�ums�n>jkb$a(fvqDsXuJsLl�a¤� jtn�fTn$b�umsLfv��jkn$n uJsLl/a�j�feu��£jts*jk�¦x*�§��uJsLh n>`*a�l�q�x*y*otjks*wj�fedeamu��,��_¨a�uDf>fvx*��a�jts£n$`za {�q�okotqJd�jts*w¦fgjk�£yzoka��£q�h�aCoLs*q©okq¤f$fva(f��Lu�b$a%�Laml�n>jk��jkngp�qm{��{�qDben>`*a�nvdiq�aCsLh �£jtb$b>qDb�f/�;uJsXh qJ{0��{�q�ben>`*a�ngdiq�jts*s*aCbT�£jtb$b>qDb�f/� �LaCnexLfil�qDsXfvj�h�aCbn>`*a«b$a(fvqDsXuJsLl�a l�qDsLh�jkn$jtqDs¦{�qDb�u�d�uC�;a�n$q¢b$aC��umjks©fgn$qDb>amh jts£n$`*a�fvpzfvn>aC�ª� �3{ dea�lCuJoto#1n>`*a�b$a��La(l�n�umsLl�amfTqJ{Tn>`*a©[¥j�h�aCs�n>j�lCumo¥^ lCuC��jkn$jtamf��;dia�`Xu(�;a�{�qDb�u�b$qDxzsLh¬n>b$jky�jts¬n>`*al�acs�n>b�uJoZlcu(��jkngp ' [(' # a �"!*) ^ ¡ � �
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qm{Zokjts*a�fvy*otjkn>n$jkszw��e`zj�f���uJ��jk�¦xz�
j�f�`Lumo�{Zn$`za 7��231[¥n$`za�jks�n$aCb>�Dumo�LaCngdeacaCs�n>`*aengdeq�d�`*jtn$aifvyLqDn f�qDs¦n$`za 2Lw�x*b$aD^ � �9s�q�b�h�acb n>q�fvn>xLh�p�n$`*ai�£jkszjk�¦x*�6qm{l�q�x*y*otjks*wz�LuJsLh�n$`*a�{�b>a��;x*aCsLl�p©w;umy~�LaCngdeacaCs£n$`za �1umsLh~�£�£q�h�a(feuJn�n$`zj�fen$xzs*jks*wz�dia£n$x*b>srn$qªq�x*b¦fgjk�£yzokj;2Xamh~�£q�h�aCo3�\d�`*j�l�` d�jtokoT�La�qJ{�fvq��£a©xLfva�ums�p�d�uCp¨jksrn>`*afga�� xzaCo9� 7Xq�be�Cacb$q�otq;f>fvamf/��n$`za«yLuJb uJ�£acn$aCb��¬j�f��Cacb$q*�zuJsLh©dea«`LuC�;a�{�qDbin$`*a«yz`LuDfgamfC'�
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phase orbitale =Ωt

Z
centre de masse
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phase orbitale =Ωt

R
centre de masse
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