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IKJ�L8MONKPOQRL8MTSKUVJ8WYX�ZDN\[8]_^`UVJ8J8UaXDbdcDL8MONfe2N\bON\J8UVJ�J8gihDWYN\Wj[kh�QRL�lmhDJ�nahDoObiWkMONqprX:bsItoOu:oiJ6L
v cGwDxDxiy_lzU{L|M?h}J|WjUaNYbiWYNrX:~H��N\WjL8UaZDN_L|X!WjXDnanaN\W�L�J8XDnVhB[KlzUabip?J8hD^`gOn�NqJtQ�X:[�h�g�NY[|U�XHp�XBQ
hBgigO[8X��HUa^)h�L8N\n�]}L�l�XThDbip�hTMihBn�Q�]:N\hB[kJflzMOU�naN�U�b?XD[|~OU�L2Uab�L|MON`Z�UVWjUabOU�L�]!XBQ�L|MONs��oObH�
� hD[6L|M?��y`n�Ua~O[kh�L8UaXDb?g�XDUab:Lq�}�fb���NYgOL8NY^r~�N\[ v c�wBxDxD�ic�L|MON�e2NYbiN\J8UaJ�J|hB^`gOnaN)[8NYL8oO[|b
WYhDgiJ8oOn�N�[|NjL|oO[8biN\pTL8X � hD[6L|MTlzU�L8M�U�L|JtWYXDnan�NqW�L|U�X:bTXDQ�J8XDnVhB[mlzUabip�J8hD^�gin�NqJY��IKn{L|MOXDoOu:M
L8MiNmW\hBgiJ8oOnaN�pOUaprbOXBL�uDNYL�W\hBgHL|oO[|N\p_UabrL8MONmUab:L|NYbipON\pr^`hDbObON\[\c�Q�[|XD^+hf^`UaJ|J6UaXDb�pHN\J8UauDb
hBb�pTb�h�Z�Uau:hBL8UaXDbTg�N\[|J8g�NqW�L|U�Z:NfL|MON�^`UaJ|J8U�X:bTlmhDJzh`WjX:^`gOn�NYL8N_J8oiWYWYN\J|JY���KX�l�L8M�h�LzL8MiN
J|hB^`gOnaN\J_M�h�ZDNs~�NYN\b�pHNYnaUaZDNY[|N\pdcGL|MON�[|NY^)hBUabOUabOu�g�XD[8L8UaXDb�XDQzL8MON}J6gih:WjNqWj[kh�QRL_UVJrJ6L8Uan�n
Q�oOnan�]rQ�oObiWjL8UaXDbihDn c�hBbip�Mih:J�h2uDN\bONY[|XDoiJ�hD^`XDoOb�L�XBQ¡^)hBbON\oOZDN\[�WYhDgihB~OUanaU{L�]_[|NY^)hDU�bOUabOu��
¢ hB[|UaXDoiJ£gO[8X:g�X�J8hDnaJ�Q�XD[£MiX�l¤L|X�oiJ8N)L|MOUaJrZDN\[8]¥Q�oObiWjL8UaXDbihDn�hDbip¦gO[|X�ZDN\b¦J8gih:WjN\WY[|hBQRL
Mih�Z:N�~�NYN\bsJ6oiuDuDNqJ�L|N\p�cBQ�XD[�UabiJ�LkhBbiWYNDc�WjXDb�L|U�b�oOUabOu2L8X_J6L8oipO]£L|MONtJ6X:nahD[�lzU�b�pro�J6UabOu�L8MiN
XDbO�§~�X:hD[|p�UabiJ6L8[|oO^`NYb�L|hBL8UaXDb_UabrhfnaU�~O[kh�L|U�X:b_g�XDUab:L�XD[|~OU�L\��¨mMOUVJ	g�hBg�NY[�lzU�nanHpHUaJ|Wjo�J8J	L8MiN
pHNqJ6UauDb¥XBQ�L|MON`Z�hB[|U�X:oiJtL|[|hB��N\WjL8XD[|]�XDgHL|U�X:biJfQ�XD[�J8XD^`NrXDQ�L|MON\J8Nrgi[8X:g�X�J6Nqp�Nj��L|NYbipHNqp
^`UaJ|J8U�X:biJY�
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³�´�µj¶�·`¸d¹§µj¶?º`»�´Y¼�½D¾H·�¿jÀ�Á�»�´Y´j»R½OÂ�Ã�µj¶�·TÄ�·BÂ�·B´j»Å´�´�ÆGÇH¼�·B¼�¿YÇ�¹§µ�È2ÇH´£É�ÇHÊdÂd¼\¶�·BË?½OÂ�³rÊ�ÌOÊG´�µ_Í�ÃGÎ�ÏHÏ�Ð
È£»Rµj¶�Ç£´j¼�»R·BÂG¼�·K½HÑ¡Ò�·B¼�µj»R¾H·2µ�½r¼�½OÉ�ÉR·B¼�µ�´�½OÉ�Ç�¿�È£»�ÂdËs´YÇHÁ!ÆGÉR·B´�¹§½H¿mÇ_Æ�·�¿Y»R½¡Ë`½H¹dÇ�ÆdÆd¿j½DÓ¡»ÅÁ�Ç�µ�·BÉRÀ`µ6È2½�ÇHÂGË�Ç
¶dÇHÉR¹�ÀH·BÇ�¿\´mÈ£¶d»�ÉR·t»ÅÂ�½H¿jÑ	»Rµ�»�ÂTµj¶�·2¾�»Å¼�»�Âd»Rµ8À�½H¹Gµj¶�·�Ô�ÊdÂ¡Õ6ÖKÇ�¿Yµj¶T×fÐfÉ�»�Ñd¿YÇ�µj»R½OÂ�Æ�½O»ÅÂiµ�ØzÙ`Â�Ô¡·�Ædµ�·BÁ�Ñ�·�¿zÍ�Ã
Î�ÏHÏ�Ú�Ã�µj¶�·rÄ�·BÂ�·B´j»Å´t´jÇHÁ!ÆGÉ�·2¿Y·�µjÊ�¿YÂ!¼�Ç�ÆG´jÊGÉR·sÛ�Ô¡Ü_Ý_Þ�¿j·�µjÊ�¿YÂd·BË�µ�½�ÖKÇ�¿jµj¶�È£»Rµj¶�»Rµj´t¼�½OÉ�É�·B¼�µj»R½OÂ�½H¹�´j½OÉ�Ç�¿
È£»�ÂGË²´YÇHÁ!ÆGÉR·B´�Ø}ß_¶�·�Ô¡Ü_ÝàÈ�ÇH´s´jÊ�ÆGÆ�½O´j·BË�µ�½�Ñ�·�¿j·B¼�½:¾H·�¿j·BË�¾¡»�Ç¦Á�»�Ë¡Õ6ÇH»�¿`¼�Ç�ÆGµjÊ�¿j·!Ñ�À²¶�·BÉÅ»�¼�½HÆdµ�·�¿BØ
á Â�¹ ½H¿YµjÊdÂdÇ�µ�·BÉRÀHÃ�µj¶�·)Æ	Ç�¿YÇH¼Y¶�Ê�µ�·B´_¹âÇH»�ÉR·BË¦µ�½¥Ë�·�ÆGÉR½:À?ÇHÂdË¦µj¶d·TÔ¡Ü_Ýã»�Á!ÆGÇH¼�µ�·BË�µj¶�·sÖKÇ�¿jµj¶�Øtß_¶d»�´�È�ÇH´
Â�½HµtÇ)¼�½OÁ!Æ	ÉR·�µ�·_ÉR½O´j´m¹§½H¿zµj¶�·_Á�»�´Y´j»R½OÂ�Ã�´j»�Âd¼�·�Á}Êd¼Y¶�½H¹	µj¶�·�´�½OÉÅÇ�¿zÈ£»�ÂdË�´jÇHÁ!Æ	ÉR·B´m¶dÇH´mÑ�·�·BÂ�¿j·B¼�½D¾H·�¿j·BË
¹§¿j½OÁäµj¶�·?ËdÇHÁ�Ç�ÌH·BËåÔ¡Ü_Ý�Ã�ÇHÂdËæµj¶�·�»�ÂG»Rµj»�ÇHÉm·B´�µj»�Á�Ç�µ�·B´TÇ�¿j·¥µj¶dÇ�µTÁ�½O´�µ�½H¹�µj¶�·¥´j¼�»R·BÂd¼�·¥½HÑ¡Òk·B¼�µj»�¾H·B´
¼�ÇHÂ?´�µj»�É�É¡Ñ�·£Á!·�µ�Øt³�ÉRµj¶�½OÊdÌO¶�µj¶�·£¼�Ç�Æ	´jÊdÉR·£ËG»�Ë�Â�½HµfÌH·�µf¼�Ç�ÆdµjÊ�¿Y·BË¥»�Â�µj¶�·£»�Â�µ�·BÂdË�·BË¥Á�ÇHÂdÂ�·�¿BÃ�¹ ¿Y½OÁçÇ
Á�»�´Y´j»R½OÂsË�·B´Y»RÌOÂTÇHÂGËTÂdÇD¾�»�ÌOÇ�µj»R½OÂ�Æ�·�¿Y´jÆ�·B¼�µj»�¾H·Kµj¶�·2Á�»�´j´j»�½OÂsÈ�ÇH´�Ç�¼�½OÁ!ÆGÉ�·�µ�·f´jÊd¼�¼�·B´Y´�ØzèdÊ�¿jµj¶�·�¿\Á!½H¿j·HÃ
µj¶�·s¿Y·BÁ�ÇH»�Âd»�ÂdÌ}Æ�½H¿jµj»�½OÂ�½H¹mµj¶�·}Ä�·BÂ�·B´Y»�´_´�ÆGÇH¼�·B¼�¿\Ç�¹ µ�»�´_´�µj»�ÉÅÉ�¹§ÊdÉÅÉRÀ�½HÆ�·�¿YÇ�µj»R½OÂdÇHÉ�ÇHÂdË�¼�½OÊdÉÅË¦Ñ�·TÊd´�·BË
µ�½�´jÊdÆdÆ�½H¿jµ�Ç�¾�Ç�¿Y»�·�µ6À¦½H¹m·�Ó�µ�·BÂdËd·BË�Á�»�´j´Y»R½OÂ?½HÆdµj»R½OÂd´�Ø
é�ê�EdFië�FOC�Edì6A

ß_¶�·`Ä`·BÂ�·B´j»�´2´�ÆGÇH¼�·B¼�¿YÇ�¹§µ�»�´KËd·�ÆG»�¼�µ�·BË�»ÅÂ�èm»RÌOÊ�¿j·}Ð�Øtß_¶�·�´�ÆGÇH¼�·B¼�¿YÇ�¹§µ�¼�½OÂd´j»�´�µj´K½H¹�ÑGÇH´j»Å¼�ÇHÉ�ÉRÀ�µ6È2½
ÆGÇ�¿jµj´BØ?ß_¶d·�¸d¿Y´�µ�ÆGÇ�¿jµ�»�´sµj¶�·�ÑGÊG´)µj¶dÇ�µT»Å´s¼�½OÁ!Æd¿Y»Å´�·BË�½H¹�µj¶�·�´j½OÉ�Ç�¿�ÆGÇHÂd·BÉ�´�Ã�ÆG¿j½HÆGÊdÉ�´Y»R½OÂ�´�À¡´�µ�·BÁ�Ã
Ç�µ�µj»RµjÊdËd·�¼�½OÂiµ�¿Y½OÉ�´�À¡´�µ�·BÁ�Ã	ÇB¾¡»R½OÂd»�¼�´r´�À�´jµ�·BÁ�Ãdµj¶�·sµ�·BÉ�·B¼�½OÁ�ÁTÊGÂd»�¼�Ç�µj»R½OÂd´r´�À¡´�µ�·BÁ�´�Ã�ÉR½DÈíÌOÇH»ÅÂ�ÇHÂ�µ�·BÂ¡Õ
ÂdÇ�·�Ûâ×�Ä`³)ÞtÇHÂGË�µj¶�·�Á!·BËd»�ÊdÁ&ÌOÇH»�Â�ÇHÂ�µ�·BÂdÂdÇ¦Ûïî²Ä)³`Þ\Ø¡ß_¶�·�¿j·rÇ�¿j·�ÇHÉÅ´�½sµ6È2½�´j¼�»R·BÂ�µj»R¸G¼£»ÅÂd´�µ�¿YÊdÁ�·BÂiµj´
ðkñjòïó	ô�õ ö�÷�ø�ùûú§üûö�ýKþHÿ��Bö�õâÿ|ó ö�õ������¡ÿkùûü ��ö�õ§ý�ü ÿ
	Rý�ú ó ü ó øqó§ò�ö����Hò����ýqö�ùûö�����������������ÿ����	õ ö��jò
��õ§ü �jò��\ôiÿkúâÿ� �ò�ý�ÿ!�"�$#&%!'�'(��%*)+����%�%
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V�WAXYV�Z\[�]A^�_a`bXFcFdfe9W9Zhgi`kjmln^�_a`b`kjm`kop^�[�V�WqZhW9]srmV�WsgiV�W9rm^�Vh[�dt^�_9Z\^HopV�c9ju]AXY`vc9d�`k]s^�VwopV�WC^�r+WCc9`v^�V
d�^�c9]9ls^�_a`xd�V�juZ\[zy.r+W9]R{;|t_a`id�}FZhop`kop[~Z\��^brudzd�}Fr+WN�(d�^�Z\XFr+j+rm�f`k]sy.rm^�_�ZQWaV�g&r+W9Zhj�d�}Fr+Wq[�Z\^�`iVh��Z\XYV�ca^
� {��i�H�=��{N��ca`z^�Vi^�_9`vWa`f`k]n^�Vxgxr+W9rugxrm�f`Hd�Zhgi}Fjm`zopV�WC^�Zhgxr+W9Z\^�rmV�WAV�Wn^�_a`z^�Vh}QVh�4^�_9`vd�}FZhop`kop[�Z\�0^fe
Zhj+j
Vh��^�_a`b^�_a[~c9d�^�`f[�dHZ\[�`bV�W�^�_a`�Z\�0^Hd�r+]a`h{t|t_9rud�}YV�d�`kd.d�V�gx`bVh}Y`f[�Z\^�rmV�W9Zhj4opV�W9d�r+]9`f[�Z\^�rmV�W9d.��Vh[�^�_a`
r+gi}2jm`kgi`kWC^�Z\^�rmV�WnVh��gxZhWa`kca�h`f[�dkeaXFca^�^�_a`kd�`�Z\[�`zy=`kjuj�c9W9]a`f[~d�^�VCVN]LXClL^�_a`vVh}Y`f[�Z\^�r+V�W9d�^�`kZhgQ{

|t_9`Ad�`kopV�W9]�}2Z\[�^iVh��^�_a`Ad�}FZhop`kop[�Z\�0^wrud�^�_a`q�NZhgi}2jm`Q�t`f^�ca[�W���Z\}Fd�c9j+`LyH_9r+o�_�opV�WC^�Zhr+W9d&^�_a`
opV�j+jm`kop^�Vh[~db�0Vh[b^�_a`Ld�V�j+Z\[vyHr+W9]Kd�Zhgx}Fjm`kdv|t_9`L�N�t��r+dbd�_aV�yHW�r+WKr+^�dvVh}Y`kW�opV�Wa�F��ca[�Z\^�rmV�W�r+WK��rm�\�
ca[�` � { |._a`��N�t�¡r+d�^�_a`z}YVh[�^�r+V�WwVh��^�_a`vd�}FZhop`kop[�Z\�0^t^�_9Z\^t[�`p��`kWC^�`f[�`k]s^�_a`v¢ Z\[�^�_�£¤dtZ\^�giV�d�}F_9`f[�`zV�W
�$`f}9^�`kg�XY`f[H¥$e2¦\§h§\¨a{
© 143�> <FOk5ª<FE.G�I45 © S9>�5$3

« j+^�_aV�ca��_x^�_9`�d�Zhgx}Fjm`t[�`f^�c9[�WwofZ\}2d�c9jm`._FZhd�d�`f}FZ\[�Z\^�`k]w��[�V�g¬^�_a`�XFc9dfeC^�_a`�[�`kgxZhr+W9ruWa�z}YVh[�^�rmV�W
r+d�d�^�ruj+jN�0cFj+jmlv��c9W9op^�rmV�WFZhj{4®HVh^�`.^�_9Z\^ ��Vh[�^�_9`�[�`kd�^�Vh�¯^�_9r+d�}FZ\}Y`f[�^�_a`.^�`f[�gxd=°�`kW9`kd�r+d�ZhW9]&d�}FZhop`kop[�Z\�0^
y.r+juj2[�`f��`f[t^�Vw^�_a`zXFc9dtV�W9jmlh{ �9c9[�^�_a`f[�giVh[�`heF]9ca`z^�Vx^�_9`b]a`kop[�`kZhd�`;r+WQgxZhd�dt��[�V�g±^�_a`;�N�t��[�`kj+`kZhd�`he
^�_a`i[�`kg&Zhr+W9r+Wa�nd�}FZhop`kop[~Z\��^vX2c9dzZhop^�c9Zhj+jmlq_9ZhdvgiVh[�`xgxZhWa`kca�h`f[bofZ\}2Z\XFr+j+rm^�l7²�³µ´"§h§sgw¶"d!·H^�_9ZhW�rm^
]9r+]@Z\^w^�_a`qXY`f��r+W9W9ruWa�ªVh�z^�_a`qg&r+d�d�rmV�W�{¡®HVh^�`q^�_9Z\^w^�_Fr+d&r+d&}9[�VhXFZ\X2jml¸^�_a`s�9[~d�^x^�r+gi`�^�_9r+dw_9Zhd
VNofofca[�[�`k]¸�0Vh[xZhW¹l7gxr+d�d�rmV�WR{Kº�Z\[�r+V�c9d�}9[�Vh}YV�d�Zhj+d�_9Z��h`QXY`f`kW�d�caXFgxr+^�^�`k]��0Vh[i`p»N^�`kW9]a`k]�gxr+d�d�rmV�W9d
�0Vh[�^�_9`i°�`kW9`kd�r+d�d�}FZhop`kop[�Z\�0^f{v|t_a`;�\Z\[�rmV�c9dH^�[�Z�¼�`kop^�Vh[�l�Vh}F^�rmV�W9dH^�_9Z\^�y=`f[�`;`p»aZhgxr+Wa`k]q^�VQd�ca}9}YVh[�^
}YVh^�`kW¹^�ruZhjR`p»$^�`kWF]a`k]Agxr+d�d�rmV�W9d�Z\[�`b]9`f^�Zhr+jm`k]Ar+Wn^�_Fr+d�}FZ\}Y`f[k{
½¿¾ :bÀKÁiÂqÁxÃ.ÁnJwÄ

|t_a`�°�`kW9`kd�r+d=^�[�Z�¼�`kop^�Vh[�lxy�Zhd�]a`kd�r+��Wa`k]&c9d�r+Wa�v��l$WFZhgxr+ofZhjR�$l$d�^�`kgxd |t_9`fVh[�lFÅ�Æ~Ç.opV�ca}Fjm`k]&y.rm^�_
Zz^�y=V\�(jm`f�h`kjY]9rmÈ¯`f[�`kWC^�r+ZhjaopVh[�[�`kop^�rmV�W9d=}9[�VNop`kd�df{ÊÉt|t_9rud�opV�gbXFruW9Z\^�rmV�WiVh�R^�`ko~_9W9r+Ë$ca`kd�Zhj+j+V�y.d=Zhj+jaVh�Y^�_a`
�\Z\[�rmV�c9d=^�Vh}a�(jm`f�h`kj¯gxr+d�d�rmV�W&opV�W9d�^�[�Zhr+WC^�d ^�V�XY`.d�Z\^�r+d��9`k]R{ Ì�^�_a`f[�[�`f�0`f[�`kW9op`kd�}9[�V��$r+]9`H]a`f^�Zhr+jud�V�WL^�_a`
}9[�VNop`k]9ca[�`kd�`kgi}FjmV�lh`k]A^�V&]a`f^�`f[~gxr+Wa`zd�c9r+^�Z\XFjm`�^�[�Z�¼�`kop^�Vh[�lAd�V�j+ca^�r+V�W9df{¤Í!Î Ï

|4V�X¯`f��ruWv`p»aZhgxr+W9r+W9�.}YVh^�`kW¹^�ruZhj¹`p»N^�`kW9]a`k]�gxr+d�d�rmV�WvVh[�XFrm^�dfehZ�_9rm��_9j+lHÐ9`p»armXFj+`=]a`kd�r+��Wb^�V$V�jNofZhj+jm`k]
Ñ |
V$V�j�r+dLc9d�`k]R{ Ñ |
V$V�j�y�Zhdn]a`f�h`kjmVh}Y`k]¡Z\^AÒ�� Ñ ZhWF]Ó�=ca[�]9ca`qÔHWFrm�h`f[�d�rm^�l�d�}Y`kofrm�FofZhj+j+l7�0Vh[n^�_a`
°�`kWa`kd�r+d�gxr+d�d�rmV�WwZhWF]Qr+W9opVh[�}YVh[�Z\^�`kd���lNW9Zhgxr+ofZhj
�$lNd�^�`kgxd�|._a`fVh[�lwZhWF]n^�_a`z^(y�Vxjm`f�h`kj�]9rmÈ¯`f[�`kWC^�r+Zhj
opVh[�[�`kop^�Vh[�^�VAZhj+jmV�yÕX9[�V�Zh]ª`p»aZhgxr+W9Z\^�r+V�W9d�Vh�=^�_9`x]a`kd�rm��Wªd�}FZhop`wr+WªZn[�`kj+Z\^�rm�h`kjmlqd�_aVh[�^vZhgxV�c9W¹^zVh�
^�r+gi`h{�|._a`�g&r+d�d�rmV�Ww]a`kd�rm��W9`f[�d�c9d�`k] Ñ |
V$V�jYr+Ww]9`kd�rm��W9r+W9��ZhW9]L[�`p�(]a`kd�rm��W9r+Wa��^�_a`zWaV�gxr+WFZhj2gxrud�d�rmV�WRe
ZhW9]Lrm^ _9Zhd=}9[�V��h`kWL^�VbXY`HZb�h`f[�lx`pÈY`kop^�rm�h`z]a`kd�rm��W&^�VCV�j{ �$`f`�}9[�`f�NrmV�c9d�}FZ\}Y`f[�d�V�WQ°�`kWa`kd�rud=gxrud�d�rmV�W
]a`kd�r+��Wn��Vh[t`p»N^�`kW9d�r+�h`b]a`f^�Zhr+j+dtV�WQ^�_a`bgi`f^�_9V$]aV�j+Vh�hlh{¤Í!Î Ï
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Exodus Extended Mission Trajectory -- DRO

∆V7 = 182.654 m/s
on 21 SEP 2005
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∆V1 = 57.723 m/s on 18 SEP 2004
∆V2 = 51.606 m/s on 13 OCT 2004
∆V3 = 59.347 m/s on 16 NOV 2004
∆V4 = 0.250 m/s on 28 NOV 2004
∆V5 = 2.911 m/s on 11 DEC 2004
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Exodus Extended Mission Trajectory -- Earth Phasing Loops
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