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.z�Lz}mMVUz}§�� #Uzf�U{4� 8z�Uz°Wz� º�}|g�� ºzj{lzQz}� W�g�l{.z}ºz� j{U�z¯Q�3znz}� l�9�º��� #�Sz�
jz�V�.{vUzw±� »Èz²Uz� !3z°ºz�{Wz¯� U�|Èz3znz� l�3zw3�� l�3zv}� .�~H} � 8z�Uz°Wz� a3��� l�9�Wz�
»ºzez3znzWz}©� .zg�� l{.z}ºz� !ºz.{Èz� `�{ezQz.��� QzWz©U�� "Uz� 8z�Uz°cz�{Wz� c�~|CW�3zo�Uz�
U�~e�cz}wU����

`�{ezQzUz�8z�Uz°cz�{WzUz�Yzf.zvªW�3��ºz}~v�Y�°|ezN��U�~e�RUz}§�U�z}°»|cz}�%Yz3z°lz�%L{ºzN{�
º{lzWz� Z�(jy�(gy�»�cz}� cz}ÈzkµX�U{4�� Z�(jy�(gy�»� º{lzWzºz�� 2� HWz}©3znz�z} � `�{ezUz�
%Yz3z°lzºzWz}©� .�nz� .zp�3z~�� 1HWz}©� `�{ezUz� %Yz3z°lzºzWz}©� `�z~k¦ez� ºz3{�ºzN�� .zp�3z~�
Qz~ezav±Uz}�� /°�Èz�2002ez� jzY� �aeyWzw±� +�Uz}� HWz}©� `�{ezUz� lzº{ºz�{Wz�%Yz3z°lz� .zvªW{

1Wz}©�Z�(jy�(gy�»�º{lzWzUz�ºz}~v.z�`�z~k¦ez�ºz3{�ºzN�� .zp�3�� Qz~fk�!Uzez�j{ºz}Sz¯�ºzWz}©�
Yz°UzÉ�jzg{d}Qz}�� .zvªW{
1� %Yz3z°lzUzw±� !nzºzMjzg{Uz� Uz°ºz� #�U�zWz� e{.�I X�Uz� !UzWz}©�
`�z~k¦ez� .zp�3�� ezº{Xjzg{d}Qz}�� #U�|� Qz�Qz°ºzWz}©� anzk� Z�(jy�(gy�»� º{lzWzUz� ºz}~v.z�
8z�Uz°cz�{Wz� %Yz3z°lzºzWz}©� ºz3{�ºzN�� .zp�c�~�Uz.��� Qz~f� !w±�Uz� !UzWz}©� 8z�Uz°Wz� .zp�3��
ezº{Xjzalz}Uz}�� `�{ezR|cz}� `{l{¯.{Èz� jz�È�~|U�zW{� jz�j�¦cz}}�$3{3zg��$� Qz�Qz°3znz� º�}|g��
Yz°`�z}Qz²� YzL�VU��� m|3{4� 8z�Uz°cz�{Wz� c�~|CW�cz}w±cz}� %Yz3z°lz� l{3z}� %Yz3z°lz��
Yz°p�|Yz.z3znz�Qz�Qz°B{�Wz�"3zg�|�!ºz3zQzº{4U����#Wz}©�%oVUz}§�%Yz3z°lzUzw±�!nzºzMjz`�|.{Uz�
º��B{�X.z� Yzf.zvªW�� ºz}Qz}¥� ».{jz�� #Uzv±U�� 8z�Uz°cz�{WzUz� YzSz»W{¯jz�� l{3z}� Xcz}�Qz°O�
Qz�Qz°B{�WzUz� !b�ºz�V�¨cz}Wz}©� ºz�{Lz`�|.{3z}Qz¥U��� `�{ezR|cz}� Qz�Qz°B{�WzUz� � j{ºz}Sz¯�ºzWz}©�
!Wz}vqk�� c�~|CW�d}�Uz� U�~e�cz}}ºz� g{`�{�ÈzºzWz}©� 3zºz}WzUzw±H} .�~�Lz}�� º��B{�X.z�
Yz°c�~|3z3zo�Uz�k3z}ºz�!Y{ezº{Uz�ºz�{mR�l{3z}�!Uzf�U{3z}ºz�Yz°c�~|CW�3znzWz}©�ºz}Wz3z�Lz}�
8z�Uz°cz�{WzUz� Yzf.zvªW�cz}Wz}©� ºz�{Lzg{4U��� Yz°Szºz}�8z�Uz°cz�{WzUz�c�~|CW�cz}w±�%Yz3z°lzºz��
8z�Uz°X�Uz� 100�/�»}|�� Uz~ezUz� .zp�3�� j�|f� 8z�Uz°WzWz}©� jz}Qz}¥Qz¥� 8z�Uz°Wz� 3�~|8zez� ºz}Qz}¥�
!3�~|8zez�ºz}}13znz�:{cz�{9Qz°3znzWz}©�Q�3�cz}}ºz�Uz}��8z�Uz°cz�{WzUz�ºz}}1¯�%U�§|Èz3zn��Uze���

• .�nz� ºz3{�ºzN�� .zp�d}�Uz� 8z�Uz°Wz� .zp�3�� ezº{Xjz}ºz� Qz�Qz°B{�WzUzw±� Y{°»|O¯Q�cz}Wz}©�
YzL�cz}}ºz�Uz}��!�Q�c�}|m|3��».zkQz3�~okUz� Qz�Qz°B{�WzºzWz}©�anzk�j�ezºz}�LzvUz�#Qzez�
3z°lz3znz�.zp�3zo3��%Yz3z°lz3znzWz}©�.zojz}ºz�j{ºz}Sz¯��YzL�cz}}ºz�Uz}��

• %Yz3z°lz3znz�UzpzQ�cz}Wz}©�l�9�jz}ºz�Uz.{�4�v5z}Qzºz}�Qz�Qz°B{�WzºzWz}©�».{jz3�~ojz}ºzUz}��

• 3z�l{W�²|�z.z�Uz~ez�jz�º�|V�Qz�Qz°B{�WzUzw±�Y{°»|O¯Q�cz}Wz}©�YzL�cz}}ºz�Uz}��



• 8z�Uz°Wz�º�}|g�®��cz}�!R�jz~pz�®�:{cz�{9Qz°O��!Uzez�e{j{cz}X.z�l{3z}�1XC�Uz°ºz¯3znz�
Wzp�cz}Wz}©�Qzcz�{fjz}ºz�Uz}�ºz}Qz}¥�!ºz�3znz�ºz}~v.z�8z�Uz°Wz�%QzªR¥cz}�a3���!U�z¯cz}Wz�

• 8z�Uz°Wz�º�}|g�®��cz}�5zW{.z�Rcz}�Wzp�cz}�Qzcz�{f.��

• %Yz3z°lz3zo�Uz� U�~e�cz}}ºz� 3zlzWz� `{l{¯.{Èz� 3z°l{W�²|�zN�cz}� ºz�{mRcz}� »È�±|�zN���
jz�3z°lz�l{3z}�»QzezN�cz}�Qz�Qz°B{�WzUzw±�Y{°»|O¯Q��YzL�cz}}ºz�Uz}���

8z�Uz°cz�{Wz�%Yz3z°lzUz�º��B{�X.z�%Yz.zezO3znz}�

8z�Uz°cz�{WzUz� ºz}}1¯�%U�§|Èz� 8z�Uz°Wz� º�}|g�®��cz}Wz}©� � j{Uz¯»Uz§�z} � X1ezº{4�9R°jz}ºz�Uz}��
8z�Uz°Wz� Uz°ºz¯Uz� e{j{cz}X.z� l{3z}� 1XB{�Èz3znz� »È�±|�zN�� ºz�{Lz}ºz�Uz}�� � #Uz.{�4� !W�|.z�
»Wz~QzWz�%Yz.zezO3znzWz}©�!nzºzMjzg{3z}Qz¥U���!ºz�3znzw±�ºz}}1¯º{Uzºz�3zn��Uze���

• `�z~jz²ez~Yz� 9R°jz}ºz� :{cz�{3{°lz.z� �Terrain Mapping Camera),� 5� »}|�� jz~pz�®�
»`��|UzWz� j{ºz}Sz¯��� .zYz��ª
�bnz}Yz��9Qz°O�� �9Qz°YzI cz}�!3zv�����/�»}|�� �ºzO��
jz�º�|UzW��j{ºz}Sz¯������
�����W{¯�»}|��

• !Rez�DQz� �ºzP�|cz}�:{cz�{3{°lz.z� �Hyper Spectral Imager) �400-900� W{¯W�~|�
»}|Hey�.z�YzWz�YzI cz}w±�9R°jz}ºz�S{Uz}§�

• g�|jzey� e�|�D�3y� %Yz.zezO (Laser Ranging Instrument)� `�z~jz²ez~YzUz������
)foQz3znzWz}©�.z�Lz}mMcz}}ºz�j{ºz}Sz¯�ºz�nz·Uz}§��)foQz3znz�jz~pz�®�»`��|UzWz�10�»}|��

• !vªÈz/¥cz}� �1-10� .�»	� jzºz�{�QzfQz� pz/ezO3znz� ºzP�|cz}Q�ºz�{Yz.z� �Low Energy X-

Ray Spectrometer)� 8z�Uz°Wz� W�vV�Uz� jz~jz}ºz� Yz°RV|Yz¥É|v� (Flourescent)�
pz/ezO3znzWz}©�.z�Lz}mMcz}}ºz�QzlzUz}§�

• %Wz©Qz�Èz/¥cz}��1-10�kV	�pz/ezO3znz�9R°.z��High Energy X-Ray Mapper) 10-200�
kV� !Xv� jz~jz}ºz� Yz°U�|Èz3znzWz}©� 20� /»}|� jz~pz�®� »`��|UzWz� j{ºz}Sz¯�V�Uz��
.z�Lz}mMcz}}ºz�S{Uz}§���#�Sz�+�Uz}���º��B{�X.z�%Yz.zezOºzWz}©�$ºze�3z~�cz�{ez~�
!nzºzMkv±��

8z�Uz°Wz� U�z}°ºzYz°U�|ÈzºzWz}©� X1ezº{4� Wzqjz}ºz�Uz}� $� (v±� º��B{�X.z� %Yz.zezO3znz�
%U�§|Èzº{4U����

l{3�c�}|��`�{ezR|cz}�`{l{¯.{Èz�jz�È�~|U�zW{�jz�j�¦��#j�~°|	��8z�Uz°cz�{Wz
��c�~|CW�cz}w±�
Y{g�~�nz·v}� !�Qzez� e{i¿|cz}� º��B{�X.z� jzºz}}U{cz}ºzWz}©� "l{²XkU��� � #Uzf�U{4��
!�Q{e{i¿|cz}�º��B{�X.z� jzºz}}U{cz}w±�Yzezjzªez� jzlz.{ez�ºzU�z�W�3�� jzl{cz}º{3z}ºz�Uz}����$�
.ze�cz}Wz}©�ºz}X©k�!º�}|f.{�jz�cz}}.z¥�jz�j{¦WzUz�W{j{�jz�j�¦��:{cz�{9Qz°3znzWz}©��j�e�mMcz}}ºz�
jz~p{�®.{ezUz� ezL{ey� %Yz.zezO�� l{3z~� � �8{�V°|cz}� 1XB{�Èz� Wzpz.z�� (�a� º��B{�X.z�
%Yz.zezO3znzWz}©��8z�Uz°cz�{Wz
���%Yz3z°lzUzw±�!nzºzMjzv}�+Zª.�~�MU����

Cºz}�Xcz}�ºz�{¯.yµ�Y{±�.y�jz�j�¦cz}}�����f�Uz���º�}�.{°Wy�Qzez�3{�QzezUz�.�nz.��Yz��ºzP�|cz}�
ºz�{Yz.zºzWz}©�!nzºzMjzv}�%Qz}µ.zQ��Q�~|fkU����



 

"�Q�c�}|�� k²|LzWy
k²Lz�eyg{¯�Ly� l{3z~� CY{Wy� U�|Èz3znz}� !Qz¯vª� Èz/¥cz}� !O}� Yz°RY�zvWz�
»È�±|�z.z� %Yz.zezOºzWz}©� .�~Lzv}� +Zª.�~�Lze��� ag��|fcz�{Uz� »B{�X3znz}� »/ezO� ºz�{Q{°�
»|pz.z3znzWz~©�!nzºzMjzv}�jzWz©Uz¨e{4U{§e���

`�{ezR|cz}�e{.�H} 3znz�%L{ºzN{�j{ºz}Sz¯��

`�{ezR|cz}� `{l{¯.{Èz� jz�È�~|U�zW{� jz�j�¦cz}}� $3{3zg�|� Z�(jy�(gy�»�� �Polar Satellite 
Launch Vehicle)� ºz}Qz}¥� D�(jy�(gy�»�� (Geostationary Satellite Launch Vehicle)�
º{lzWz3znzWz}©�»W{¯jz3�~ok�ºz¯ºzl{f.z�ez~YzUzw±�».{jz3�~okU����(ezLz~�º{lzWz3znz}�8z�Uz°Wz�
.zp�3�� �%Yz3z°lz3znzWz}©� Qz~ezav±� j{ºz}Sz¯�� YzL�Vº��� �Z�(jy�(gy�»��+�Uz}�HX©4�Qz�l�8z}���
`�{ezUz�%Yz3z°lzºzWz}©�240-36,000�/»}|�Wz�Sz�V|5z�ºz�Q{¥.{ezUz�.zp�3��Qz~ezav±U{4U���!�Sz�
+�Uz}� %Yz3z°lzºz�� 8z�Uz°X�Uz� 100� /�»}�� Uz~ezUz� .zp�3�� j�|fU{3z� !Uzez� Qz~.z� 525�
/�3{°��Wzi ez}Qz¥U��� �!�Q�c�}|�D�(jy�(gy�»�� jz}ºz�{ez}�2�HWy� Qz~.zUz�%Yz3z°lzºzWz}©�180-
36,000�/�»}�Wz�V�|5z��ºz�Q{¥.{ezUz� .zp�3�� Qz~ezav±U{§4Uz}§� jz}ºz�{ez}�+�Uz}�HWy�`�{ezºz�nz·�
%Yz3z°lz� 8z�Uz°Wz� .zp�3�� j�|ez}ºz�Q{3z}Qz¥U��� Z�(jy�(gy�»�� º{lzWzUz� %L{ºzN{� !Wz}`�zºzUz�
mW�©g�cz}Wz}©� 3zºz}WzUzw±H} .�~�Lz}� Yz°Szºz}� 8z�Uz°cz�{Wz.��� Z�(jy�(gy�»�cz}W�©|� anzjz}ºz�
c�~|CW�d}U���

8z�Uz°cz�{Wz�%Yz3z°lz�»W{¯jz�

8z�Uz°cz�{Wz� %Yz3z°lzUz� »W{¯jzºz�� � `�{ezQzUz� Yz°Szºz}� lzº{ºz�{Wz� %Yz3z°lz� .zvªW{
1ezWz}©�
l�~|v}Qz¥U���.zvªW{
1ez�!�3zez8zW�cz}W�©|�anzjzg{3z}Qz¥U���º��B{�X.z��ºz}~v`�z~Qz�ez8zW�cz}w±�
!vª�jz²vª�ºz�{Y{�Lz}3znzWz}©�ºz�{M�!nzºzMjzg{3z}Qz¥U����$�%Yz3z°lzUz�º��B{�X.z�%Yz.zezO3znz�
ºz�{mR�bQz¥ezN�3{4�4�agy�!LzºzokUz�"�G�W{©ºzWz}©�%Yzc�~|4jzg{3z}ºz�Uz}����Qz�cz�{q|cz}�
Xcz}�Qz°Oºz�nz·�%Yz3z°lzºz��V²Yz°N�~|Uz.z (Bi-propellant)�W�~|UzWz�(Propulsion) ºz¯ºzj�¡cz}Wz}©�
l�~�VU��� � 750� º{¯Gy� »Uz}¯Qy� Èz/¥cz}Wz}©� QzWz©� j�ezY�zv.zUz� ºz}~v.z� %Q{ªVjz}ºz�
j{ºz}Sz¯�ºz�nz·� �%Yz3z°lzUz� `�{ez� 8z�Uz°Wz� .zp�� j�|fU{3z�525�/�3{°��Wzi ez}Qz¥U��� �%Yz3z°lzUz�
Uz~ez� ºz�{YzWz� 
� Uz~e{� U�|Èz� ºz¯ºzj�¡3znz}� S� .z�YzWz� YzI cz}Wz}©� anzjz}Qz¥º��� � º��B{�X.z�
%Yz.zezO3znz� ºz�{mRcz}}� bQz¥ezN�� X� .z�YzWzYzI cz}Wz}©� anzjz}Qz¥U��� � %Yz3z°lzUz� B�|º{ºzV��
(ezLz}�ºz�z�3zo3��k|»}Qzº{4U���

%Yz3z°lz�YzS{Wz}.z°ºz}O�

Z�(jy�(gy�»�� º{lzWzºz�� %Yz3z°lzºzWz}©� V|5z�� ºz�Q{¥.{ezUz� 8z�Uz°� ºz3{�ºzN�� .zp�3���
Qz~ez}Qz¥U����8z�Uz°�.zp�cz}��Uz~ezb�Uz}�(apogee) 3,86,000�/�»}|���!UzWz}©�Qzv}Yz�ºz�Uz.{�4�
%Yz3z°lzºz�� jzXlzb�Uz}� (perigee) »Wzw±U{§3z� !Uzezw±� !nzºzMjzg{Uz� V²Yz°N�~|Uz.z� U�z}°ºz�
(�DWzWz}©� %fjzg{3z}ºz�Uz}�� � (ezLz}� jzv� m|3�� %fkU{3z� Uz~ezb�Uz}� 3,86,000� /� »}|�
Qzv}Yz�ºz�Uz}�� � m|3�� anzkUz� YzSz.��� 8z�Uz°� ºz3{�ºzN�� � YzSzº��U�Wz}©ºzez} (Lunar Transfer 
Trajectory).� � 5½ � � VWz� $� YzSzUzw±� 8zwk� %Yz3z°lzºz�� 8z�Uz°Wz� jzXlz.��� a�U{3z�



V²Yz°N�~|Uz.z� W�~|UzWz� ºz¯ºzj�¦cz}Wz}©� anzk� 8z�Uz°Wz� .zp�3�� j�|fjzg{3z}ºz�Uz}�� (Lunar Orbit 
Insertion LOI)� "3z� %Yz3z°lzºz�� 1000� /�»}�� Uz~ezUz� ºz�R¥|cz}� 8z�Uz°Wz� � � .zp�cz}Wz}©�
j�|ez}ºz�Uz}���1000�/�»}�Wz�.zp�d}�Uz�100�/�»}��.zp�3��RUz}§YzM�ºz�{M�Qzezg{3z}ºz�Uz}���8{�Uz°�
.zp�� j�|ez}ºzºze�3�� %Yz3z°lzºz�� jz~cz}�WzQz¥� XI jz}ºz�Q��  (Sun pointing) !UzWz}©�
Xcz}�R°jzg{3z}ºz�Uz}���8z�Uz°�.zp��j�|fUzº�}|g��%Yz3z°lzUz��j�ezY�zv.zºzWz}©�b8z�g{3z}ºz�Uz}��

3zlzWz�`{l{¯.{Èz�Èz��1g��

%Yz3z°lzºz�� 8z�Uz°WzQz¥� � j{4U{3z� %Yz3z°lzUz� Uz~ez� 4,00,000� /� »}|� Wzi ez}ºz�Uz}�� � "3z�
%Yz3z°lzV�Uz�aez}ºz�»Uz}¯Qy��jz�.�|Qz3znzWz}©� jz�3z°mjz`�|.{Uze��U�~Lz¢�U�~Lz¢�"�G�W{©3znzWz}©�
!nzºzMjz`�|.{3z}Qz¥U��� #�Sz� +�Uz}� ºz¯ºzj�¦3�� � 3zlzWz� `{l{¯.{Èz� Èz��1g�� (Deep Space 
Network)� (�Uz}� l�|nz}Q{¥e��� � 8z�Uz°cz�{WzUz� !�3zº{4� #�Sz� +�Uz}� .�|�Uz°ºzWz}©�
`��3znz~fWzw±� j{¦Zjzg{3z}Qz¥U��� `��3znz~ez}� "j�¿|wcz�{Uz� YzSy�� l{3z}� j�ª|XWz� � (g{±�
Y�{°�.zUz� 3zlzWz� `{l{¯.{Èz� Èz��1g�3�� ºz}Uz¯jz¦� .�|�Uz°º{4Uz}§� .{¯wY���|X�cz�{Uz��
3�~|gy¢j�~ |XWzw±ez}ºz� Èz��1g�d}�Uz� 180 e�|0{�Èz� Uz~ezUzw±U��� `��3znz~fWzw±� � 3zlzWz�
`{l{¯.{Èz� Èz��1g�cz}Wz}©� j{¦ZkUze�� #Qzez� `{l{¯.{Èz� jz�j�¦3znz~� !Uzez� Yz°c�~|CW�cz}Wz}©�
YzL�cz}alz}Uz}��3zlzWz�`{l{¯.{Èz�Èz��1g�cz}w±�jz�3z°mkUz�º��B{�X.z�ºz�{mRcz}Wz}©��e{i¿|cz}�
º��B{�X.z�.�|�Uz°.����ezº{Xjzg{3z}ºz�Uz}��

%Yzjz�l{ez�

`�{ezR|cz}� � 8z�Uz°cz�{Wz� c�~|CW�3�� `�|.{3z}ºz� ºz}lzQz¥ezº{Uz� � Qz�Qz°B{�Wz�� 8z�Uz°cz�{Wz�
%Yz3z°lzUz�»W{¯jz��%Yz3z°lz�%L{ºzN�3�� `�|.{3z}ºz� º{lzWz� `�{ezR|cz}� `{l{¯.{Èz� jz�j�¦cz}�
ao�#U��� � º��B{�X.z�%Yz.zezO3znz�»W{¯jz� l{3z}� Uz~ez� � jz�º�|V3znzWz}©�!b�ºz�V� §3�~ojz}ºz�
!ºz.{Èz�»B{�Wz
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