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_a`cbd`'e ZfI B�g bihj`
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x � Y[Z-wCED e v¹UXH ` wUXZ'Dfg�Y\º�Ufw `»� U�zEY[HUfv bd` Y\D b H bd¡[� Z'Y[Z"C h%`»� U�{�g�C e Hw ` g b DczaY\H{�DfC�H ` g'C ¡ vµC.wUdF$B e g'Y\H%{
`»� U�{Gg'C e H%w ` g b DczaY[H{¼v b HU e W�UXgf� `»� U ` U ¡ UfZ'DXC�½�U �b Z ` CMº¾UV½�C�Y\H ` Ufw bd`�b {�g'C e HwµZ `cbi` Y\CGH¿C�H¹� b g `»� F
x � U�wUfZ�Y\g'UXw bd`�` Y `»e wUd� b H{ e¡\b g�W�U ¡ CEDfY `���b Hw b H{ e¡\b g b DfDXU ¡ Ufg bi` Y\CGH b g�UÀwUfg�Y[W�UXw h C�g `»� Y\Z
v b HU e WGUfgXF
Á ¡ {�C�g�Y `»� v¹Z h C�g�Y\vµ½ ¡ UXv¹UXH ` Y\H%{ `»� UMUXÂ ebd` Y[C�HZ b g'U�{GY[W�UXH bi`�`»� UMUfH%w�F
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Ó IÔW�UfD ` C�g h g'CGvADfUXH ` g'CGY\w]C h � b g `»�ª` C¤{�g�C e HwªZ `»bd` Y[C�H
Õ¹Ö× I ` g b HZ h C�g�v bi` Y\CGHyv bd` g'YÙØ h g�C�v h g b v¹U�Ú ` C h g b vµU�Û
Ü�Ý[Þ ß IàZ'Y\w%Ufg'U bG¡ g'C `cbd` Y\C�HyC h"`»� Uá� b g `»�
âã Ià{�UfCEDfUXH ` g'Y[D ¡\bd` Y `»e w%U�{�g'C e HwªZ `»bd` Y[C�H
âä Ià{�UfCEDfUXH ` g'Y[D ¡ C�H{�Y `»e w%U�{�g'C e HwªZ `»bd` Y[C�H
å ä IàwY\Z `cb HDXU h g'C�vÑ� b g `»� DfUXH ` g'CGY\w ` C¤{�g'C e Hw]Z `cbi` Y\CGH
æ IàY\HD ¡ Y\H bd` Y[C�HçC h-`»� UMC�g�ºY `
å�è Iàg b wY e Z�C h"`»� UMC�g�ºY `
é I b g'{ e v¹UXH ` C h ½�Ufg�Y\{�UXU
ê I b H{ ¡ U�C h g�Y\{ �t`�b Z�DfUXHZ'Y[C�H
ë I ` g e U b HC�v bG¡[�
Ò è IÔW�UfD ` C�g h g'CGvA� b g `'� DXUfH ` g�C�Y\w ` C¹Z bd` U ¡\¡ Y ` U
Ò Ó�ì è IàwY\Z�½ ¡íb DXUfvµUfH `�h g'CGv `»� UMZ bd` U ¡\¡ Y ` U ` C `»� UM{�g�C e Hw]Z `»bd` Y[C�H
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l Ó�ì è I e HY ` WGUfD ` C�g�wY\g�UfD ` Ufw h g'CGv `»� UáZ bd` U ¡\¡ Y ` U ` C `»� UM{�g�C e HwªZ `cbd` Y\C�H
Ü�ß IàwUfZ�Y\g'UXw b H{ e¡\b g#W�U ¡ CEDfY `�� C h"`»� UMZ bi` U ¡[¡ Y ` U
î Ý IàZ b vµ½ ¡ Y[H{ ` Y[v¹U
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x � Y[Z¿Z'UfD ` Y[C�HúY[H ` g'CEw e DXUfZ `'� UªHC `cbi` Y\CGH b Hw�Z � v�º�C ¡ Z e Z'Ufw�Y\H `'� Y\Z ` UfD � H%C ` UdFú� e g `»� UXg'vµC�g'U bG¡\¡
g'U h Ufg�UfHDXU h g b v¹UXZ e Z'UXw�Y[H `'� Y\Z�½ b ½¾UXg�ûVY ¡\¡ º¾UMwU�ü�HUXw�F
ý�þ�ÿ�þ�ÿ � � r } r ��� ��ÀUfD ` C�g�Z�ûVY ¡\¡ º¾UVwUXHC ` UXwçº �¤¡ C~û�Ufg�D b Z�U�º�C ¡ w h�b DfU ¡ U `�` Ufg�ZfF � bd` g�Y\DfUXZ�ûVY ¡\¡ º¾UVwUXHC ` UXwçº �¿e ½%½¾UXg'D b Z'U
º�C ¡ w h�b DfU ¡ U `�` Ufg�ZfF _ D bG¡\b g'Z b g'U#wUfHC ` Ufw¿º � Y `cbd¡ Y\D ¡ CSû�Ufg�D b Z�U ¡ U `'` Ufg'ZXF9��C�g-U�Ø b vµ½ ¡ U Õ Ò�� â Ò vµU b H%Z`»�bd`�`»� UMv bd` g�YJØ Õ v e%¡[` Y[½ ¡ Y[Ufw¹º � W�UfD ` C�g Ò UfÂ e�bG¡ Z b Z�D bG¡\b g â ` Y[v¹UXZ `»� UMZ b v¹U�WGUfD ` C�g Ò F �H {�UXHUfg bG¡ � ¡ U `��}®wUXHC ` U `»� U��	��
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�������������� �"!$# C h W�UXD ` C�g�}�� `»� U&%(')%¹Z�zGUXûñO Z � vµv¹U ` g'Y[D
v bd` g�YJØçZ e D �]`»��bd`&�} m � }*' m h C�g b H � W�UXD ` CGg m F Á ¡ {�Ufºg b Y\D bG¡\¡J� � �} Y[Z�{�Y[WGUfH]º �
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x � U¿DfCEC�g�wY\H bi` U h g b vµUÌC h g�U h UXg'UfH%DfU¿Y\Z¬wUfH%C ` UXw®º ��b Z e ½¾UXg'Z'DXg'Y[½ ` FM��C�g�U�Ø b vµ½ ¡ Ud� `'� UÌW�UXD ` C�g
Ò ä�8:9 Y\Z�{GY[W�UXH Y[HªDfCEC�g'wY[H bd` UfZ�C h"`»� UM��N#  O h g b vµUGF
ý�þ�ÿ�þ$; | o:<-� � r ��� � ��=�� o = o � oa�-q�o�> �d}@? o �
x � U h C ¡\¡ C~ûVY\H{¼g'U h UXg'UXHDfU h g b vµUfZ b g�U e Z'UXw�Y[H `'� Y\Z ` UfD � H%C ` UdFA1BDC:B$E3BDC F �3�1��G��	�H��I"�KJL�H���MG�N FPO JRQ
x � U¤C�g�Y\{�Y[H�C h�`»� U¿Z�½ b DXUfDfg bdhj` ü%Ø.Ufw _ Nñ� h g b vµU�Y[Z bd`�`»� U¿DfUfH ` UfgMC h v b Z'Z�C hÀ`»� UµZ bd` U ¡\¡ Y ` UdFMx � US O b Ø.Y\Z�½�C�Y[H ` Z bG¡ C�H{ `»� U¿º¾C�g�U�O Z'Y\{ �a` C hÀ`»� U ` U ¡ UXZ'DXC�½¾U b Ø%Y[ZfFáx � U�ØaO b Ø.Y\Z Y\Z�½�Ufg�½¾UXHwY\D e¡íb g ` C `»� US O b Ø.Y\Z b Hwú½¾C�Y[H ` Z ` C `»� U DfUfH ` UfgçC h�`»� Uªü�g�Z ` Z�Y\wU]½ b H%U ¡ F�x � U � O b Ø.Y[Z¹Y[ZµD � C�Z'UXH�Z e D �6`'��bd`çbg'Y[{ �t` O ��b HwªC�g `»� C�H%C�g'v bG¡ g�U h UXg'UfH%DfU h g b vµU�Y\Z h C�g�v¹UXw�F�x � UMg'U h Ufg�UfHDXU h g b v¹U�Y[Z�Z � C~ûVH Y\H]�$Y\{%F0Q�FA1BDC:B$E3B$E T G��"!D��GU�VJL�H���MGMN T Q
x � UyC�g�Y\{�Y[HöC hV`'� UÇwUXZ'Y\g�Ufw h g b v¹U¹Y\Z bd`¼`»� UyDXUfH ` UXg¤C h v b Z'Z�C hV`'� UÇZ bi` U ¡[¡ Y ` UGF®x � U b Ø.UfZ¿C hV`»� U
h g b v¹U h CGg'v b H�C�g `»� CGHC�g'v bG¡"` g'Y[½ ¡ U `Mb Hw�g�Uf½g�UfZ'UXH `Ì`»� Uµw%UfZ'Y[g'UXw bi`'` Y `»e w%U¿C h�`'� U¤Z bd` U ¡[¡ Y ` UGF¼x � U
Z'½ b DfUXDfg bihj`�h g b vµU b Hw `»� UMwUXZ'Y\g�Ufw h g b vµU b g�U bG¡ Y[{�HUfwyY h-`'� U bd`'` Y `'e wU�Ufg�g'C�g�Y[Z S UXg'CFA1BDC:B$E3BWA X �����ZY1� O G	[��\G	��GU�V]"[^G	��� !Z��_^J^�����MG�N X`O ]aQ
x � U���N#  h g b v¹UáY\Z�ü%Ø.Ufw ûVY `'� g'UXZ'½�UfD `�` C `'� U�Z `cb g�ZfF   ` Z�C�g�Y\{�Y[H Y[Z `»� UÌDfUXH ` Ufg�C h9`»� UÌU b g `»� F¬x � US b Ø%Y[Z¬½�C�Y[H ` Z bd`�`»� UÌDfU ¡ UXZ ` Y bG¡ ½¾C ¡ UGFVx � UMØ b Ø%Y[Z¬½�C�Y[H ` Z ` C~û b g�w `»� U�v¹U b H�UXÂ e Y\HCpØ^b `'��bd` Y\Zf� `»� U
wY[g'UfD ` Y[C�H h g'CGv `'� UÇU b g `'� ` C `'� UÇZ e H�CGH `»� UÇüg'Z ` w bp� C h Z�½g'Y[H{F®x � U � b Ø.Y\Z¼Y\Z¼D � C�Z'UXH Z e D �
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on each face
solar panels mounted

telescope tube

�$Y[{ e g�U¿Q�I�KMUXC�vµU ` g � C h"`»� Udc Á _%bi` b Hw `'� UMZ'½ b DfUfDXg bdhj` ü%Ø.UXw h g b v¹U
`»�bd`�b g�Y\{ �t` O ��b H%wçC�g `»� C�H%C�g'v bG¡ g'U h Ufg'UXHDfU h g b vµU Y[Z h C�g�v¹UXw�F9x � Y[Z h g b v¹U¬Y\Z�Z � C~ûVHªY\HMe b H%U ¡ Á C h
�$Y[{F�R.F
A1BDC:B$E3Bgf X �����ZY1�\JK!$#:GU��J^�����MG�N XhO JiQ
x � UM��Nñ� h g b vµU Y[Z#ü%Ø.UfwªûVY `'� g'UfZ�½¾UXD `V` C `'� UM� b g `'� F�  ` Z�C�g�Y\{�Y[HçY[Z `»� U�DXUfH ` UXg�C h"`'� U�U b g `»� F�x � US b Ø.Y\ZÀ½�C�Y\H ` Z bd`�`'� U�DfU ¡ UfZ ` Y bd¡ ½¾C ¡ UGF-x � U�Ø b Ø.Y\Z�g e HZ `'� g'C e { �¤`»� U�½g'Y[v¹U#v¹UXg'Y\w%Y b H�F"x � U �µb Ø.Y\Z�Y[ZD � C�Z�UfH®Z e D �®`»��bd` b g�Y\{ �t` O ��b Hw]C�g `»� C�H%C�g'v bG¡ g'U h Ufg'UXHDfU h g b vµU¼Y[Z h CGg'vµUfw�F�x � Y\Z h g b v¹UáY\Z¬Z � C~ûVH
Y\Hje b HU ¡ Á C h �$Y[{F�R.F
A1BDC:B$E3BWk l ��m	! �KJL�H���MGMN lonqp Q
B�UXüHU b H CGg'ºY ` DXC.C�g�wY\H bd` UáZ � Z ` Ufv ûVY `»� Y ` Z�DfUXH ` Ufg bi`¬`'� U�� b g `'� DfUXH ` g'CGY\w b Z h C ¡\¡ C~ûVZfFsr
U `�`»� US O b Ø.Y\Z¿DXC�g'g�UfZ'½�C�Hw ` C `»� UªC�g�ºY ` H%C�g'v bG¡ �tr�U `µ`'� UÇØaO b Ø.Y\Z¤º�UªY\H `»� UªwY[g'UXD ` Y[C�H h g'C�v `»� Uª� b g `'�
DfUXH ` g'CGY\w ` C `»� U b Z�DfUfH%wY\H{yH%C.wUdF¬x � U � O b Ø.Y[Z h C ¡[¡ C~ûVZ h g'C�v `»� UÌg'Y[{ �t` �b Hw g e¡ UdF¬x � Y[Z h g b v¹UMY[Z
Z � CSûVH Y\Hje b HU ¡ � C h �$Y\{FR.F
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B e g�Y\H{ `»� Uµ{�g�C e Hw ` g b DczEY[H{]v b H%U e WGUfg `'� U ` U ¡ UfZ�DfC�½�Uçv e Z ` º¾Uµ½¾CGY\H ` Y[H{ bd`¼b {�g�C e Hw+Z `cbi` Y\CGH
C�H�� b g `'� F¿x � UXg'U h CGg'U `»� U¿wY[g'UXD ` Y[C�H h g'C�v `»� U¤Z bd` U ¡\¡ Y ` U ` C `»� U¤{�g�C e Hw�Z `cbd` Y\C�H�v e Z ` º¾U¤zaHC~ûVH
Y\H C�g�wUfg ` C]Z'½�UfDXY hj�+b w%UfZ'Y[g'UXw bd`�` Y `'e wUdF(wöU¤ûVY ¡[¡ ü�g'Z ` üHwöU Ø%½%g'UfZ�Z'Y[C�H h C�g `»� U ¡ CED bi` Y\CGH®C hñ`»� U
{�g�C e Hw¹Z `cbi` Y\CGH b H%w `'� U¬Z bd` U ¡\¡ Y ` U�Y[H¹��N# �DXC.C�g�wY\H bd` UXZfF9x � UXZ'U¬U�Ø.½g'UXZ'Z�Y\C�H b g'U�Z e º ` g b D ` UXwÇC h U b D �
C `'� Ufg ` C¤{�U `V`»� UMwY[g'UfD ` Y[C�H�F

x � U ¡ CED bd` Y\C�HÇC h-`'� UM{�g'C e Hw Z `cbd` Y\C�HyY[Hª�#N# #DfCEC�g'wY[H bd` UfZ�Y\Z
Òix y ÞÓ � Õ x y Þx yDz Òix yDzÓ 6
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û � UXg'U Õ xZy ÞxZyDz Y\Z `»� U ` g b HZ h C�g'v bd` Y\C�HÇv bd` g'YJØ h g'CGvA��Nñ� ` C¹��N# �DfCEC�g'wY[H bd` UfZfFr�U ` âä b Hw âã º�U `»� U ¡ C�H{�Y `»e wU b Hw {�UXC.DXUfH ` g�Y\D ¡íbi` Y `'e wU¹C hV`»� Uª{�g�C e Hw Z `cbd` Y\C�H g�UfZ'½�UfD O
` YJW�U ¡[� Ftr�U ` å ä º¾U `'� UMwY\Z `cb H%DfU h g'C�v `»� U�� b g `»� DfUXH ` g'C�Y[w ` C `»� U `'� U�{�g'C e Hw]Z `cbi` Y\CGH�F9x � UXH `»� U
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ground station
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�$Y\{ e g'UMR.I�K�UfCGv¹U ` g � C h {Gg'C e H%w]Z `cbd` Y\C�HªC�Hª� b g `»� b Hw b DXY\g�D e¡\b gñC�g�ºY ` F
DfCEC�g�wY\H bi` UfZ�C h-`'� UM{�g'C e Hw Z `cbd` Y\C�H b g'U
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Òix y zÓ � å ä
+, DfC�Z âã DXC�Z â�ä
DfC�Z âã Z�Y\H âä
Z'Y\H âã
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  h û�U b Z�Z e vµU `'��bd`�`»� U¬� b g `»� Y\Z�g'C e H%wçûVY `'�¹`»� U {�UXC.DXUfH ` g�Y\D ¡\bd` Y `»e w%U�UXÂ e�bG¡�` CÌ{GUfCEwU ` Y\D ¡íbd` Y `»e wUG�
`»� U�DfCEC�g'wY[H bd` UfZ�C h
`»� U�{�g'C e HwªZ `cbi` Y\CGHyY\Hyx e DfZ�C�H b g'U âã � %tR3�JQ~�:���%Q��X� â�ä � -¼Q�QpP@���G�%Q��.Q�� b Hw
å ä ���@� %����@�JQ�%:�dzav 6

UfÂ e�bd` C�g'Y bG¡ g b wY e Z�7cF _ UfU*�ÙQ�� h C�g b H Y\H ` g�C.w e D ` Y[C�H ` C `»� Uµ{GUfC�vµU ` g � C h#`»� U
� b g `'� F

Á Z�Z e vµU b DfY\g�D e¡\b g¤C�g'º%Y ` ûVY `'� g b wY e Z¹å�è b Hw6Y[HD ¡ Y\H bi` Y\CGH æ F;��CGg b DfY[g'D e%¡íb g¤C�g�ºY ` Y\Z `»� Ub g�{ e vµUfH ` C h ½�Ufg�Y\{�UXUG� é ��H%C `µe HY\Â e U ¡[� w%UXü�HUXw b H%wúD b H6º�UªZ'U `¤` C S Ufg'C%I é�� P%FúB�UXüHU b H
C�g�ºY ` DfCEC�g'w%Y\H bd` U�Z � Z ` UXv ûVY `'� Y ` ZçDXUfH ` UXg bd`ç`'� U � b g `'� DfUXH ` g'C�Y[w b Z h C ¡\¡ C~ûVZXF�r�U `¹`»� U S O b Ø.Y[ZDfCGg'g'UXZ'½�C�Hw ` C `'� U�C�g�ºY ` HC�g�v bG¡ �Lr�U `�`»� U¼ØaO b Ø.Y\Z�º�U�Y\H `'� U�wY[g'UXD ` Y[C�H h g�C�v `'� U¿� b g `'� DfUXH ` g'C�Y[w
` C `»� U b Z�DfUXHwY\H%{ÌHCEwUGF�x � U � O b Ø%Y[Z h C ¡\¡ C~ûVZ h g�C�v `»� U¬g�Y\{ �t`���b Hw¹g e¡ UGF9x � U C�g�ºY `�b H%w `»� U h g b v¹U
b g�UáZ � C~ûVH Y[Hje b HU ¡ º C h �$Y[{F�R.F�x � U¼Z bd` U ¡\¡ Y ` U¬C�g'ºY ` Z�Y[H `'� U�ØaO � ½ ¡\b HU�C h"`»� Y\Z h g b v¹U b Z
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45 6�� 7
û � UXg'U ë Y[Z `»� U ` g e U b HC�v bG¡J� F9x � U ¡ C.D bd` Y[C�HÇC h"`»� UMZ bd` U ¡\¡ Y ` U�Y[Hª�#N# �DfCEC�g'w%Y\H bd` UfZ�Y[Z�{GY[W�UXHªº �
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û � UXg'U `»� U ` g b HZ h C�g'v bd` Y[C�HÇv bd` g�YJØ h g'C�vAC�g'ºY `ñh g b v¹U ` Cµ��N# �DfCEC�g'wY[H bd` UfZVY\Z

Õ x y Þ��� Ö � +, DXC�Z ê - Z�Y\H ê P
Z�Y\H ê DfC�Z ê P
P P Q

45 +, Q P P
P DXC�Z æ -�Z'Y\H æP Z�Y\H æ DXC�Z æ

45 � +, DfC�Z ê - Z'Y[H ê DfCGZ æ Z'Y\H ê Z'Y[H æZ'Y\H ê DXC�Z ê DXC�Z æ - DXC�Z ê Z�Y\H æP Z'Y\H æ DXC�Z æ
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û � UXg'U ê Y\Z `'� U b H{ ¡ U�C h g'Y\{ �a`�b Z'DXUfHZ�Y\C�H C h-`'� UMC�g'º%Y ` F�



r�U ` Ò Ó�ì è º¾U `»� Uáw%Y\Z'½ ¡íb DXUfvµUfH `�h g'C�v `»� UMZ bd` U ¡\¡ Y ` U ` C `»� UM{�g�C e HwªZ `»bd` Y[C�H
Òix y ÞÓ�ì è �;Òix y ÞÓ - ÒLxZy Þè 6 �:7

x � U e HY ` W�UXD ` CGg¬wY[g'UXD ` UXw h g�C�v `'� UMZ bd` U ¡[¡ Y ` U ` C `'� UM{�g'C e Hw Z `cbd` Y\C�HªY[Z
l x y ÞÓ�ì è � Q� Ò Ó�ì è � Ò x y ÞÓ�ì è 6 �17
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