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�jª;eN_�z$e�`c`¦¯Eª;`c��_a�|d�u;�D^�ea`©�¸d��a`c ¢^��H��d�{�{|d¬�<�cg
¾ x�� dH_�z;`-pkd�ea`k��d��§b�^�{|^o¿§�|`k�4z5^�ea¨�d�e�¨$��u5^�e�f �aª$��`ce��^����a�«��`Q¨${³^�ps±�z$d�{|`k��ea`c�~^���u$�|u$bN��e�d��:b�^�{³^o¿Ef
��`ce�b�`ce��sÀ

Á x�� dE`c��_�z$`2��d���_�pkd��~�$^�pk_�d��;_���p�^�{M`c���|���a��d�u¢��e�d��%^�u²t�¥©´Âpcd���`���e�d��%^�u�^�pkpce�`k_���d�u² $���a±
d�eN��e�d��Ã^½ea`k{³^�_a���E�|��_���p
n�`k_sÀ

ßB��b�ª$ea` ¾ g�ÒHz$`-�|u$u;`ceMea`cb��|d�u$�Md��$^�u2^�pq_��«��`Qb�^�{³^Å¿§f�����u$pc{�ª$ $�|u;b<_az$`Qd�ª;_�`ke�_ad�eaª$�k��_az$`�^�pcpce�`k_a�|d�u� $�|��±��
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¾
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ßB��b�ª$ea` Á gN�§psz$`k�^�_a�|p¦ $�³^�b�e�^�� d��"^��¸d����a��¨${|`¦¨$�|u$^�e�fm¨;{³^�ps±mz$d�{|`¦��fE��_a`c��x��Eª$psz�^~��fE��_�`k�Ôpkd�ª${� 
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z5^�{���_�z;`Dd�e�¨$��_�^�{$��`ce��|dE 
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Ì ��eab�d��Ed�ª;_�z ¾ÅÁ » � � Î�Î Ó ¾ÅÁ§¾ � � Î Ý�Ý �Q`k� ¾¬Ü x Î Ä ª5^���^�e

»�] Á � » ´�d ¾ÅÁ x � �5��e�^�fmÄjª$^���^�e
¾ÅÁ�Á � � Î�Á§¾ ´�d ¾ � x � �5��e�^�f ¤ {³^�Çc^�e
¾ÅÁ Ý�»Å� Î���Á ]N^�u$ $�| $^�_�` ¾¬Ü x Î �5��e�^�f ¤ {³^�Çc^�e
»�] Á � � ´�d ¾ � x Ü �5��e�^�f ¤ {³^�Çc^�e

]�d�e�d�u5^ ¤ d�e�`�^�{��|� ¾ ��»�» � » Ü�Á ¾ � ¾�¾ � »�Ý�» ]N^�u$ $�| $^�_�` ¾ � x Ó �MÛDea^¬f ¤ {³^�Çc^�e
��� ]�e ¤ ´�d ¾ÅÁ x Î ÞD^� $�|d��E_�^�e
¾ ��»�» � » Ü�Á ´�d ¾¬Ü x Î �MÛDea^¬f ¤ {³^�Çc^�e
¾ ��» Ü � » ��Ü ´�d ¾ �;x Ó ÐD��b�z${�fl�d�{³^�e��|Çc`k ¢Äjª$^���^�e
»�]Y»�Ý�Ó ´�d ¾ �;x Î Ä ª5^���^�e
¡¢ea±mÓ Î;¾ ]N^�u$ $�| $^�_�` ¾ Ó§x Á �MÛDea^¬f ¤ {³^�Çc^�e

]N^�u$pk`ce Î�Ü Ó Î � Á Ó Î Î�Ü�Á�� � Á Ý�» ]N^�u$ $�| $^�_�` ¾ � x�» �MÛDea^¬f ¤ {³^�Çc^�e
Î�Ü » � � ¾�Ü�� �Q`k� ¾ �;x Ý Ä ª5^���^�e
�©� Á�Ü�� ]N^�u$ $�| $^�_�` ¾ Ó§x Ý �MÛDea^¬f ¤ {³^�Çc^�e
Î��;¾ÅÁ � Á���� �Q`k� ¾ �;x Ý ¤ ����^�p

¾ÅÁ
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ÒHz$���2�apk�|`cu;pc`m�$e�d�b�e�^��[e�`c¯�ª$�|e�`c�Æd�u;{�fL^²�~dE $`k��_Æ^��~d�ª;u�_2d��D�§r�¡ d�¨$��`ce��E��u$b²_����~`��"^�¨�d�ª;_Æ»�¼m�
d�e�^�¨�d�ª;_ � Ó Î z$d�ª$e��cx ¤ `k{|d¬�©�-�-`w ;`c�apkea��¨¸`�_�z$`� $`c���|b�u=d�� d�ª$e~d�¨$�a`ke��E�|u$bL�${³^�u7�N^�u; Oz$d¬�Ã�-`
`c��_����^�_a`c m_�z;`¦e�`c¯�ª$��ea`c �d�¨$��`ce��§��u$b½_��|��`c�kx¶ÒHz$`¦�^��|um`q¿§��`ce��|��`cu�_� $`c���|b�uSpce���_a`cea�|^®��`kea`�g

} ¾ ��ÒMdL^� $ $e�`c�a�Æ_az$`S�apc��`cu$pk`Sb�d�^�{��2 $`c��pce��|¨�`c =^�¨¸d¬��`��Qª$�a��u$b�_�z$`m���|u$���2ª$� u$`kpc`c����^�e�fO�§r�¡
_����~`�x¶ÒMd~ $dÆ_az$�|�k�$��`©ea`k��_aea�|pq_�¨¸d�_azm_�z$`©u�ª$�2¨�`ce�^�u$ � $����_�e��|¨$ª§_��|d�u°d��M_s^�e�b�`k_a�cx

} Á ��ÒMd~d�¨;_s^���um�~`c^�u$��u$b���ª${¸�apc��`cu�_��«µ5p©ea`k�aª${«_��H�<��_az$�|um_�z;`©µ$ea��_<f�`�^�e<d��¶�§r�¡@d��¸`ke�^�_a�|d�u�x
y�`Hz5^���`���z$d¬�<u�_az5^�_-�§r�¡º���Q^�pkpcª$ea^�pkf2�<��{|{§`q¿§pc`k`c ½_�z$`<r�]NÞ�ßº^�pcpcª;e�^�pqfÆea`c^�{|��Çc`c Æ¨�f�Ìj� ¤ rM¨�f

^2�aª;¨$��_�^�u�_��³^�{¸��^�pq_�d�ek�;^�u; mu$dÆd�_�z;`ceN��u$��_aeaª$��`cu�_H¨�`c���| $`k�<�§r�¡9p�^�um ;dÆ¯Eª$^���^�eN^���_aead���`k_ae�f~¨¸`k{|d¬�
Í ¾¬Î�Î Ï4^��kx¶ÒHz$`kea`k��d�ea`��E��`� $d�u$d�_Qz5^���`�_�d���^��«_Q��d�e
_az$`<µ5u5^�{U�ad�{|ª;_a�|d�uÆ��d�e"_�z;`�^���_�e�d��~`q_�e��|pHb�e��| 7�
u$d�eQ_�z$`D $`kµ$u$��_a����`���e�^���`q��_���`����|u~d�ea $`ke-_adÆ^� $ $e�`c���N_�z$`D�apc��`cu$pk` b�d�^�{|�cxBr�u��^�pk_c�§e�`c{|^�_��«��`���d�����_���d�u$�
^�pkpcª$ea^�_�`w_adÉ^�¨�d�ª;_ ������� Ù ¾ ÓºÏ4^��c�<^o�Õ_�`ce ¾ f�`c^�ec�H�<��{|{<¨¸`w^� $`k¯Eª$^�_�`�x � ��� � ���~_az$`É}�Þ�¡²�;�
�a��u$b�{�`���`�^���ª$ea`k�~`ku�_©^�pcpkª$e�^�pkf²��uwd�u;`Æ^���_aead���`k_aea��p���d��a�«_���d�uwpkd§d�e� $�|u$^�_�` ��ea`k{³^�_a����`���d��a�«_���d�uwpc^�u
¨�`¦��`�^��aª$e�`c ��|u�^Æ�a�|u;b�{|`�_a�|{�` � �E�|����_ �;�5^�u$ m�<�|{�{7�|���$e�dÅ��`jd�uSea`k�¸`c^�_�`k ¢�E�|����_��kx
ÒHz$` 
 � � ��&	� ����� 
#� ��� b�d�^�{|�"d���d�ª$eQt�¥¦´A�$e�d�b�ea^�� ea`k¯Eª;�|ea`�gH} ¾ �QÞ<`c{|^�_��«��`H��d��a�«_���d�u$�Q^�u$ ��$ead��¸`ke

��d�_���d�u$�Q¨¸`q_���`k`cu�t�¥¦´3d����a`q��`cea^�{4 $� 	�`kea`cu�_�pc{³^��a�a`k���U^�u; Ë} Á ��]�d�{|d�e��� $`k�¸`ku$ $`ku�_N�¸d�����_a�|d�u�d 	¸�a`k_a�
ª$���|u$b½ $� 	�`kea`cu�_a�³^�{7�;z5^��a`¦�|u§��d�ea�~^�_���d�ud�u���u$ $�«�§�� $ª5^�{¸t�¥¦´¦x
y�`½p�^�uÈ^�psz$��`k��`^�{�{¶d��-_�z$`k�a`�b�d�^�{��j¨�fË{��|����_a�|u$b~d�ª$ej_s^�e�b�`k_¦��`c{|`kpk_a�|d�u�_�dS_�z;d��a`½�<z$�|psz � µ$_ �

�<��_az$�|u�^½�a�~^�{|{�uEª;�2¨¸`keDd��
�§r�¡@_��|{�`c�kx��E�|u$pk`�d�ª;e���pc��`cu$pk`�d�¨�n�`cpk_a����`c��pc^�uw¨�`©�~`q_�ª$�a��u$b & � � ����� � �
��`�^���ª$ea`k�~`ku�_a��¨�`k_��-`c`kuÈt�¥©´��4��`��${|^�pc`½d�u${«f�{|���~�«_�`k ²ea`k{|�³^�u$pc`Æd�uº_�z$`�^���_�e�d��~`q_�e��|pÆb�e��| ºpcd�u§�
��_aeaª$pq_�`k w¨�f°_�z;`®�Er�¡ l"eadÅn�`cpk_cx-ÒHz�ª$��d�ª$eHd�¨$�a`ke��E�|u$b��${|^�um $dE`c�<u$d�_�ea`k¯�ª$�|e�`jb�{|d�¨$^�{7^���_�e�d��~`q_�e�f �
�|u;��_�`c^� ���`���`ce���d�ea�9{�d§pc^�{¶^���_�e�d��~`q_�e�fw�<��_az$�|uº^m�a��u$b�{�`®_���{|`�x®t�u$ º¨¸`kp�^�ª;�a`½��`½ $d�u$d�_© $`k�¸`ku$ 
d�u°_az$` b�e��| 7�E��`jpc^�umd�¨;_�^��|u°e�`c��ª${�_a�H�|u_az$` µ5ea��_Nf�`c^�ec�§�<z$`cuS_�z$` ^�u�_��|pk�|�5^o_�`c b�ea�� m^�pcpkª$e�^�pkf°�<��{|{
¨�`¦�®ª$psz¢��dEd�ea`keN_�z5^�u�^�_�`ku$ §��d��³�����|�a���|d�u�x
¤ f²pkd�u$pc`ku�_�e�^o_��|u;bS_az$`Æd�¨$��`ce���^o_��|d�u$� �<��_az$�|uË^°_���{|`��¸�-`�b�^��|u�d¬��`kej_�z$`Æ��_s^�u$ $^�ea Ë�<�| $`Ê��^�u;b�{|`

d�¨$��`ce���^o_��|d�u¦��pc`ku5^�ea��d$�Å¨¸d�_�z©�|u _a`cea���4d��§ea`k $ª$pc`k �d�¨$�a`ke��E�|u$b<d¬��`keaz$`c^� 7��^�u$ ¦�|���$ead¬��`k j�|u$��_�e�ª$�~`ku�_
��`ce���d�ea�~^�u$pc`�x�yXz$��{|`Q_�z$`N��`c{�`cpk_a`c ½t�¥©´�^�ea`-_�dEd���^��|u�_M_�dj`ku5^�¨${�`�_�z$`�e�^��$�� §�����<��_apsz$�|u$b��<z$�|pszÆ�<��{|{
¨�`¦ª;�a`c ���d�eH�${|^�u$`k_�����`�^�e�psz$�|u$b;�;��`¦^���d��| ��$�|ps±��|u;b�ª;�w^���_�e�d��~`q_�e��|p `keaead�ea�H��ead��·_�z$`©b�e��| S��_a�a`k{���x
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�\ .�� '4.
v
^�pszL_a�|{�`2�<�|{|{�¨¸`�d�¨$��`ce���`c ��|uº^S_a�|��`q��` ��pc��`cu�_©�^�u$u$`cej�<z$��pszL��z5^�e�`c�®psz$^�e�^�pq_�`kea�|��_���pc�©d��N¨�d�_az
��_�^�u$ 5^�ea ²u5^�eaead¬�N�N^�u$ ��<�| $`Ê��^�u$b�{|`��§r�¡ ��dE $`c�kxHÒHz5^�_ ���c�5�-`®d�¨$��`ce���`2b�e��| ���_�^�ea��_�d ;`k_�`kea���|u$`
_�z;`"¨5^��a��p"�|u$��_�e�ª$�~`ku�_s^�{��5^�e�^��~`q_�`ce��c�¬��d�{�{|d¬��`k j¨�f _�z$`"��pc��`cu$pk`
_�^�eab�`k_��kx�tÉe�`c�$e�`c��`cu�_s^�_a����`Q_a�|��`c{|��u$`
�|�©��z$d¬�<uÈ�|uLßB�|b�ª$ea` � xm� `k�¸`ku$ $��u$b¢d�uL_�z;`~��u$��_aeaª$��`cu�_���_s^�¨$�|{���_�f²d¬��`ceÆÍÃz$d�ª$e¦_a�|��`c��p�^�{�`c�c�4�-`
�~^¬fËe�`c��`�^�_�_�z$`~b�ea�� ���_s^�e�d�¨$�a`ke���^�_a�|d�u$��^�_�_�z$`~`cu$ Èd��<^¢_���{|`��M_adw`c{��|���|u5^o_�`2µ5e���_���d�ea ;`ce® ;ea���Õ_a�cx
t�¥©´��¸d�����_a�|d�u$���<�|{|{§¨¸`Hpkd����$ª;_�`k ½�|uÆ_�z$`Hpkd§d�ea $��u5^�_�`-��e�^���`Hd��U_�z$`<b�e��| 7��^�u$ ½ea`qµ5u$`c ^��¶_�z;`Hb�ea�� 
�|���$e�dÅ��`c�� $ª$e��|u$b½_�z$`��~���a���|d�u7x ¤ ª;_�_�z$`¦�apk�|`ku$pc`¦�<�|{|{4¨�`¦ $`ce�����`k ²�$e��|�~^�ea��{�f½��ead��¹ ;�
	¸`cea`ku$pc`k����u
������� ��d�eH`�^�psz¢_s^�eab�`q_�^�_H_�z$`©`k�¸dEpsz¢��uS¯Eª;`c��_a�|d�u�x
¤ `cpc^�ª$�a`��~d���_�d��¶d�ª$e�_�^�eab�`k_���^�e�`�e�`c{|^�_��«��`c{«f��^���u�_��Ud�ª$e< 5^�_�^½�<��{|{4¨�`© $d����|u5^�_a`c �¨�fS�$z$d�_ad�u

u$d����a`���ea^�_�z;`ce~_az5^�uA��u$��_aeaª$��`cu�_°��fE��_�`k�^o_��|pw`ceae�d�ea�kx:y�`w`c��_a�|�~^�_�`S_�z;` � ��fE��_�`c�~^�_a�|p ���5^�e�_°d��
�§r�¡L� �����|u$b�{|`q���~`c^��aª;ea`c��`cu�_D^�pkpcª$ea^�pkfm_ad¨�`®^�e�d�ª$u$  ������ Ù �>� Á Ï4^�����_az$�|�<�|u;pc{|ª; $`c�D^�u�`c��_a�|�~^�_�`
d��-^�uË^�u;b�{|`Ê�H $`k�¸`ku$ $`cu�_�pcd�u�_aea�|¨;ª;_���d�uw_�d°_az$`2��^�ea�|^�u$pk` � � x©yX��_azË^_�f§�;�|p�^�{Bd�¨$��`ce��§��u$bm_����~`�d��
¾ÅÁ�Î�Î �Qd�umØGÙ ¾¬Ü _�^�eab�`q_��k���-`�`Ê¿§�¸`kpk_�_ad2^�psz;�|`k��`�^¦�a��u$b�{|`<��`�^���ª$ea`k�~`ku�_N^�pkpcª$ea^�pkf�d��4Í ¾ »©Ï4^��cx
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Observe
6 grid stars

6 min

Astrometry
Tile #1

120 min

Slew 15û and
settle
8 min

Acquire and track
guide stars

1 min

Observe
AGNs
54 min

 x x 

 xx 

Astrometry
Tile #2

120 min

Slew 15û and
settle
8 min

Observe
6 grid stars

6 min

Observe
AGNs
53 min
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ÒHz�ª$�2¨�fË $`k�a�|b�u7�Bd�ª;e�`Ê¿;��`ce��|��`cu�_��|�¦ea`c{|^�_��«��`k{�f²��u$�a`ku$�a�«_��«��`½_�d¢_az$`~^�pk_aª5^�{"��^�{|ª$`�d�� ������ �<z$��psz
�§r�¡ ^�psz$��`k��`k�cx
ÒHz$�|�N�~^�±�`c�N_�z;`jb�`cu$`ke�^�_a�|d�ud���^�umd�¨$��`ce��E��u$bÆ�${³^�u°��d�eN^2b��«��`kuS_ad�_s^�{¸d�¨;�a`ce��E�|u$bÆ_����~`��~^��|u${«f

^Æ_�e�^� $`©¨¸`q_���`k`cu²u�ª$�2¨�`ce�d��Bd�¨$�a`ke���^�_a�|d�u$��^�u; w^���_�e�d��~`q_�e��|p©^�pkpcª$ea^�pkf�d���`�^�psz¢d�¨$��`ce���^�_a�|d�u�x-ÒMd
¨�`��aª;ea`�_az5^�_Q_�z$` �;ead���d��a`k °�${|^�ue�`c�~^��|u$�Q�|u�_�z$����e�`cb����~`����-` pkd��~�;ª;_�`k m^�u°`��~pk�|`ku$pkf~�~`q_�e��|p�d��
������� � � �<z;�|pszm��d�ª${| S¨�`jpcd�u$��_s^�u�_H��d�eN^�um�| $`c^�{���u$��_aeaª$��`cu�_cx
��d�u$bÆ�|u�_�`kb�e�^o_��|d�u$�H^�e�` �|u$`���pc�|`ku�_
¨�`cp�^�ª$�a`~d��N��u$��_aeaª$��`cu�_¦��fE��_a`c�~^�_���pc���B��`ke�fº�az$d�e�_�d�¨$�a`ke���^�_a�|d�u$��^�e�`���u$` ��pk�|`cu�_�¨¸`kp�^�ª;�a`d��N��`ce��
_s^�eab�`q_<dÅ��`ce�z$`�^� �x
ÒHz$`ce�`w�<�|{�{�¨�`�^�{��adLe�^�u$ ;d�� pcd�u�_�e��|¨$ª§_��|d�u$�~_ad�_�z$`²^���_aead���`k_aea�|p�`ce�ead�e���ead�� `keaead�ea���uO_�z;`

�ad�{|ª;_a�|d�um��d�eH_�z;`2�§r�¡ ¨5^���`c{|��u$`���^��< $`kea�«��`c ¢��ead�� _az$`¦b�ea�� ¢��_s^�e��cx�yL`®^��a�aª;�~`©_�z5^o_�^o�Õ_�`ce ¾ f�`�^�e
_�z;`Hb�ea�� Æ^�pcpkª$e�^�pkf2�<��{|{E¨¸` �������	� Í ¾ Ó¶Ï4^�����_az$�|�B�|u$pk{|ª$ $`k�"^�uÆ`k��_����^o_�`Nd�����f§��_�`k�^�_a�|pN`keae�d�ea�¶�<z$��psz
�<�|{�{-`q��`ku�_aª5^�{�{�fÈ¨�`mp�^�{|�|¨;e�^�_a`c 7x ¤ ª§_½�a�|u;pc`�-`S�¸`ke���d�e��[e�`c{³^o_�����`°��`�^���ª$ea`k�~`ku�_a�c�
��x `�x«�Q^�u$b�ª;{³^�e
�a`k�5^�ea^�_���d�u��<�«_�z$��u�^Æ_a�|{�`��;�-`®^�ea`©�|u$��`cu$����_a����`©_�d½`keaead�ea���|um_�z$`¦¨5^���`c{��|u$`j $ª;`¦_ad�_az$�|�kg
_az$`©�a��Çc`¦d��
_�z;�|�¶`�	�`kpk_Q�|�¶�;ead���d�e�_a�|d�u$^�{E_adjµ5`c{� Æ�a�|Çk`��E^�u$ ½���|�2ª${|^�_���d�u$�Mz5^���`<�az;dÅ�<u½_�z$^�_"��d�e¶�${|^�u$`q_�����`�^�e�psz$�|u;b
�<��_az$�|uË^ ¾ �� $`kb�ea`k`Æe�^� $��ª$��µ5`k{| 7�7_az$`Æ`�	¸`cpq_¦�|���-`c{�{¶¨¸`k{|d¬� ¾ Ï4^��jp�^�uºpc^�uË��^���`k{�f¢¨¸`Æ��b�u$d�e�`c 7x¦r��
u$`kpc`c����^�e�f��;�-`�p�^�u~�|���$ead¬��`H_az$`D¨$^��a`k{|�|u;`���d�{|ª§_��|d�u�¨�f½d�¨;�a`ce��E�|u$b$�E��^�f ¾¬Î �|u$��_�`c^� ~d���_�z;`Du$d��~��u5^�{
�~b�ea�| ���_�^�ea���|u¢^�_a�|{�`}�d�u¢^¬��`cea^�b�`���_�z$`¦b�e��| S�<�|{|{4pkd�u�_s^���u ¾ÅÁ � ¾ »~b�ea�| ���_�^�ea�D^�e�d�ª$u$ �^�u�fSb�����`ku
_���{|` pk`cu�_�`kes�Êx-ÒHz$���H��d�ª;{| Spcd���_<��`ce�fS{|�«_a_�{�` ^� ; $��_a�|d�u5^�{����|�a���|d�u°_a�|��`½}£^2��`q�:���|u�ª;_�`k�<�¸`keN_��|{�`¬�Êx
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�4`c��_�e�^� $`��$�®ß�x«�;l"ea`k��_ad�u7�$Þ©x�t®x«�5��d�u$`c�k�;�2xE�"x��§l"z$�|{�{|���$�c��Þ©x ¤ x«�;Þ<d�b�`kea�c�Et®x§vHxEv<x«�;ÒH�«_�ª$�k�$¡ºxEt�x��
Þ<�|dona^;�$¡Lx��;x«��¥¦^�¨;ª$Çc 5^§�U�2xU]�x ¾ ����� t �©tG»�Ý�Ý$� ¾¬Î§¾ Ý$x
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