
���������
	��
�����������������������
 !�!"�#

$&%!'(%!)+*-,/.102,436587(9:%;'(%;<>=4?(@BA2?(CEDGF HI7!JK%(LM%N<>=O?QP�AR,/SUTVHGF WX7(LM%;'-%;Y�0XZQP�AV[>\27
] %!'-%!L+^/=O?QP�A2Z(3-_VZ(`R7(LM%NY�^4aECECEARbX?c[ 5UF d 7!e+%!JK%(f+_VZ(Z!aE^ H 7;Y+%!'20X?!Z(^hgjik,4*!CECElV7
<N%>ik,4*!=/m2_n,n5V7-JK%-o�%-pqaEZr5UF s�7('-% ] =nt:au_n,4Z!A2Z65n7>tK%vJw% ] _nS/=nA2Cu. ` 7('-%!<>ARSU0>5jxR7-f&%
] %;<>@yauS/? 5
zh{G|�}G~���{2~������R~������c}8���O��}O���4���4���Q�����O���j�����u�������!}G� � �h�4���I�E}O�v�������8�������O���v���h�X�U �¡
¢ ���j�u���O�2�4£���¤¥�¦|�}O�j�u£:���I�u���Q�����O���j�����u������§M}O�j�G�¨}4�2©O�q�!�G�����Eªn��«¬}O���4�>§­¤® �¡n���� 
¯ �v}8�;�h�O�������u���O�R�O£���}O�R©:{R�G�¨}O��«;°V�O���E~����-±���{��³²¬�U©8©8}O��©�{G|�}G~���´N� ��ª/°V�q�;�����¦���j�
²6�������R����� �u�(§­¤® �¡n�G�Gµ
¶ ±q�·{V��²¬�U©8©8}O��©¸{O|�}8~j�·´N� ��ª/°V�q�;�����¦���q¹K{�{��qºj�¬²6�������R����� �u�(§­¤® �¡n�G�Gµ
»U¤¥�¦|�}4���u£
�����q���q«;°V�O���E~���}O�2©��·���u���O�2�O£¥�O��¼c°��:½v|I�����Q���¾�O���������u�4�(§k�u� ���O�+¿����4�X���
§­¿��
ÀU�q�·���2¿
ÁU�v�U~j�U°�����©:§M}4���u���­�¬©O�4}O�2~j��©M¼2��~j°n�2�G�¨��ªO�K�;�����¦���j�!{2�G�¨}O��Â����j�u����|I°V�4���E~����v}8���O��}O���O�j�O�
¤¥�¦|R�¦ÃX�!�GÄ¾�Rµ4�(«¬}G�¨�¥��� ���O�¬�v�
�h��ÅV¡��
Æ �Q�����O���j�����u�������6|8|R� ����©:{R~������2~j�������vÇ·Ä¦ÈO �µ8¡ÊÉ��¾�2©O����~j°V�({IË!�¾�ÍÌ4�����¨}O�R©
Î/¤¥�¦|�}4���u£
�����q���q«;°V�O���E~���}O�2©��·���u���O�2�O£¥�O�(Ï¬�E~j�K�Q���¾�O���������u�4�(Ç��OÐV�����O����¼QÑÒ�8�G¡G¡GÈ
Ó/¤¥�¦|�}4���u£
�����q���q«;°V�O���E~����Ô�c�I���O���j�j�¾�u�+�1�
�!}O� � �h�O�j���E}4�v�������8�������4�q�v���h�X�/ V¡
z�Õ ¤¥�¦|�}O�j�u£:���I�¬���q«;°V�O���E~����-§M�O�I��}O�2}:{���}O�¦�w�Q���¾�O���������u�4�(�q�UÌ/��£
}O�I�(§B¼ÖÈ8�V�Oµn�

×uØ�Ù�ÚhÙhÛ¨Ü8ÙUÝKÞ/ß�àVÙháIâ�Ùhã¥ä2Ù�åqæ4çGç8ænè2é4ÚhÚhÙhá�â�ÙUÝMÞ/ß
àVÙháIâ�Ù�ã�ä2Ù�åqæ4çGçGæGê
ë¸ì>íhîhï/ðRñGîGò�ó6ô ÙNØqÙhõIÜ8Ùhö�Ø�éOã:é4â¦÷�ø�Û¨ù ô¥ú öIÙ�å�ùO÷ÔàVûGü�é4å(à�á2ÙhÚ�â�å�ûOý�ÚhûGáIÛ¨ÚNþ1ã:é4ùGÙ�åN×Eÿ�����������ê
ûGäIý�Ù�å�Ü8Ùhý�ý�ûOü�é4å ô é/åjÝ	��
�åjéh÷�ý
é4öRÝyù8éOã
ã:é�
EåjéU÷�ý�
¾å�ûGã����8Ù��³â�ûBÞ/ß��+Ù����¬Û â ô ý�á�é4â�Û�éOü
å�Ùhý�ûGü¨õ�â�Û�ûOö éOý ô Û¨ù ô éOý¥æ�� �ké/å�Úhý�ÙhÚhûOöRÝIý��>þ1ö�ý�â�ÙhéGÝMû�
�
�ûnÚhõIý�ý�Û¨ö�ùkûGá�â�Û¨Úhý��>Û¨ã:éOùOÛ¨ö�ù­Û¨ýÔäRéOý�ÙhÝ
ûGöÖö�Û¨ö�Ù+å�û4âjé4â�Û¨ö�ù&ã
ûVÝIõ�ü�é/â�Û�ûOö ÚhûOü¨ü�Û¨ã:é/â�ûOå�ý:â ô é4â
â�Û¨ã
Ù�
�ã
ûVÝ�õ�ü�é4â�Ù¸â ô Ù+Û¨öIÚhÛ�ÝIÙhönâ �Rõ�!BéOý
â ô Ù¬ý�áRé4ÚhÙhÚ�åjé�
¾â6å�û4âjé4â�Ùhý��Iànâjé4å�â�Û¨ö�ù"
Íå�ûGã�â ô Ù�é/å�å�Û¨ÜGé4ü�â�Û¨ã
Ùqû�
vÛ¨ö�ÝIÛ¨ÜVÛÍÝ�õRé4üRá ô ûOâ�ûGöIý��nùOå�ûOõ�ö�Ý�

äRé4ý�ÙUÝ
ý�û#
¾â$�ré/å�Ù·â ô Ùhö:õ�ý�Ù�ý;â ô Ù�ã
ûVÝIõIüÍé/â�ÙUÝ�ý�Û¨ùGö�éOü¨ýrâ�ûÔå�ÙhÚ�ûGö�ý�â�å�õIÚ�â6Û¨ã:é4ùGÙhý6û�
vâ ô Ù�ý�ûOõIå�ÚhÙ%�

ó6ô Ù¸á�õIå�á2ûOý�Ù�û�
�â ô Û¨ý�áRé4á2Ù�å�Û¨ý�â�ûKÚhûOöVÜ8Ù�÷Êä2û4â ô éOöyÛ¨öVâ�õIÛ â�Û�ÜGÙ&
¾ÙhÙhü¬é4öRÝÊâ ô Ù:ã:é4â ô Ù�

ã:é4â�Û¨ÚUé4üQä�éOý�Û¨ý�
�û4årâ ô Û¨ýrÛ¨ã:éOùGÛ¨öIù�áIå�ûnÚhÙ�ý�ý��('�ûOü¨ü�û)�¬Û¨ö�ù:é�å�ÙhÜVÛ¨Ù���û#
>â ô Ù�å�Ùhü¨ÙhÜOéOönâ ô é4åjÝ��6é4å�Ù%�
â ô Ù�Û¨ã:é4ùGÛ¨ö�ùká�å�Û�öIÚhÛ¨á�ü¨Ùhý¥éOö�Ýwâ ô Ù
ä�éOý�Û¨Ú:äRé4Ú*�+
�áIå�û�,�ÙhÚ�â�Û�ûOö ã
Ù�â ô ûVÝMé4å�Ù:Ý�Ùhý�Ú�å�Û¨ä2ÙUÝ-�>éOü¨ûGöIù
�¬Û â ô â ô ÙhÛ årå�Ùhü�é4â�Û¨ûGö+â�û.'�ûGõ�å�Û¨Ù�årâ�åjéOöIý/
�ûOå�ã
ý���àVÙhÜ8Ù�åjé4üQý�á2Ù�ÚhÛ10RÚ�é4ü�ùOûOå�Û â ô ã
ý�×32Nü¨ÙUé4ö4�(� ú ���
5 Û1!�ûGöIýÔéOöRÝ�'�ûOå6�6é4åjÝ�
7'>Û â�â�Û¨ö�ù8ê�éOá�áIü¨Û�ÚhéOä�ü¨Ù
â�ûkÿ��8�9�:����Û¨ã:éOùOÛ¨ö�ùké/å�Ù
äIå�Û¨Ù���÷&ÝIÙ�ý�Ú�å�Û¨ä2ÙUÝ-�
ó6ô Ù6Ú ô é/åjéOÚ�â�Ù�å�Û�ý�â�Û¨Ú¬ý�â�å�ÙhöIùOâ ô ý!é4öRÝ��NÙUé#�VöIÙhý�ý�Ùhý!û#
Râ ô Û�ý-â¦÷Iá2ÙNû#
2Û¨ã:éOùOÛ¨ö�ù�é/å�Ùrý�õ�ã
ã:é4å�Û<;hÙhÝ-�
=?>�@4A�B ï�C>í%D à�õ�öFE(��
Eåjéh÷Iý�G à�õIöFEH'>ü�é4å�Ùhý�G þ1ö�ý�â�å�õIã
Ùhönâ�ý�G þ1ã:é4ùGÙ 5 å�ûnÚ�Ùhý�ý�Û¨ö�ùIG
J õIã
Ù�å�Û¨ÚUéOü4�+Ù�â ô ûVÝIý

KMLON�P�Q�R:S�T8U�VWQ�X7S9P

t:?(_	Y(,4a�@yAR,/[�^/=nau_VZcS/a[Z!=B0W\^]h_V=8S/a`_2_ 02.¸S/?-_ J¸_V*a_2_VZ J¸A2@yARS�[�)+aubX?
9ÔZ-_n,/b2[
<v0XC�AR,·<bY6_V=8SU,/0X^/=80WY;aE=dch@yARb2_n, e/fIg?h.iMibj�kra�^¬S/?-_�^US/*(3-[­02.(_VZ-_n,4b2[k,/_VCu_VA2^U_�A2Z(3
Y!AR,4S/aE=nCu_ A2=n=8_VCu_n,4ARS/au0XZ
aEZ�^/0XCEAR,ml!AR,/_V^V%qt:?(aE^ka�^KA2=n=80X@nY!CEa�^/?-_V3o\v[ a�@yARbXaEZ-bRg
^)Y6_V=8SU,/0X^4=80WYc[ 02.w^U0XCEAR,�?(AR,O3�p�g�,4AV[>^ A2Z(3 bXA2@y@yA�g�,OAV[>^ 0�_2_n,�ArqIg�m2_+s SU0

Út æOçGçGæ ¿Ô� ÐVËN�����q~�}8©n��£¥�E~·«6ÐI�h� ����°�������Ã «6���¾���¦��©:�¾�k�¾°���±����¾°������¨}4�2©O��Ã

u�v:w#x�u�y+x+z+{%|�y�{�}#~+���b�3�+}%�a�	�)�+�����%���%���+�4�����a�7���^�I~��*�



� �������	�
����
����������
����
����������

� � g ] _+s _VZ(_n,/b2[w,4A2Z(b2_�P�auS/?&_VZ-_n,/b2[w,4_V^U0XCE*-S/au0XZM02.
! � m2_+s&72S/aE@ _�,/_V^U0XC�*-S/au0XZ
02."! � ^
02,I\N_nSUSU_n,�7!A2Z(3�^)Y;ARS/aEA2C6,/_V^U0XCE*(S/au0XZ A2^¸?(aEbX? A2^ � % qyAR,4=n^/_V=80XZ(3(^n%

t¸?-_ 0XZ(Cu[ Y(,4A2=8S/aE=nA2CK@y_nS/?-0v3 02. =80X@�\!aEZ(a�Z-b
^4*(=4? A2Z(bX*(CEAR, ,/_V^U0XC�*-S/au0XZ
P¸aES/?
?!aubX?³^U_VZ(^/aES/a[_vaESj[®aEZ
S/?(a�^Ê_VZ-_n,/b2[
,4A2Z-b2_ P¸auS/?!aEZ
S/?-_�=80X^USn7Ô@yA2^4^yA2Z(3
CEA2*!Z(=4?M=80XZ(^USU,4A2aEZcS/^�02.!A+^/@yA2CECc^/ARSU_VCECEauSU_�aE^�SU0+*(^/_¥=80XCECEa�@yARSU02,Ug \!A2^U_V3$#-0X*-,Oau_n,Ug
SU,4A2Z!^U.¦02,O@ aE@yARbXaEZ(b-%IY�0v3(_V3>gjA(Y6_n,/S/*-,/_�aE@yARbXa�Z-b-7n02.¦SU_VZM*(^U_V3Ka�ZkA2^USU,/0WY!?c[v^4aE=n^n7
P�0X*(CE3MZ-02S \N_ Y(,4A2=8S/aE=nA2C>aEZMS/?(aE^�^/auS/*!ARS/au0XZr7I^4aEZ(=8_�auSqP�0X*(CE3M,/_&%v*(au,/_�A�?(AR,O3�p�g
,4A�[ 3-_nSU_V=8SU02,�P¸auS/?'! �)( @yaE=8,40XZy^)Y!ARS/aEA2C(,/_V^U0XCE*-S/aE0XZySU0MA2=O?(au_+_2_�S/?(aE^ÔA2Z(bX*(CEAR,
,/_V^/0XCE*-S/au0XZr%ne�<v_n_³o�,OaEZ(=8_+*�,.-)/10	e �&24343 k�.¦02,�A ,4_+_vau_nP 02. aE@yARbXaEZ-b SU_V=O?>g
Z(a5%c*-_V^V% k76­Z-_&02.ÔS/?(_&@ 0X^/S?Y60IP¥_n,/.�*(C�02.�S/?-_8#-0X*-,Oau_n,­.1A2@ya�Cu[ 02.�SU_V=4?!Z(a9%v*-_V^
aE^�,/02S/ARS/aE0XZ(A2Cr@ 0>3(*(CEARS/au0XZ ^U[>ZQS/?(_V^/aE^n7^Z(,4^/S Y(,40WYN0X^/_V3 \v[ ] _n,/SUT	e �&24:	� k:A2Z(3
aE@�Y!Cu_V@ _VZcSU_V3 \v[�<-=4?(Z-0WY�YN_n,�7(t:?-0X@nY!^/0XZ�A2Z(3<;�ARSUSFe �&24:43 k¸.102,+Z-0XZ-gj^U0XCEAR,
0W\!^/_n,�_�ARS/aE0XZ(^n%
chZ A�^U0XC�AR, =80XZcSU_�=vSn7 Y(,4_+_vau0X*!^y,/_VCEARSU_V3 aEZ!^USU,4*(@ _VZcS/ARS/au0XZ aEZ(=nCE*(3(_V3³S/?-_

)+AR,43 p�g�,4AV[ ch@yARbXaEZ-b�<bY6_V=8SU,/0X@ _nSU_n, e�)Ip?cU<�koe7s�A2Z e�_n_nm>*&,?-)/10E7 �&243)( kO7
A�3(au,/_V=8ShgjaE@BARbXaEZ-b�?(AR,43�p¸g�,OAV[³SU_VCu_V^/=80WY6_ l(0�P¸Z�0XZ�S/?(_ <v0XCEAR, ] A@=-aE@&*(@
] aE^/^/aE0XZr%vL+CuS/?-0X*(bX? auS/^
@M*!CuS/a�g�b2,4aE3 =80XCECEa�@yARSU02, e�3(a[_>aE3-_V3 aEZcSU0A! ��( H ^/*a\r=80XC�g
CEa�@yARSU02,4^#kÔA2=4?(aE_+_2_V3 3 AR,4=n^U_V=80XZ(3 ,4_V^U0XCE*-S/au0XZ¬7vauS/^�0XZ(_8g�SU0Rg�0XZ-_wA2^/^U0>=naEARS/au0XZ 02.
aE@BARbXaEZ-b	Y;aB=v_VC�^¸SU0 3-_nSU_V=8SU02,K_VCE_V@ _VZQS/^k^/_n,4au0X*(^/CE[ C�aE@yauSU_V3�auS/^­^U_VZ(^/auS/a`_vauS�[2%NL
J¸02S/ARS/aEZ-b ] 0>3(*(C�ARS/au0XZ Y�0XC�CEaE@yARSU02, e�J ] Y&kÔP�A2^
*!^U_V3B.102,
^U0XCEAR, l!AR,/_?p�g�,4AV[
aE@BARbXaEZ-b:P¸aES/?KA2Z-bX*(CEAR,�,/_V^U0XCE*(S/au0XZK02. �43@C C a�ZkS/?-_ �)( gED ( m2_+sÒ_VZ(_n,/b2[K,4A2Z-b2_¥0XZ
S/?-_�)+aEZ-02SU02,4ac@yaE^/^/aE0XZ e ] ARm�A2^/?!aE@yA8*�,F-)/10�7 �&2	�4��G 6­?(mva
*�,F-)/10�7 �&2434��G 9¥Z-0X@ _27
�&2434� kO%¬<>*a\!^/_&%c*-_VZcS/Cu[27(S/?(_w)�AR,O3 p�g�,4AV[�t�_VCu_V^/=80WY6_ e�)Ip­t k�0XZ�S/?-_IH�0X?(m20X?
^/ARSU_VC�CEauSU_­*(^U_V3 Z-0XZ>g�,/02S/ARS/a�Z-b8#-0X*-,4au_n,:^/[vZcS/?-_V^/aE^�P¸aES/?ÖA2Z-bX*!CEAR,�,/_V^U0XCE*-S/aE0XZÖ02.
! 3@C C a�Z S/?-_ �)( g ��(4( m2_+s _VZ-_n,4b2[ ,4A2Z-b2_ e�iK0X^/*-bXaJ*&,J-4/B0�7 �&242K� kO%rLO\!A2CECu0v0XZ>g
\602,4Z-_�^U0XCEAR,�SU_VCE_V^/=80WY6_
P¸auS/?&SjP�0KJ ] Y�^n72S/?-_
)+aubX? 9ÔZ(_n,/b2[ ch@yARbXaEZ-bkf+_+_>aE=8_
e�)+9dchf?c)k.e�Y�,4A2Z!Z-_VCEC�*&,F-)/10E7 �&242 D4k�P�A2^�*(^U_V3ÊA2^�A _2_V?(aE=nCu_�.102,�@yARmva�Z-b+^/_+_2_n,4A2C
,/_VCE_+_�A2ZcSw_VZ-bXa�Z-_n_n,4aEZ-b�A23M_�A2Z(=8_V^&aEZ(=nC�*(3(aEZ-b S/?-_ 3-_V@ 0XZ(^USU,OARS/au0XZ�02.:A�?(aubX?>g
\!A2Z!3-P¸aE3-S/?¬7¬?(aubX?>g�,/_V^/0XCE*-S/au0XZ
^U0XCEAR, A2^)Y6_V=8SÊ^U[v^/SU_V@ A2Z(3
S/?-_ 3-_+_2_VCu0WY!@ _VZcS
02.�_n,/,/02,UgjA2Z!A2Cu[v^4aE^�SU_V=4?(Z!a9%c*(_V^
.¦02,¸S/?-_wJ ] Y 0WY(S/a�=nA2C¬3-_V^/aubXZ¬%

L+@ 0XZ-b S/?-_ Z-_nP .1_VARS/*-,/_V^Ê02.?fIg?h.iMi^jwaE@yARbXaEZ(b AR,/_ auS/^Ê?(aEbX?
A2Z(bX*(CEAR,
,/_V^/0XCE*-S/au0XZr7¬aES/^w*(^U_B02.:A2^)Y6_V=8Swm>Z-0�P¸CE_V3-b2_BaEZ Y!CEA2=8_y02. Y(,4_V=naE^/au0XZ Y60XaEZcS/aEZ-b-7
auS/^ Z;Z-_�_VZ-_n,/b2[&,/_V^U0XCE*-S/aE0XZ&A2Z!3 P¸aE3-_�_VZ-_n,/b2[&,4A2Z-b2_I_vau_nP�_V3ÊP¸auS/? Ak=80X@B@ 0XZ
^U_nS¥02.rb2,4aE3ML¨0WY!S/aE=n^�Nu7caES/^Ô,/_VC�ARS/a[_2_¸aE@y@&*(Z(aESj[&SU0&A2CEaEbXZ(@ _VZcS�_n,/,/02,4^V7QauS/^�A(\!aECEauS�[
SU0 ^U_VCu.¦gj=nA2CEa[\(,OARSU_�auS/^ 0�P�Z a�Z(^USU,4*(@y_VZQS/A2C¸,/_V^)Y60XZ(^U_ A2Z(3 aES/^ @y_VA2^/*-,/_V@ _VZcS
02.:A�CEAR,/b2_ Zc*(@�\6_n, eE! ��( H kk02.O#-0X*-,4aE_n,&=80X@nY60XZ-_VZcS/^M.¦02,ÊaE@nY(,40�_2_V3
aE@yARb2_
%v*(A2CEauS�[2%

L+Z 0�_2_n,�_vau_nP 02.�S/?-_ fIg?h.i�ibjÔ@yaE^4^/au0XZ aE^.Y(,/0�_>aE3-_V3 \v[Öp�aEZP*�,Q-)/10�7 �)(4(	� %
#(*(,/S/?-_n,�aEZ-.102,4@yARS/au0XZÖ=nA2Z \6_+.¦0X*!Z(3BARS�S/?-_+.¦0XC�Cu0�P¸a�Z-bKP�_+\ ^4auSU_V^�R>?QSUS)YSRUT4T�^4^/C
%1\6_n,/m2_VCu_n[2% _V3!*�T�?-_V^/^/a2A2Z!3K?QSUS)YFRUT4T�?-_V^)Y6_n,4aEA>% bX^U.�=R%¨Z(A2^/A>% b20�_VTI,O?-_V^/^/aE3!ARS/A2=8_VZQSU_n,V%
t:?(_�Y;*-,�Y60X^U_Ê02.¥S/?!aE^ Y!A(Y6_n,KaE^kSU0�3(_V^/=8,4a[\6_&S/?-_B=80XZ(=8_+Y(S/^MA2Z(3 SU_V=4?!Z(a9%v*-_V^
02.�J ] Y a�@yARbXaEZ-b A2^kaE@nY!CE_V@ _VZQSU_V3 0XZofIg?h.i�ibjO%6L+Z�A(YMY(,/_V=naEARS/aE0XZ�02.¥S/?-_

u�v:w#x�u�y+x+z+{%|�y�{�}#~+���b�3�+}%�a�	�)�+�����%���%���+�4�����a�7���^�I~��/�



����� �����K��� ��� ����� ��� �M��� � �K����� q

Front Tray

Spectrometer

Rear Tray

SAS CCD
(1 of 3)

SAS Lens
(1 of 3) Cryostat

Sunpower
Cooler

Radiator

Germanium
Detector
(1 of 9)

Grid
(1 of 9)

Grid
(1 of 9)

´;��ªOÐV���
µ8Ã 5 Ù�å�ý�á2ÙhÚ�â�Û�ÜGÙ¥û�
;â ô Ù¥ÿ��8�9�:���6Û¨ã:éOùOÙ�å)� ó6ô Ù �8Ù�÷�Û¨ã:éOùGÙ�å·ÚhûOã
á2ûGö�Ù�öVâ�ý�é4å�ÙÔâ7�Nû
Û�ÝIÙhönâ�Û¨ÚUéOü-ý�Ù�â�ý�û#
6öIÛ¨ö�Ù�ù4å�Û�ÝIý·ã
ûOõ�önâ�ÙUÝkûGöm
¾å�ûOöVâ�éOöRÝkå�ÙUé/å�ùOå�Û�ÝKâ�åjéh÷�ý��
	�ÚhûOå�å�Ùhý�á2ûOöRÝ�Û�öIù
ý�Ù�ârû�
>ö�Û¨öIÙ�ÚhûnûOü�ÙhÝ+ùGÙ�å�ã:é4ö�Û¨õ�ã
ÝIÙ�â�Ù�Ú�â�ûOå�ýrÛ¨ýrã
ûGõIönâ�ÙUÝ�ä2Ù ô Û¨ö�Ý:â ô Ù�å�ÙUé/å¬ùOå�Û�ÝIý�� ó6ô Ù�ý�ûGü�é4å
éOý�á2ÙhÚ�â·ý�÷�ý�â�Ùhã ×�à�	�à�ê6ÚhûGöIý�Û¨ý�â�ý·û#
!â ô å�ÙhÙ�ü¨ÙhöIý�Ùhý�ã
ûOõ�önâ�ÙUÝ+ûOöKâ ô Ù"
¾å�ûGönâ�ùOå�Û�Ý­â�åjéU÷ � ô Û¨Ú ô

�ûnÚhõIý¬ûGáIâ�Û¨ÚUé4üvÛ¨ã:éOùOÙhý¬ûGönâ�û:à�	·àI2�2�
·ý�ûOö+â ô Ù�å�ÙUé4åqùOå�Û�Ý�â�åjéh÷+�

^USU,4_VZ-b2S/?(^�A2Z(3ÊP�_VARmvZ(_V^/^U_V^�02.NS/?-_V^U_
SU_V=O?(Z(a9%v*-_V^�@yA�[FY(,/0�_2_:*!^U_n.1*!C4\602S/?Ê.102,
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^/*M\6=80XC�CEaE@yARSU02,4^V7r_VA2=4? =80XZ(^/aE^/S/aEZ-b�02.:A Y!A2au,M02.:P¸aE3(_VCu[ ^/_+Y!AR,4ARSU_V3
b2,4aE3(^MaEZ
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b2,4a�3Bb2_n0X@ _nSU,4[27;=nA2CEa[\!,4ARS/au0XZ A2Z(3 ,/_V^)Y60XZ(^U_­A2^
AÊ.�*(Z(=8S/au0XZÖ02.�_VZ(_n,/b2[BP¸a�CEC�\6_
bXa[_2_VZ�aEZ A .102,/S/?(=80X@yaEZ(bnY!A(Y6_n, \c[ )�*(,/.¦02,O3 *�,�-)/Í%

L+^ÊaECECE*!^USU,4ARSU_V3
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Y!A2aE,MaE^&@ 0>3(*(CEARSU_V3
aEZ�S/aE@ _ A2^MS/?(_ ^/?!A23-0�P 02.:S/?-_ ^/CEARS/^ÊaEZ�S/?-_ SU0WY b2,4aE3
A2CuSU_n,OZ(ARSU_VCu[B.�A2CECE^�0XZ S/?-_k^/C�auS/^�02,:^/CEARS/^
aEZ S/?-_­,/_VAR,:b2,OaE3r%K#-02,¸^/CEaES/^�A2Z!3 ^4CEARS/^
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H
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Subcollimator Number 1 2 3 4 5 6 7 8 9
Pitch (mm) 0.034 0.059 0.102 0.177 0.306 0.530 0.918 1.590 2.754
Slit Width (mm) 0.020 0.035 0.061 0.106 0.184 0.318 0.477 0.811 1.487
FWHM Resolution (arcsec) 2.26 3.92 6.79 11.76 20.36 35.27 61.08 105.8 183.2
Max. Transmission 0.60 0.60 0.60 0.60 0.60 0.60 0.52 0.51 0.54
Grid thickness (mm) 1.2 2.1 3.6 6.2 10.7 18.6 6.2 6.2 30.0
Slat Material Mo W W W W W W W W
Field of View (degrees) 1.0 1.0 1.0 1.0 1.0 1.0 4.4 7.5 2.8
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t:?(_'! � gj=n@ S/?(aE=/m .1,/0XZcSM^U_nbX@ _VZcSÊaE^K^U_VZ(^4auS/a[_2_y.1,/0X@ q�m2_+s SU0 ! �)(4( m2_+s
P¸?!aECu_KS/?-_ ! � gj=n@ S/?(a�=/m�,/_VAR,k^U_nbX@y_VZQSk_�=>SU_VZ(3(^+S/?-_Ê,/_V^)Y60XZ(^/_wSU0 � � ] _+s&%
f+_nSU_V=8SU02, ^U_nbX@ _VZcS/ARS/au0XZ®^4?(au_VCE3(^­S/?(_ ,/_VAR,M^U_nbX@y_VZQSM.¦,/0X@ S/?-_BaEZcSU_VZ(^U_nl!*V=
02.¬Cu0IP
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A2@nY;CEa[Z(_V3r7
^/?!A(YN_V3¬7;3(aubXaES/auTn_V3�A2Z!3oY!A2^/^U_V3 SU0 S/?-_FchZ(^USU,4*(@y_VZQS+f+ARS/A�o�,/0>=8_V^/^/aEZ(b��+Z(auS
e7chf­o�� k e�Y
*-,/S/aE^ *�,"-)/10E7 �)(4(	� kO%!t¸?-_Ichf­o�� ^USU02,4_V^
aEZ-.102,4@yARS/au0XZÖA(\N0X*(S¥_VA2=O?
Y!?(02SU0XZ A2^ Arq � g \!auS _+_2_VZcS P¥02,43 S/?(ARS aEZ!=nCE*(3-_V^BS/?-_�3-_nSU_V=8SU02, c�f&7
A � DRg
\!aES�_VZ-_n,/b2[�S/ARb A2Z(3�S/?-_³AR,/,4a`_�A2CMS/aE@ _2%kt:?(a�^�S/aE@y_ a�^�,/_V=802,O3-_V3�P¸auS/? �
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\6_nSjP�_n_VZ ^U_nbX@ _VZcS/^:A2Z(3 3-_nSU_V=8SU02,O^
SU0F\N_­aEZ-.1_n,/,/_V3 3(*-,OaEZ-bw3(ARS/AÊA2Z(A2CE[v^/a�^n%vL
DRg�$?\v[vSU_:^U0XCEaE3>gj^/S/ARSU_�,4_V=802,43-_n,V7R=802,/,/_V^)Y60XZ(3!aEZ-b¸SU0KA2C�@ 0X^US ��( s _+_2_VZcS/^n7Q^/SU02,/_V^
S/?-_y3!ARS/A .¦02,mY6_n,4aE0v3(a�=w3-0IP¸Z(Cu0XA23(a�Z-b-%rL�Z�A�_2_n,4ARb2_Ö02. � % 3 $?\v[vSU_V^mY6_n,K3(AV[
aE^�SU,OA2Z(^/@yauSUSU_V3�SU0yS/?-_kb2,/0X*(Z!3r%
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Incident photons from point source at infinity

t (~35 p)

     L = 1.55 m

     D=9cm

 (~ 15 rpm)

 7.1 cm

Subcollimator Axis

 Grid

 

RHESSI SUBCOLLIMATOR SCHEMATIC
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L ?(aubX?>g \!A2Z!3-P¸aE3-S/?B^U0XCEAR,
A2^)Y6_V=8S
^U[v^/SU_V@ e�<>L­<�kIe EN_V?!Z(3-_n, *�,Q-4/B0�7 �)(4(	� k
Y6_n,4@yaES/^+^4*a\!^US/auS/*(S/au0XZ 02.�A2=n=n*(,4ARSU_ Y60XaEZcS/aEZ-b m>Z-0�P¸CE_V3-b2_y.102,mY60XaEZQS/a�Z-b ^US/A�g
\!a�CEauSj[27!P¸?(aE=O?�Z-_n_V3 0XZ(CE[ \N_Ê=80XZcSU,/0XCECu_V3�SU0 AR,4=n@yaEZv*-SU_V^n%6t:?-_ <>L­<�=80XZ(^4aE^US/^
02.�qkCu_VZ(^/_V^�aEZÊS/?-_:.1,/0XZcS�b2,4aE3FY!CEA2Z(_
S/?(ARS�.10v=n*(^Ô^U0XCEAR,ÔaE@BARb2_V^�0XZQSU0MAK^U_nS�02. q
CEa�Z-_VAR,¥3(aE0v3-_�AR,/,4AV[>^�aEZyS/?(_�,/_VAR,�b2,4a�3�Y!CEA2Z(_2%ct:?-_­^U0XCEAR,�CEaE@�\Öa�^Ô3-_nSU_n,4@BaEZ-_V3
ARS : Y60X^/auS/au0XZ(^ e � Y6_n,·AR,4,4AV[Mk�ARS·,4ARSU_V^�*aY&SU0 �&�43 )¸Tme �&: )�T�Sj[bY!aE=nA2C$kO7RbXa[_>aEZ-b
Y!aES/=4? A2Z(3 [XA�P SU0 ! ( % D C C ,O@y^n%

J¸0XCECÊA2^)Y6_V=8S�aE^ Y(,/0�_>aE3-_V3O\v[ 0XZ-_ 02.ÖSjP�0 ,/_V3(*(Z(3!A2ZQS ^US/AR,�^/=nA2Z(Z(_n,4^n%
ch@yARbXaEZ-bwSU0&3(ARSU_+?(A2^�*(^U_V3BA&oÔ?(02SU0Rg ] *(CES/a[Y!CEau_n,/gjt�*a\6_�J:0XCEC;L�^�YN_V=8S
<v[>^USU_V@
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=80XZ(=8_+Y!S&\!*-S:*(^/_V^
AyCEaEZ-_VAR, Y;?-02SU0v3!au0v3(_­a�Z Y!CEA2=8_k02.·S/?-_ Y!?-02SU0X@&*(CuS/a`Y!CEau_n,V%
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