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0.2 - 4.5 keV
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0.2 - 0.5 keV
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0.5 - 1.0 keV
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1.0 - 2.0 keV
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J(K9L �9M L<NPORQSORT?U M4V��9M�W�X L�Y�Y�ORT9Z W%rI[ K9L3m�m�\ r]M U Q^L<Y } U Y � L M@r]W2M Q^L<_ } O [ K [ K9L`Y [ U T9_?U M _ M�W2a w
[ ORT9L<YbOPT [ K9L l �� � X�X _ �cM�W�X � U X6d U Z2L�egfhJ(K9Li_?U [ U } L M L X<W M�M L X�[ L<_ r]W2M m�m�\jT W T w NPOPTcL:U M O [.V
U [([ KcOPY+Y [ U Z2L � U�Y(_9L<Y X<M ORk-L�_lk V t W�X K9L � Y d USL [ U�NmeInpo q2qcr:U�s�e
jEK W�[�W Q^L [�MtV } U YuL{� [�M U X�[ L<_ a Y�ORT9Z [ K9L l � l � OPQSU Z2LvY a k [�M U X�[ O W T � U X6d U Z2Lwn  NPU M _yx

�IaS�c[�W Tur:z2z2{c|  N%U M _^o q2q q�s�e  k M ORL r�W2ac[ NPOPTcL W%r�[ K9L(Q^L [ K W _}OPY �9M L<Y�L�T [ L<_SK9L M L e � W2M U~Q W2M L
_9L [ U OPNRL<_~_9L�Y X<M O �c[ O W T W%r�[ KcL M L<_ acX�[ O W T �9M�W�X L�_ a9M L [ K9L M L:U�_9L M OPY M L r L M�M L�_ [�W t W�X K9L � Y d U+L [ U Nme
nmo q qcr)U�s�e

J(KcL l � l �^M L<_ a9X�[ O W T �9M�W�X L�_ a9M L X<W T9Y�ORY [ Y W%r=[ K9L r]W NPN Wf} ORT9Z�Y [ L � Y���n4r�s [�M U T9Y r]W2M QSU [ O W T W%r
U NPN r]M U Q^L<Y [�W U X�W QSQ W T�n n���� s X�W�W M _9ORT?U [ LiZ M OR_�|�npo2s X<W T9Y [�M�a9X�[ O W T W�r U M L r L M L�T X L^OPQSU Z2L
r]M�W Q�Y�L�� L M U N8k�L<Y [ Lk� �-W Y a9M L�Y<|�n���s`Y a k [�M U X�[ O W T W�r L:U X K r]M U Q^L r]M�W Q [ K9L M L r L M L<T X L�OPQSU Z2L
U T9_�n��*s�Lk� [�M U X�[ O W T W%rt�cM�W y?NRL � K W [�W Q^L [�M4V r]MtW Q [ K9L~Y a k [�M U X�[ L�_lOPQSU Z2L�Y<e
 NPN X<W Q �9a�[ U [ O W T9Y } L M L � L M@r]W2M Q^L<_ } O [ K [ K9L r]M U QSL�Y�ORT [ L M T?U NPN V Y a k�_9OA��OR_9L<_�ORT [�W#r]W a9M

Y�L X�[ O W T9Y�n.���*� ���9�)�*� �����*s�eE\`O � L M L<T [ OPU N�k M OPZ K [ T9L<YtY���U M OPU [ O W T9Y W%r#[ K9L(k?U X6d Z M�W2a Tc_ } L M L�y [
} O [ KvU�Y�L X�W T9_v_cL<Z M L<L ��W N V T W QSOPU NEn]����� �c�����*s�e �X<W T*� W N a�[ O W T d L M T9L�N���U M4V OPT9Z f*a U _ M U [ O w
X U NRN V{} O [ K �-W Y�O [ O W T } U Y a Y�L<_�n]�c�2� �)�9  ¡�¢  �£ ���*s�e¤J(K9L�¥ � � } OR_ [ K�n%�-��¦ §-¢���¡�¨9s } U Y�YtL [
[�W r�© � O?��L�NPY<e � L a Y�L�_lU � K W�[�W Q^L [�M O X�M U _9O a Yªn�«� 2�2�*¨�¬�¡cs W%r � � O��cL�NPY�e

\ a L [�W^M L<YtOP_ a U N�T W T w NPORT9L:U M O [.Vc�cW2acMÄ� K W [�W QSL [�MtV�X<W2a NP_T W [ k�L X U NPORk M U [ L<_ r]MtW Q W kcY�L M w
��U [ O W T9Y W%r Y [ U Tc_?U M _®Y [ U M Y�e�J(K9L X<W L�¯ X ORL<T [ Y r]W2M�[ K9L X<W N W2M`[ L M Q^Y W%r�[ K9L [�M U�T9Y r]W2M Q�U [ O W T
} L M L�_9L M OR� L<_ r]M�W Q [ KcL X�W Q � U M ORY W T W%rW2a9M o`°ª±�²�³ zcr � K W [�W Q^L [�MtVq} O [ K [ K9L}_?U [ U�´ M�W Q
[ K9L �ª¥¶µ�·¸qcegz Q [ L�NPL<Y X<W2¹ Lhn��ªU�N a9º T V x¸»b_?U NRY d O�r:z2z�o2s�evJ(K9L W ¼ Y�L [ Y¤½8L M L5_9L [ L M Q^OPTcL<_
M L�N%U [ OR�2L [�W ³ ��©~Y [ U M Y�U�k W �2L r�¾ o q¿QSU Z~´ M�W Q [ K9L`\`À ��Á ±�J X U [ U N W Z W ´�Y [ L�NPNPU M¶W k�ÂtL X�[ Y�ORT
ÃÄ�2�ÅnmÃlU X�M OIL [ U�Nme?o�q2qcr:k#s�eEJ(K9L X U NROPk M U [ O W T X�W L�¯ X OPL�T [ Y X U Tuk-L�´ W2a Tc_uORTÅÃlqcr:k�e

J(KcL [�M U�T9Yt´ W2M Q�U [ O W TÅ´ M�W Q M L X�[ U T9Z a N%U M�[�W L f*a U [�W2M OPU N X�W�W M _9ORT?U [ L�Y�½�U Y�_9L M OR� L<_ a Y�ORT9Z
{2z � [�M U TcYt´ W2M Q�U [ O W T�Y [ U M YS½+O [ K r Æ r)zcÇÈ©®QSU Z®´ MtW Q [ K9Lv\`À �bÁ ±�J X U [ U N W Z W ´~Y [ L�NPN%U M
W k�ÂtL X�[ Y�OPTlÃÄ�2�ÅnmÃlU X<M OIL [ U Nme#o�q2qcr:k#s�e¶J(K9LiU:� L M U�Z2L¿_cO ¼ L M L�T X Lªk�L [ ½8L<L<T [ K9L X U [ U N W Z^U T9_
[ K9L X<W Q ¹9a�[ L<_ X<W�W2M _9OPT?U [ L<YE´ W2ME[ K9L [�M U�T9Yt´ W2M Q�U [ O W T}Y [ U M Y¶½�U Y8qcÇi i q2²~OPT M ORZ2K [ U Y X L<T9YtO W T�U T9_
qcÇi i q2²}OPT_9L X NPORT?U [ O W T�e

J�K?LhK?L É�T¿R*DIHÆY�R
Ê�LlK?U:�2LvYtL:U MtX K9L<_Ë½+O [ K9OPTGU M U _cO a Y W ´ª�2² i i U MtW2a T9_ [ K9LhÌ�À4ÃÅÍ�Î`\ ¹�W Y�O [ O W T W ´�Ï�Ð4³�´ W2M
Y [ U M Yª½+O [ K�U ¹ L M O W _ W ´(U M�W2a T9_Ñ�ceÒ�*©5_�euÓ MtW Q [ KcL5³�r�©Y [ U M YªL�ÔcU Q^OPT9L�_ W TcN VhW T9L^½�U�Y¤U
k9OPT9U MtV ½+O [ KuU ¹ L M O W _ W ´ÕU k W2ac[ �ceÒ��²�Ð.�ceg�2{¤_?U V Y�e8À [ ORYbU}Y [ U M U [+¹�W Y�O [ O W TÖ ¾ qcr<×<�2��Ø�� �9ÇÙ o q�Ú
Û ¾~Ü �2q2Ý���o i r r2Çi i q2{5nmÞ�o�q2q2q�s�Ú�½+O [ KU TU:�2L M U Z2L`ßÄQ�U Z T9O [�a _9L W ´8r:{ceÈ{ ²cÚ9U Tc_U TU Q ¹ NPO [�a _9L W ´
��U M OPU [ O W TSORT [ KcOPY�k9U T9_ W ´�U�k W2a�[ qceAr2r�QSU Z9e�Ó MtW Q [ K9LbOPQSU Z2L�Y8O [ Y�L�L<Q^Y [�W k-LbN W�X U [ L<_àORTàU
Y�QSU NPNcY [ U MX N a Y [ L M n]Y�L�L�ÓÕORZ9e2²�eá©2s�e¶ÃÅL<U Y a9M L<_^ßâU�T9_�ÍãQSU Z2T9O [�a _9L�YU M L(Z2OA�2L�T�OPT�JäU k9NRL+²ceg�ce

J(KcLªkcOPT?U M4V NROPZ2K [(X�a9M � L¿ORT [ K9L�ß�k?U�T9_ a Y�ORT9Z [ K9L~L ¹ K9L<Q^L M OPY W ´Õ\�z2znpÓäOPZ9ec²ceg��s8Y�K W ½+Y
[ ½ W Q�U�ÔcORQ�U5U�T9_®Q^OPTcOPQSU W ´�_9O ¼ L M L<T [ _9L ¹c[ KåU Y~L�Ô ¹ L X�[ L�_�´ W2M U TæL<NPNRO ¹ Y W OP_9U NÕU�T9_æÏ�Ð M U V
K9L:U [ OPTcZ�NPOPZ K [äX<acM �2L(´ W2M U�K9OPZ K}Q�U YtYÕÏ�ç�Íynpè�ÃuÏ�Í�s [�W Z2L [ K9L M ½+O [ K�U`_ W2a kcNPL�ÐéY�ORT a Y W OR_?U N*ê [
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x R?S��UTWVYX�Z�[9X$\ \ ] �kÉ x R?S��'T@VYX$Z^[9X$\ \ ]_�kÉ
_ Z VU²a` V�[9X�Zcb [dba² b$ZYXfegX$h i Zcja²a`ck l k�[+V [dbU² b b�`�egX$h
_ Z VU²a`cl \ j�l$` [dba² b$Zcj�e�l�h _ Zcja² b�[ [+V k j [dbU² b b XfegX$h
_ Z VU²a`cb \ \�[+V [dba² b$Z V^e�l�h i Zcja² b$Vc\$`YX�[ [dbU² b$`cl�egX$h
_ Z VU²a`cb b b�[dk [dba² b X�k�egX$h _ Zcja² b$Vck�Z j \ [dbU² b$`cj�emZ h
i Z VU²a`ck b^[+b l [dba² b$Z V^e�l�h i Zcja² b X�\ l�\^[ [dbU² b j$Z^egX$h
_ Z VU² b X�j^[dX�j [dba² b�j^[�egX$h _ Zcja² b$Zcl \$V�[ [dbU² b$`�[�egX$h
_ Z VU² b$ZYX�k�l^[ [dba² b�j^[�egX$h _ Zcja² b�` `nX�ZYX [dbU² b$` V^emZ h
_ Z VU² k�\$`Yj�j�V [dba² b$Zcb�e�j�h _ Zcja² b�b$`�[dX�[ [dbU² b k$V^e�l�h
i Z VU² k�[dj j�l�V [dba² b$Zcj�emZ h _ Z�`q² j�`nX�\$Vcb [dbU² b j�`�e)`ch
_ Z VU² k�j$`nX$\$` [dba² b�j$`�emZ h i Z�`q² j�k k l X�\ [dbU² b�V k�e�b�h
_ Z VU² k�`YjcX$k l [dba² b�j�Z^emZ h _ Z�`q²a`�`�[+Z�Vcb [dbU² bcX$b�emZ h
_ Zcla² \�\�Zc\�[+V [dba² b X�`�emZ h _ Z�`q² b�\cX�j�jcX [dbU² b�Z^[�emZ h
_ Zcla² k�[dk�VcX�b [dba² b X�[�egX$h i Z�`q² b�[9X�\�`nX [dbU² b l�b�egX$h
_ ZYX[² j�`Yj�V$`Yl [dba² b�`Yb�e�j�h _ Z�`q² b$Z�` `cb k [dbU² b l�\�egX$h
_ ZYX[² j�b j l X�l [dba² b�b^[�emZ h _ Z�`q² b�j j j$Vc\ [dbU² b�V k�egX$h
i ZYX[² j�k j$`�`�[ [dba² b�j j�e�l�h i Z�`q² b�`cZcb�k^[ [dbU² b l�[�egX$h
_ ZYX[²a`c\�Zcj�`�[ [dba² b�`Yb�e�l�h _ Z�`q² k X�\$`cjcX [dbU² b^[dXfemZ h
_ ZYX[²a` Vc\ b$V V [dba² b�b^[�egX$h i Z�`q² k$Zc\�V$`Yb [dbU² bcX�V^egX$h
i ZYX[²a` Vck k X$V [dba² b$Z Z^e�l�h i bcX[² j�k k \�k$` [dbU² b$`cl�e�l�h
_ ZYX[²a`cl b�Z^[dk [dba² b�`Yk�e�l�h _ bcX[²a`c\ b$` V�` [dbU² b b Xfe�l�h
_ ZYX[²a`�` `�[+k k [dba² b�`�[�e�l�h _ bcX[²a` Vcj b$Z V [dbU² b k�\�egX$h
_ ZYX[²a`ck^[+Z�Vcb [dba² b�`Y\�e�l�h _ bcX[²a`�` `cV lcX [dbU² b j�j�egX$h
i ZYX[² b�\ \cX�Vcb [dba² b�`cZ^e�l�h i bcX[²a`cb�Z�`�`cZ [dbU² b j$Z^egX$h
_ ZYX[² b�\ k$`cj k [dba² b�`Yl�egX$h _ bcX[²a`ckcX�j�[db [dbU² b j$Z^egX$h
_ ZYX[² b�[dkcX$j b [dba² b�`nXfe�l�h _ bcX[² b X�k�V�Zck [dbU² b j�[�e�l�h
_ ZYX[² b�j \�Z�V�[ [dba² b�bcXfegX$h _ bcX[² b�b l b�l^[ [dbU² bcX$j�egX$h
i ZYX[² b�j k$`cb \ [dba² b�k$`�egX$h i bcX[² b�k�ZYX�X�\ [dbU² bcX�Xfe�l�h
i ZYX[² b�`YbcX$\ l [dba² b�k b�egX$h _ bcX[² k�\ j�Z l k [dbU² b�Z�Z^egX$h
_ ZYX[² k�\ jcX$l�Z [dba² k�\�V^egX$h _ bcX[² k$Z Vcj�k$` [dbU² b�Z \�e)`ch
_ ZYX[² k�[+Zcl$VYX [dba² b�k$`�egX$h i b ja² j�lcX�\�k$` [dbU² b�Z l�e�l�h
_ ZYX[² k�`�[d\�[dk [dba² k�[9XfegX$h _ b ja² j X�lcX$l b [dbU² b�Z�Z^egX$h
i ZYX[² k�b$`Yk�b j [dba² k$Vcl�egX$h _ b ja²a` V�`Yl�bcX [dbU² bcX�XfegX$h
_ ZYX[² k�k$`Yl�\ l [dba² k$VYXfegX$h i b ja²a`YX$Vcb$VYX [dbU² b l�`�egX$h
_ Z ZU²a` Zcl b�j j [dba² b�l�V^emZ h _ b ja² b�k$`Yk�`cZ [dbU² b�V^[�e�j�h
i Z ZU²a`cj�V�`cb k [dba² b$V�`�egX$h _ b ja² k$V�[9X$\ \ [dbU² b^[dXfe�j�h
_ Z ZU² b�j^[+Z�Z�[ [dba² b$Vc\�egX$h _ b ba² j X�l \�\ k [dbU² bcXf[�egX$h
i Z ZU² b�`Y\ b$V V [dba² b$VYXfe�l�h i b ba² j$Z V�[+\ j [dbU² bcX$l�e�l�h
_ Z ZU² k$Zcb b�\ b [dba² b�[dl�egX$h _ b ba² j�jcX�k�j�Z [dbU² b l$Z^egX$h
_ Zcja² j�`cV�[Y`Yj [dba² b�b b�egX$h _ b ba²a` Vcb$`cl b [dbU² b l�k�e�l�h
i Zcja² j�b \ b�k^[ [dba² b�k�Z^e�l�h _ b ba²a`YX�[dk�j b [dbU² b�V j�egX$h
_ Zcja² j�k \ \�[+V [dba² b�bcXfegX$h _ b ba²a` Zc\ k�[9X [dbU² b^[+j�egX$h
i Zcja²a`c\^[9X$\ \ [dba² b�b l�e�l�h i b ba²a`cj \^[+\cX [dbU² bcX�Z^emV h
_ Zcja²a`�[+Zcl�b�V [dba² k�\ k�emZ h i b ba²a`cb \ j�l$` [dbU² b�VcXfe�l�h
i Zcja²a` VYX$Z b l [dba² k�\ j�egX$h _ b ba² b�`Yb b�\ b [dbU² b�V j�e�j�h
_ Zcja²a`cl k j�\ j [dba² b�b j�e�j�h _ b ba² b�k l k$Zcb [dbU² b l�\�e)`ch
i Zcja²a`YX�b l�j b [dba² b�b l�emZ h _ b ba² k$V�`Yj�b�Z [dbU² b^[+l�e)`ch
_ Zcja²a` Z�`Yb$VYX [dba² b�b b�e�j�h _ b ka² j�k b l�[d\ [dbU² k^[nV^egX$h
i Zcja²a`cj j�Z k$` [dba² b�b \�egX$h _ b ka²a`�[d\ k�l b [dbU² k^[nV^e�l�h
_ Zcja²a`�`cZ�` Z V [dba² b�b�V^e�l�h _ k \a² b X�[dj$Z Z [dbU² b l�b�emZ h
_ Zcja²a`cb j�Z�Vcb [dba² b�k^[�egX$h _ k \a² b�b j \�`Yj [dbU² b l$Z^e�j�h
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[�W¤[ K9L�_?U [ UnpU:�2L M U Z2L`ß�QSU Z2TcO [�a _9L W ´r){�ÇÈ{2²2o��ãqcÇgq2qcr2ÚcU Q ¹ NPO [�a _9Linp�2��� r�s g r)q / f(QSU Z*s�e
J(K9L ¹ K?U YtL W ´ [ K9L�Y�K?U�NPN W ½8L M Q^OPTcOPQ a Q ORY�Y�K9OA´ [ L<_hk VæÜ qcÇgq2z�© ²�� qcÇgq2q�o�{�½+O [ K M L<Y ¹ L X�[~[�W
[ K9L�L X NRO ¹ YtL X L<T [ L M¤W ´�\�z2zuOPT [ K9L�Y�U QSL�_9O M L X�[ O W T�U Y¤U�NPY W OPT9_cO X U [ L<_�k Væ[ KcLSÏbÐ M U V NPOPZ K [
X<a9M �2LSn�YtL<LªÌ�L X�[ e?²ceÈo�eRr)s�eEJ(K9L�_ W a k9NPL�Ð.YtOPT a Y W OP_?U N#ê [ ORY W T9N V U X�M�a _cL~U ¹9¹9MtW Ô�ORQ�U [ O W T [�W¤[ K9L
_?U [ U}U T9_ [ K9L�Q W _9L<N ¹ U M U�QSL [ L M Y X L Mt[ U OPT9N V U M L�U ¼ L X�[ L�_uk V T W T�Ð a T9OR´ W2M Q Y�U Q ¹ NPORT9Z W ´ [ K9L
W2¹c[ O X U�N9NPORZ2K [EX<a9M �2L�eJ(KcL�_9U [ U~Y a Z Z2L<Y [ U~_9L�L ¹ L M Y�L X<W T9_9U MtV Q^OPT9ORQ a Q npU MtW2a T9_ ¹ K?U�Y�L�qceg²�s
½+K9O X KàU X<X�W2M _9ORT9Z [�W JäÂtL�Q d L<Y8L [ U Nme�n r)z2{2²�s�Q^OPZ2K [¹�W OPT [ U [¶[ K9LbL ¼ L X�[�W ´�U TàU X�X<M L [ O W T�_cOPY d
OPT [ K9L5Y V Y [ L<Que®ß QSU Z2TcO [�a _9L5U T9_ãÍ��*ß X<W N W2M U [ ÏbÐ M U V L X NPO ¹ Y�LàU M Lvr:{ceÈ{ z2q�U T9_�Ð.qceÈq q�©
Q�U�Z9e

')(�� �v0�9 2�F:9 9G0?68@

J�K
	 K#M �����V�\GW1T�C T����mT���TGV©Z~R
\�z2z®_cL [ L M Q^OPT9L�_ [ K9LvL X NPO ¹ Y�L ¹ U M U QSL [ L M YS´ W M Ï�Ð4³ a Y�OPTcZ�OPT [�W [ U Nb© q d YàU�T9_Ë��o2© d Y W ´
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