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GZ,�+202CgAÐT @8=>T-,�0�5�TN;2143-7�6xH-:8.�:8620�,�.�+278WaXk7�.-GECr¿�.�,�K�6 1dW
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¿�5�GIlJ@>5�0-:�@�6�Uu6J.-1 58l � Â�l-'M:86 1 ,c;214346 1Å+2:\.-1 58l � G%7�b�F
+-79@>14<�,�02[�+2:v@>.�,�GZ,�+2:8H/. � � � 1�. ±�0>� +25�l�!�,�K�6 14W]GM12F
+ 14GZUYGo@>D�=�14K�1i+�U4=�T�@>.�,�G%,�+4+-7�Wcq�62:�=-Co5f787802@�,�0-5�02@�U4,�0
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5�1d/�+2:�=�:�AÐ5�@8T2K�:�+4+-7�/�7j5Í.�:�5�5�,�T + 1 ,�Gn+ :j@>0�78.�7�WxGM1dqg,�+ 1
.�,�+ 0-/�,�+-7�@>5�6-7�/�7N14Kf=>UY3-,�+ 12T^1p?�=�,�6202.�7�+-7�@x1 KL;�=�:�K�GECgl
Ák,�W45�02@>140�,�=�[�+-7�A-;2.-19.�:�5�5�0�7�T + 1d1�G%,�bQ<�Uc;�,�.-@>7�W9GM1dqg,fF
+ [�O ¿�;�=�:�K�G%,�+ + CIG{1 5�0�7834+ 146-7�GEÂi1�s�*�Ô�F��^@p° � 5�G ¿�5
UY32,�0�7�Gu<�=�1d+ Cn02.�:8620-:�.�,�/�1 5�02.�:8`2141\@j5�:8GZ7�Go5�;�,�6202.�7�F
G%,�02.�,�Âk?�=>,�6202.�78+4C^5S?�+-,�.�/�1 ,�Wj7�6-7�=>7 ��� 62?�sx<�7�5�0214/�:8O�0
<�,�0�,�6 0�7�.�:9G%,�+-,�,93-,�GhK�:_°�+258l1'M:86 1dGn78D�.�:�Kf7�GSA�X�.�7�+20
<-:8+ +-7�/�7w5�14/�+2:�=�:Q5f787802@�,�0�5�02@�U4,�0vG%7�GZ,�+20�U_78D�.�:�K�7�@�:8+ 12T
;�=�:�K�GMCr5c0�7�3 +-7�5�02[�O <�7N@>.�,�GZ,�+ +-7�/�7N.�:�K�.�,�qg,�+412Tp1 5fF
;�7�=�[�K�U4,�GZ7�WÅ5�H>,�GMC{.�,�/�145�02.�:�`21d1Yl�s�14<>UVPg,�GrK�:x+ 1dG
;�,�.�,�6-7�=>,�D8:�+4141t;�7�=�,�K�+4CIW�5�14/�+2:�=g+2,�.�:�Kf=�1d3 14GSA�;�7�?�0�78GZU
GEC^G%7�/f=-1�;2.�7�@>78<-1402[w.�,�/�1 5�02.�:8`21dOo?�=�,�6202.�7�+-7�@�0�7�=-[�627
+2:83 1d+2:�Tc5�7 ����� +25w;�7�5f=�,�78D�.�:�Kf7�@�:8+ 1 Ti;�=�:�K�GECgl

mI:�D�=�O�<�,�+ 1 ,i?�=>,�6202.�7�+-7�@]5c?�+-,�.-/�12,�Wo@N,�<214+ 1d`2CR�
<�,�5�T20-641v6-?�sMA�;�7�T @8=�T2OQP�1dH�5�TQ5MD87�=-[�qg7�Wv@>.�,�GZ,�+ +-7�W�K�:�F
<�,�.�bw6-7�Wv7802+-7�5�140�,�=�[�+-7QGZ7�G%,�+20-:	78D8.�:�Kf7�@>:�+412T9;�=�:�K�GECgA
UY6 :�K�CI@�:�,�0�+2:o+2:�=�1d3 12,Å+-,�627�0�7�.�7�/�7Å<�7�;�7�=�+ 140�,�=�[�+-7�/�7
G%,�H-:8+ 1 K�G%:j78D�.�:�Kf7�@�:8+ 1 T]0-:86 14Hi?�=>,�6202.�78+278@2lÍÁk,�W45�02@>12F
0�,�=-[�+-7�A8?�=�,�6202.�7�+�UYA�.�7�bQ<�,�+ +-7�GZUv@g;�=�:�K�G%,�A8D�CE=>7ID�Ce+-,�F
78D8H>78<214G%7_;2.�7�=>,�0�,�02[c<�,�5fT2026 1aG%,�02.�7�@�<�7_.�,�/�145�02.�:8`2141
,�/�7j+2:8q�1dGÅ5�;�,�6202.�78G%,�02.�7�GSl
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=>7i;�7�=�UY32,�+-7i;�7 �����>��� 5�14/�+2:�=>7�@-A�62:�bQ<-CIWp1 K96-780�7�.�CIH
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K�:8@�1 5�1dGZ7�5�02[	3 145f=�:E5f78D�C�0214W�¿�.�,�/�145�02.�:8`2141Q78<214+27834+-7�/�7
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G%78G%,�+ 0>Ua;2.�1 =>,�0�:j+2:v@�0�7�.�UYORGM1dq	,�+ [jD�C�5�02.-CIHi127�+-7�@
32:�5�021d`97�;2.�,�<�,�=>,�+4+-7�/�7Í5f7�.�0�:�1 Kw;�=�:�K�GMCgl


Y:8@>1 5�14G%7�5�021a?�=>,�6 0-.�7�+ +4CIH]0�7�6-7�@i780]@�.�,�G%,�+ 1J<�=�T
.�:�K�+ CIHp?�+-,�.-/�1dWo.�,�/�1 5�02.�1d.8Ud,�GECIHJ32:�5�0214`�;�78K�@>7�=>T O�0
;�7�5�02.�7�1 02[c?�=>,�6 0-.�7�+ +4CE,�5�;�,�6202.-C�¿�1 =�1YAk320�790�7vb�,j5�:�F
G%78,�A%K�:8@�1 5�1dGZ7�5�021p<2@�:�bQ<2C�<21 X�Xk,�.�,�+ `214.�7�@>:�+4+-7�/�7L5�,fF
3-,�+ 12TÀ1 78+41 K�:8`21d1À780�?�+-,�.-/�141À?�=�,�6202.�7�+-7�@>Â]@�;2.�7�1 KfF
@>7�=-[�+278G{@>.�,�GZ,�+ +-7�G 14+20�,�.�@>:�=>,]K�:�<�,�.�bg,�6�lÑmI:812D87�=�[�F
q�14W�14+20�,�.�,�5i;2.�,�<-5�0-:8@8=�T-,�0x5�;�,�6 0-.a@]14+20�,�.-@>:�=�, � � � �
� � � +258A20-:86v62:869+2:�?�0214Hv@�.�,�G%,�+2:8Ht?�=�,�6202.�7�+ +-7�W95�14/�+2:�=
GM:�6 5�14GM:�=>,�+v19@�0�7�.�7�W9GM1dqg,�+ 1j<�7�5�021d/�:8O�0�0�7�=-[�627�;2.�7�F
0�7�+ C�5v?�+2,�.-/�12,�Wp�>�Q×n�%6-?�sMA�0�7�/�<�:i62:86J@L<2.�UY/�12,�G%7�F
G%,�+202C�5�1d/�+2:�=9=�1 D87�+-,�780�=�1d3 14Gn780iq	UVG%:�AY=�12D879G%7�bg,�0
D�C�02[_5�=>,�<�5�02@>12,�GuD87�G%D8:�.�<214.�7�@�6 1x?�0�7�WaGM1dq	,�+ 1x127�+2:�F
GE1v.�:�K�+-7�/�7�0214;-:�l"'M:86-7�Wv5�;�,�6202.w;2.�,�<-5�0-:8@8=>,�+j+2:g.-1 5�l Ã4A
/�<�,a62:�bQ<�:�Tn0�7�3 62:a��?�0�7aUd5�.�,�<2+-,�+ +-78,J;�7 �����>�>� .�,�:�F

6 8 10 12 14 16

A
m

p
li

tu
d
e 

 (
el

ec
tr

o
n
s 

p
er

 s
h
o
t)

0

0.005

0.010

0.015

0.020

0.025

E (keV)

)����� )| ����$ê�ü���åaú»ç�ê�ü���å$�(ë|�(
:���$�(
�ê�å$ì$ë|�(�����<�í�%îáê�ë��� /

=�14K�:8`214Wt6-7�=�1432,�5�0-@>7�?�=�,�6202.�7�+-7�@-A8K�:8.�,�/�145�02.-14.�7�@�:8+ + CIH
s�*�Ô�F��S@S1d+20�,�.-@�:�=>, � � � � � � � + 5M;�7�5f=�,Z78D�.�:�K�7�@�:8+ 12Tt;�=�:�K�F
GECgA�@_.�:�5�32,�0�,j+ :v78<-1d+\=�:�Kf,�.-+ CIWa1dGM;�U4=-[>5�lÍ�M7�=>UY3-,�+�F
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H�7�<�7�G�?�=�,�6202.�7�+2:Í5�K�:�<�:8+ +278WL?�+-,�.�/�1 ,�W�����¶
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 �����
/�<�, � �v3 1 5�=>7QK�:8.�,�/�145�02.-14.�7�@�:8+ + CIHjK�:�7�<21d+j=�:�Kf,�.-+ CIW
14GE;�U4=�[�5�?�=�,�6202.�7�+-7�@-A � � �c3 145f=>7j;�7�;-:�<-:8OQP�14Hc+2:jGM12F
qg,�+ [�;2.�780�78+278@2A � �Í;�=>7802+-7�5�02[�@>,�Pg,�5�02@�:S@�0�7�.�7�WjGM1dq	,�F
+ 1�¿ . ��� � � 5�G � ��ÂA � �L?�X�Xk,�620214@�+2:�Ti0�7�=�P�1d+2:9GM1dqg,�+ 1VA
+2:J6-780�7�.�78W�;2.�7�1 5�H�7�<2140u127�+ 1 K�:8`212T�A � 
 �Å0�,�=�,�5�+ CIW
UY/�7�= A�;�78<h6-780�7�.-CIG 5�7Å@>0�78.�7�W~GE14qg,�+ 1�@>14<-+27Å@�H�78<�F
+-78,E7864+-7S5�;�,�6202.�78G%,�02.�:Q¿ . � �¸°k5�0�,�.�:�<2ÂA � � �Q<21 :8;-:�Kf7�+
?�+-,�.-/�1dWw?�=>,�6202.�78+278@2A�.�,�/�1 5�02.�1d.8Ud,�GECIHg5�;�,�6202.�7�G%,�02.�7�G
@v,�<-1d+ 1434+-7�Gh14K�G%,�.�,�+ 141VlQÁk=�Ti?�=>,�6202.�7�+-7�@95w?�+-,�.-/�12,�W
ØZ6-?�s � � . � � Ø%6-?�sMA � . � � � ��� × � � �>� �2l_*!X�Xk,�62021d@�F
+2:�TÍ0�7�=�P�14+ :	GM1dqg,�+ 1t7�/�.�:8+ 1d3 14@>:�,�0-5fTÍ<�=-14+-7�Wv;2.�78D8,�/�:
?�=�,�6202.�7�+-7�@S@I@>,�Pg,�5�02@�,>A�0-:86w62:86�<-:�bg,M,�5�=�1w;2.�780�7�+w;2.�7�F
+ 1464+-,�0�@j/�=�U�D8[jGE14qg,�+41c1i@�CED8[>,�09@j.�,�K�U4=-[�0�:�0�,Q127�+ 1-F
K�:8`2141p@>C�5f7�6-7�?�+-,�.-/�,�021434+ CIWx?�=�,�6202.�7�+�Ak?�0�780\?�=�,�6202.�7�+
;�780�,�.�T�,�0ÍK�+2:83 1 0�,�=�[�+�UYO�32:�5�0-[Í5�@>78,�W�?�+2,�.-/�141�1c+-,gD�UdF
<�,�0aK�:8.�,�/�145�02.-14.�7�@�:8+J<�,�0�,�620�7�.�78GSlpÏY7�/f=�:�5�+-7e� ° � AM.�:�5fF
5�0�7�T + 12,>A�+2:N627�0�7�.�7�Gr<�=�1d+2:\;2.�78D8,�/�:\?�=>,�6202.�78+ :\5L+2:�F
32:�=�[�+-7�W_?�+-,�.�/�1 ,�WcØZ6-?�seUYG%,�+ [�q�:�,�0-5fT�@��t.�:�K�A45f7�5�0�:8@8F
=>T-,�0^�Z+ GSl�*!0�7]K�+ :�32,�+ 1 ,xGECy1u145�;�7�=�[�Kf7�@>:�=-1�<�=�T � l��145f=�7L;2.�780�7�+-7�@ ��� 5_?�+-,�.�/�1 ,�Wp��Ãt×n�Z62?�sMA�;�7�;-:�<-:8OgF
P�14Hp+ :];�7�@�,�.�H2+27�5�02[e@�0�7�.�7�W�GE14qg,�+ 1YAS+-,\;2.�,�@�CIqg:�,�0
����� K�:i14GE;�U4=�[�58l/'M:86 1dG�78D�.�:�Kf7�GIAZ<21 X�Xk,�.�,�+ `214:�=�[�+-78,
5f,�3-,�+ 1 ,j1 7�+ 1 K�:�`21d1a;�7v;�7�.�T2<26�Ue@>,�=-143 1d+ C�5�7�5�0-:8@8=>T-,�0
��� � �YD�+4��?�sMÌ 5�0�,�.�:�<dl
'%,�7�.�,�02143-,�5�641 5f,�32,�+ 1 , 1 78+41 K�:8`21d1 GZ7�b�,�0 D�C�02[

/�.8U�D87g7�`�,�+2,�+-7w62:869;2.�7�1 K�@�,�<�,�+ 1 ,g;�=>7�P�:�<-1v78.�D�140-Co@�CMF
D�14@�:�,�GZ7�/�7_?�=>,�6202.�78+ :c+2:c?�625�;�7�+-,�+ `21 :�=�[�+-7LG%:�=>UYO{@�,�F
.�7�T-02+-7�5�02[w:�<21 :�D8:�021d3-,�5�6-7�/�7t;�,�.�,�H�78<-:>A .�:�5�3-,�0�6-780�7�.�7�W
;2.�,�<-5�0-:8@8=�T-,�0�5f,�.-[>,�K�+�UYOo;2.�78D�=>,�G�UYl �+2:�=�1 K%=�140�,�.�:�0�UdF
.-CÀ;�7�62:�K�:�= Ak320�7_1 Kj5�UVPg,�5�0-@�UYOQP�14HiG%7�<�,�=>,�W\Ud<-:8.-+-7�W
127�+ 14K�:8`2141N:�0�7�G%78@�127�+2:8GM1\0�7�=-[�6-7j;�7�=�Ud?�GM;21d.-143-,�5�62:�T
GZ78<�,�=-[ !!Ud<-<�:�� � A ±�� Xk7�.�GM:�=�[�+-7�;2.-1dGZ,�+ 14GM:	<�=>TÍ=�O�D�CIH
5f787802+-7�qg,�+ 1dWL?�+2,�.-/�14WN+ :�=�,�0-:8OQP�14Hi;2.�780�7�+-7�@_1N@>CED�12F
02CIH�?�=>,�6202.�7�+-7�@-l�Á�:8+ + :�TtG%78<�,�=�[g;2.�,�<2;�7�=�:8/�:�,�0-A>320�7I5f,�F
3-,�+412,�1 7�+ 1 K�:�`21d1NK�:8@>1 5�1 0i0�7�=�[�6-7Í780c?�+2,�.-/�14W\@>K�:814G%7�F
<�,�W 5�02@�UYOQP�14Ht32:�5�0214`dA-:	0-:86-bg,I780t?�+-,�.�/�1d1Í5�@8T2K�1�?�=>,�6�F
02.�78+ :>lZmI:�=�1d3 12,	@QG%78<�,�=�1j.�T2<-:S?�GE;214.-1d3-,�5�6 19;�78<�D�14.�:�F
,�GECIHw;-:8.�:�G%,�02.�7�@-A8UV3 1 02CI@>:�OQP�1dHQ0-:�6412,�X�:8620�7�.-CgA�62:86
.�,�:�=�[�+2:�T_5�02.8UV620�UY.�:Q?�=�,�6202.�7�+ + CIH9UY.�7�@�+-,�WVA�K�:8.�T2<vT2<�F
.�:�1t<2. l½A>+-,E;�78K�@�7�=>T-,�0�;2.�7�@>,�5�021w5Z,�,E;�7�G%7�P�[�OÅ;2.�T2GZUYO
6-7�=�1d3-,�5�02@�,�+ +�UYOo78`�,�+ 6�U95f,�3-,�+412Tt@�U�5f=>7�@�12T HdA>5f787802@�,�0�F
5�02@�UVOQP�1dH^+ :�qg,�G�Uu?�625�;�,�.�1dGZ,�+20�UYl��%7�;2C�0262:a@>5�,Nb�,
;2.�7�@�,�5�021�0-:�6-UYO 7�`�,�+ 6�Un;�7�62:�K�:�=�:\K�+2:83 1 0�,�=�[�+-78,\.�:�5fF
H�7�bQ<�,�+412,S.�,�KfU4=�[�0-:�0�78@	?�6 5�;�,�.-1dGZ,�+20-:	62:86t5I@>,�=-143 1d+-7�W
5f,�3-,�+ 1dWYA�;2.�,�<-5�62:�K�CI@>:�,�GECIHQ@	.�:8GM62:8H�UV62:�K�:8+ +-7�WjG%7�<�,�F
=�1VA-0-:86�1�5g14HjK�:8@>1 5�14G%7�5�02[�Oh7�0�?�+-,�.-/�141_@>CED�14@>:�,�GMCIH
?�=�,�6202.�7�+-7�@-lksi3 :�5�02+-7�5�021YA-GZ78<�,�=-[�!!Ud<-<-:�;2.�,�<-5�62:�K�CI@>:�F

,�0�.�:�K�+ 1d`�Uv@I5�,�3-,�+ 12T H�127�+ 14K�:8`2141j@IØg;�78.�T2<26-7�@Q¿�.-1458l¸°>Â
+2:N/�.�:8+ 14`-:8H^1 5�5�=>,�<>Ud,�G%78/�7L<21 :8;-:�Kf7�+2:N?�+-,�.�/�1dW^@�CED812F
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@�:�,�GMCIH]?�=�,�6202.�7�+-7�@e¿ ± 1 ��± 62?�s�ÂA�0�78/�<-:c6 :�6p@\+2:8qg,�G
?�6 5�;�,�.-1dGZ,�+20�,�.�:�K�+ 1d`-:�5�7�5�0-:8@>1 =�:j=�1dq�[j78<-1d+N;�7�.�T2<�7�6
¿�.-1458l Ã�Âl

}�<2+2:86-7]<-:8+ +�UVO¯G%78<�,�=�[aG%7�bw+-7a1 5�;�7�=-[>K�7�@�:�02[a<�=�T
@>CET @�=>,�+412TL62:83-,�5�02@�,�+ + CIHL.�:�Kf=�1d3 14Wx@9;2.�7�`�,�5�5f,j127�+ 12F
K�:8`21d1p@iK�:8@�1 5�1dGZ7�5�021a780N?�+-,�.-/�141e5�@8T2K�1e@�CED�14@�:�,�GZ7�/�7
?�=�,�6202.�7�+2:�l�³IKx.�1458l ± Ag;�7�=�UV3-,�+4+-7�/�7J;�7eXk7�.-G�U4=�:8G � ���
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<�=>TJ5�=�UY3 :�T�127�+ 1 K�:8`2141o5i@>+�UY02.�,�+ +-,�W�78D87�=>7�3 6 1VAS@�1 <�F
+-7�A4320�7�<�=�Tj;2.�780�7�+2:�5I?�+-,�.-/�1 ,�W_� ± 6-?�se;2.-195�0�7�=-6 +-7�@>,fF
+ 1d1_5�:�0�78G%7�G^bg,�=>,�K�:w@�,�.�7�T-02+-7�5�02[�@�CED�1 02[Í?�=>,�6202.�7�+95
@>+-U�02.�,�+ +2,�W �\F§78D87�=>7�3 641L¿ ?�+-,�.-/�12Tj5�@�T-K�1 ��l¸��6-?�s�ÂZ1v;�,�F
.�,�<-:�02[_,�GZUa6 1d+-,�021432,�5�6�UYOÒ?�+-,�.�/�1dOr@ � Ã%62?�su+2:9GE+-7�F
/�7�;�7�.�T2<-6278@j@>,�=-143 1d+ C�@�CIqg,Q@>,�.�7�T202+-7�5�021L@�CED81d@�:8+ 1 T
?�=�,�6202.�7�+2:�5%@�+-,�q�+-,�W � F 78D87�=�7�3 6 19¿�?�+-,�.-/�1 T�5�@8T2K�1 ��?�s�Â
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°�Ø�Ø q�r't�r�qxw�y%w�z|{s}s~+�fr'��r��s��z%��y|�%�4z�~���r��+r����s�a�!{s}s�H{ �%�+r

5Í;�,�.�,�<-:83-,�W\,�GZUx0�7�WLb�,t?�+2,�.-/�141YlwÏY=�,�<�7�@�:�0�,�=�[�+-7�A�K�:�F
.�,�/�1 5�02.�1d.�7�@�:8+ + CE,�+2:8GM1j?�=>,�6202.�78+4C�D8CE=-1YA25�6-7�.�,�,�@�5f,�F
/�7�A�<�,�W 5�0-@�1 0�,�=-[�+27v@�CED�1 02C�5 �LF 78D87�=>7�3 6 1a:�0�7�GZ7�@�bg,�F
=>,�K�:�l
'M:86 1dG�78D�.�:�K�78GSAS+2:8GM1Å;2.-1�78D�=�UY32,�+ 1d1o;�78@>,�.�H2+-7�5fF

021oGM1dq	,�+ 1o;�UY346-7�GÑ;2.�780�78+278@p+2:�D�=-O�<-:�=-1 5�[x?�=>,�6202.�7�F
+ C 5x?�+-,�.-/�12,�WYAQ5f787802@�,�0�5�02@�UYOQPg,�Wh;�,�.�,�<-:�32,a5fUYPg,�5�0�F
@�,�+ +-7�WYAo@Ñ<�,�5fT2026 1 ;2.�7�`�,�+20�7�@-A�?�+-,�.�/�1d1 780 ;2.�780�7�F
+2:]?�=>,�6202.�7�+�UYlhs�+ :�qg,�G�?�625�;�,�.-14G%,�+ 0�,i?�+-,�.-/�,�021432,�5fF
6 14Wh5�;�,�6202.u;2.�780�7�+-7�@�;2.�7�5�0214.�:�=�5fTu<�7 ���>� 6-?�s%A�:J14H
5�.�,�<-+2T�To?�+-,�.-/�12To5�7�5�0-:8@8=>T-=�:a��°�6-?�sMlS��.�7�0�7�+ + CIW�;�UdF
3-7�6�5f78K�<-:8@�:�=�5fTR;2.-1R78D�=�UV3-,�+4141Ò5�;�,�`214:�=-[�+278WÑGM1dq	,�F
+ 1aXk,�GM0�7�5f,�6�UY+2<2+ CIGh=�:�Kf,�.-+ CIG�14Kf=>UY3-,�+ 12,�G�5914+20�,�+-F
5�1d@>+-7�5�0-[�O <�7 ��� ���Vsk0 �85�GM��l ³IK�G%,�.�,�+ + CIWÀ?�+-,�.�/�,�0-12F
3-,�5�6 1dW�5�;�,�6202.�?�=�,�6202.�7�+-7�@h@u<21 :8;-:�Kf7�+-,Å?�+2,�.-/�14WR°��
��± 6-?�sÒ14G%,�=Å;�=�:8@>+ CIW�6 @�:�K�12?�6 5�;�7�+-,�+4`21 :�=�[�+ CIW�5�;-:�<dl
}�`�,�+ 6 :~<21 X�Xk,�.�,�+ `21 :�=-[�+-7�/�7�5f,�3-,�+ 1 Ty;2.�7�`�,�5�5�:~<-:�=�:
��� � �YD�+4��?�sMÌ 5�0�,�.�:�<w;2.-1t?�+-,�.-/�1d1Í?�=>,�6202.�7�+-7�@	ØZ6-?�sMl�!�:�5fF
3-,�02CgAZ;2.�7�@�,�<�,�+ + CE,_@N.�:8GE62:8Ha;�7�=>Ud?�GM;21d.�1d3-,�5�6-7�WJG%7�F
<�,�=�1�127�+ 14K�:8`2141j:�0�7�G%:Sbg,�=>,�K�:S;2.�780�7�+-7�GSA�;�7�62:�K�CI@>:�O�02A
320�7Í5�,�3-,�+ 12,w0-:86-7�/�7j;2.�7�`�,�5�5�:�127�+ 14K�:8`2141N5�UYPg,�5�02@>,�+ +-7
K�:8@>145�140�7�0�?�+-,�.-/�141Í5�@�T2K�1Q?�=>,�6202.�78+ :S1Í@�+2:8qg,�G]5f=�UV32:�,
<�7�5�0214/�:�,�0]5�@>78,�/�7cGM:8625�1dG�UVG%:_<�=�T\?�=�,�6202.�7�+-7�@-A�.�:�5�;�7�F
=>7�b�,�+ + CIHQ+ : �LF 78D87�=�7�3 6-,�:�0�7�G%78@Sbg,�=>,�K�:�l�sL0�7�bg,�@>.�,�F
GZT�AE78`�,�+ 62:\:�D�5�7�=-O�02+-7�/�7]5f,�32,�+ 1 T^;2.�7�`�,�5�5�:N@a.�:8GM62:8H
UY62:�K�:�+4+-7�WvGZ78<�,�=-1t7�62:�K�:�=�:�5�[Q+-,�@�78K�G%7�bw+2:g@g5�1 =�UvD87�=�[�F
qg78/�7L3 1 5�=�:i+-,�14K�@>,�5�02+ CIHx?�GE;214.-1432,�5�6 14He;-:8.�:8GZ,�0-.�7�@2l
ÏY=�,�<�7�@�:�0�,�=�[�+-7�AÍ<�=>T�6-7�=�1d3-,�5�02@�,�+ +-7�WR14+20�,�.-;2.�,�0�:8`21d1
+2:8q�14Ha.�,�KfU4=�[�0-:�0�78@L+2,�78D8H�7�<21dGZ7L;�7�5�02.�78,�+412,_:�<�,�64@�:�0�F
+-7�W]G%78<�,�=�1N+-,�UY;2.�UY/�7�/�79.�:�5�5f,�T + 1 TiD8C�5�02.�CIHL1 7�+-7�@�+2:
5�@�T-K�:8+ + CIH]?�=�,�6202.�7�+2:8Hx5_;�,�.�,�<-:�32,�W @�CED8140�78GZU^?�=>,�6�F

02.�7�+�Up5�UVP	,�5�02@>,�+ +278Wx<�7�=�1]?�+2,�.-/�141a@>CED�14@>:8OQP	,�/�7�,�/�7
127�+2:�l

�M7�=>UY3-,�+ + CE,g.�,�K�U4=-[�0-:�02Co1_.�:�K�@>1 0-:�TvGZ,�0�78<2146 :�G%7�F
/�U�0{;2.�,�<-5�0-:8@8=�T-02[�5fUYPg,�5�02@�,�+ + CIW 14+ 0�,�.�,�5�62:86 <�=�T
XBUY+2<-:8GZ,�+20-:�=�[�+ CIHw1 5�5f=�,�<�7�@�:8+ 14Wv;2.�7�`�,�5�5�78@Q.�:�5�5�,�T + 1 T
127�+-7�@v+2:Í:�0�7�GM:8HdAd0-:�6c1L@j`�,�=�78Go.�T2<�,w;2.�1d6-=�:�<2+ CIH�K�:�F
<-:83�A�5�@8T2K�:8+ + CIHÍ5S.�:�<-14:8`2127�+ + CIG^;�78@�.�,�bQ<�,�+ 1 ,�GJGM:�0�,fF
.-1 :�=>7�@x@�0�7�.-143 + CIGE1�@>C�5f7�6-7�?�+-,�.-/�,�021434+ CIGM1p?�=�,�6202.�7�F
+2:8GE1Yl

 �@�0�7�.�C @�CI.�:�bQ:8O�0o;2.-1 K�+ :�0�,�=�[�+-7�5�02[�sMl¸Ïkl �k,�.-+ CMF
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