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X 7,:ZY*,9G2>/[EH2�\�:37,EH78]39G7M1<P X EH-078/'5878/^\.-W78/324/	*,/�_a`cb�P3/<1
dfecbg*ih>PjP</[EH249;+GP<CD:324/lk�)!-W2nm.9;=824AUo
/<-0+G+G2p:<-0249q5878/r+G78N0NW2>/�-W/i1<-W2>+G2>V�st*u]<-0EG24Nv13-W+ X P3EG-W2>9;EQOw2>9G1<2>/lk

xvP</ZY*,CD:3+;E�+G78N0N,1<-02�y�249GA3-W/<1<P3/<=Qh>OQ-W+;CD:<24/z1<249{s"-W/324V�*uEH- X 13-W24+;249{|Q2}* X EH-078/"P</<1t1<2>9�s"2>9G/Uo
+;EG9GP X EGP<9n=824/<*,P<249nAJ2>EG9H*,CD:[EG2>E6Ow2>9G1<2>/lk�~U7 X Y78/</<2>/��MP<*,NW-FED*uEG-0582�?BP<+;+H*,=,24/�YP<A�2>9n1<24/���-09qo
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-W/I24-W/3249�|Q24CD:</�P</3=�-0/@1<249�N07 X *,NW2>/@��Y*,:<249;P</<=n1<2>9�1<-0��249;24/[EH-024N0NW2Q��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E�]39G7uo
]J789;EG-W78/�*uN{h>P<V���7,9GV6�a* X EH789R1<24+!sp2>9G/<+B-W+;E4klxvP39�y�249G*,/<+;CD:�*,P<N0-WCD:�P</<=�1<2>+txvP<+H*uV�V(24/<:<*,/<=8+
h>OQ-0+GCD:<2>/r\�:37,EH78/324/<2>9G=8-02,T3��V(]<P<N0+uYP<AJ249qEH9G*,=�P</31i��7,9GV6�a* X EH789�1<-W2>/[Eg1<-02B?BA3Alk��UkF�8kU��-0249�+G-W/31
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' �&�(�&����)+* )!-02Qy�2 X EH789q��789GV6�a* X EH789;24/(5878/ _a` b P</<1 dfe bg*z*,NW+S��P</ X EH-078/I1<2>+w��V(]<P<N0+;EH9G*,/<+q��249G+
¡6k�)!2>9QV�-FEGEHN0249;2pºp9G*,]<:rh42>-W=,ER1<2>/
xvP<+G*,V�V(24/3:�*,/<=6h>OQ-0+GCD:<2>/'��V(]<P<NW+uYP<AJ249;EG9H*,=
P</<1im./<2>9G=8-02B1<2>+�\.:<7,EG78/<+wAJ24-J1<2>9�\.-W78/<2>/<]<9;7U1<P X EG-W78/(�§YP<9S��2>+;EG2"~MEG9G24P[OQ-0/ X 2>N-,Uk

1<2>+R��-09 X P</<=8+;��P<249;+GCD:</<-FEGEG+4k

.�/102/10 3547698�:�6<; � ;&= � ;?> @ � ;&A<A<;
)!-W2�2CBU-W+qEH-W2>9G2>/<1<24/�KL7M1<24N0NW2nh>P<9 X 78:ªY*,9G2>/�EG24/�\�:37,EH78]39G7M1<P X EH-078/
5878/^\.-W78/<2>/
EH24-0NW2>/
+G-WCD:	-W/
h>OS24-Mº"9GP3]<]�2>/lk}?�P3�313249ª24-0/<24/z~U2>-0EG2.=8-WA3Ev24+Z?B9;A�2>-0EG24/p-WV |�*u:<V�2>/"1<249ª/3-WCD:[E;o¥9G24NW*uEH-F5M-W+;EG-W+;CD:<24/
)�����?�T 1<-W2.5,789�*uNWNW2>V m./<2>9G=8-024/z/�*,:<2�1<249�~UCD:[OS24NWN02SAJ2>EG9H*,CD:[EG24/ED =8-W9GFIH�T AJ7,��FIJMT�CD:�P+F[�3T�CD:�P+FLK3T
AJ7,��M3�ON°kl?�NWNW2�1<-W2>+G2�KL7M1<24N0NW2�5,249;OS24/31<24/�/<2>A�2>/^13249p/<-WCD:[Eqo�9G2>N¨*uEG-05M-W+qEH-0+GCD:<2>/j��Y*,:<2>9GP</3=¬*,P3CD:
1<-02"-WV¦5,789G:<2>9G=82>:<24/31<24/'?�A<+GCD:3/<-0E;E�13-W+ X P3EG-W2>9;EH2pN07 X *,NW2"��Y*,:<2>9GP</<=3k�)!-02pº�YP3EH2p1<-024+G2>9QA�2>-W1<2>/
��Y*u:<249;P</<=82>/jOQ-09G1¬�DYP39B1<-02 X 7,:ZY*,9G2>/[EH26\.:<7,EG78]<9G7M1<P X EG-W78/'5,78/j\.-W78/<2>/'-WV«��78N0=824/31<24/'13-W+ X PUo
EH-0249qE}k

)!-W2rh>OS24-FEH2jº"9GP<]3]�2¬5,78/ ?�9GAJ24-0EG24/ AJ24+;CD:<9G2>-WA3Ei13-W2 X 78: Y*u9G24/[EG2j\�:37,EH78]39G7M1<P X EH-078/ 587,/
\.-W78/324/r-WV«³w2>9G2>-WCD:¬1324+QP¢P</[EH249Qy�249qOw2>/<1<P</3=@1<24+QP�of­ª7MCD:UoqKL7M1<2>NWNW+RD X 7MC
KSM3T X N0-TFIU�T�+H*u:+F3�8T
X *,9VFWJUTM78+G2 FLKUT X 7MC�FIHUTMC4*,9VMWH3T�N¨* X MIHMT X 7U2 MWXWN°k3)!-024+;2�/<-0CD:[E;o�9;24NW*uEH-F5U-0+;EG-W+GCD:324/IKL7U1324NWN02QA�2>+GCD:<9;24-Fo
AJ24/�13-W2�)B£U/<*,V�- X 5,78/�\.-W78/324/	P</<1YP�of|Q24+;78/�*,/3h424/�-WV s"249;/�-0/^2>-W/<2>V V�- X 9;78+ X 78]<-0+GCD:<2>/
KL7M1<24N0N k�)!-02BKr7U1<-[Z X *uEH-078/<2>/I1<2>+w-W/[EG249GV(2413-�Y*,9;24/\P�13P<9GCD:I�^24CD:3+G24NFOQ-W9 X P3/<=nV�-FE�1<24V©s"249;/
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OS249G1324/I-0V?P�o�­Z7MCD:UofKL7U1324NWN3A�2>9,YP<C X +G-0CD:[EH-W=uE}T[+G-0/<16-W/n1<2>9�:<249 X Y7,V�V(NW-0CD:<24/6)�����?�*,AJ249./<-0CD:�E
24/[EG:�*,N0EG24/lkM)!-02�m���2 X EH2B1<-W2>+G249wKL7M1<- Z X * EH-W7,/<24/6Ow2>9G1<2>/@-W/�sp*,]lkU�Uk H3k��tP</[EH2>9G+;P<CD:[E}k<)!-02QV�2>-Fo
+;EG24/�1<-024+;249w?�9GAJ24-FEH24/IA�2>9,YP<C X +G-0CD:[EH-W=,24/i/�P<9w1<2>/�1<-W9;2 X EH2>/ P�of³w2>-0EG9H*,=zh4P<V�\.9G7M1<P X EH-078/<+G]39G7uo
h42>�IP</31r5,249G/<*,CD:<N�Y*u+G+G-0=824/¬1<-W2p/<-0CD:�Eqo�9;24+G7,/�*,/[EH2>/'³w2>-0EH9}Y*,=82uk�m�-0/<2p?BP<+;/�*,:<V(2t+;EH2>NWN024/i:<-W2>9GAJ24-
D X 7MC�FIHSN0P</<1 D +G*,:+F3� NS1�*,9 * -W/�13-W24+;24/²AJ24-01<24/^?B9;A�2>-0EH2>/^OQ-09G1�13249�\.9;7U1<P X EG-W78/3+G78]J249G*uEH789tV(-0E
��-0N0��2L24-W/3249@2>V�]<-09G-0+GCD:<2>/ KLP<N0EG-W]J78N¨*u/�*,N0£M+;2L1<2>9�24N024V(24/[ED*,9;24/ \.:<7,EG78]<9G7M1<P X EG-W78/ 5,78/ \�-07uo
/<2>/ X 78/<+;EG9GP<-0249qE}kZ?BP<+p1<-024+;249p?B/�*uN0£M+G2nOQP<9;1<2�1<*,/</	1<249t³w2>-0EH9G*,=i1<24+ P�h>P<V 1<78V(-W/<*,/[EH24/
� _
	 KrP<N0EG-W]J78Nl2CBMEG9H*,:<-0249qE�P3/<1'V(-0EQ�R-WN0��2"1324+�P�o�­Z7MCD:UofKL7U1324NWN0+�A�2>:�*,/<1324N0E4kJ)!-W2"9G2>+;EGNW-WCD:324/lT
/<-0CD:�Eqo�9;24+G7,/�*,/[EH2>/ ³w2>-0EH9}Y*,=82@OS249;1<24/ -0V |R*,:<V(24/�587,/ :<2>9 X Y78V(V�N0-WCD:<2>96)Q����?�V(-0En-0/�1<-W2
|Q24CD:</�P</<=¬24-W/�AJ24h>78=824/vk�?�V¹m�/31<2�13-W24+;24+�st*u]<-0EG24NW+!OS249;1<24/�13-W2(m.9G=82>A</<-W+;+G2�1<-W2>+G249t?B9;A�2>-0E
V(-0E�+;78NWCD:<2>/¬*uP<+ P�o�­ª7UCD:UofKL7M1<24N0Nv582>9G=8N0-WCD:<2>/lk

����� 
�� ���

xvP<2>9G+;Et+;78NWN024/
1<-026m�9;=824A3/<-W+;+G265878/^\�����?Rof|Q24CD:3/MP3/<=824/²*,NW+;7L|Q24CD:3/MP3/<=824/vT{AJ24-.1324/<2>/�1�*,+
*,P<+;N¨*,PU��24/<1<2�\.-078/"OQ-W2�2>-W/"��9G2>-W24+ª�{24-0NWCD:<2>/pA�2>:�*,/<1<2>N0EªOQ-09G1lT4�DYP39l1<-W2 X 78:ZY*,9;24/[EH2�\.:<7,EG78]<9;7U1<P X o
EH-078/p5878/�\�-078/<2>/�*,V�s"2>9G/�13-W+ X P3EG-W2>9;EZOw2>9G1<2>/lk ��/�1<-024+G2>V�|�*,:3V�2>/z+;78NWN024/t*,NWN0=824V(24-0/<2.m.-W=,24/Uo
+GCD:<*u�±EH2>/@1<-W2>+G2>+g\.9G78h>24+;+G24+g*,P3��=82>h424-0=,E�Ow2>9G1<2>/lkU?�P<�82>9G1<2>V�OS249;1<24/�13-W2R/<-WCD:[E;o¥9G2>N¨*uEG-05M-W+qEH-W+;CD:<2
P</<161<-02wN07 X *,NW2w��Y*,:<2>9GP</3="1<-W+ X PUEH-W2>9;E4k8)"*B1<-024+;2Q\�P3/ X EH2QP</�*,A3:ZY*,/<=8-0=B587,/(1324V�AJ2>EG9H*,CD:[EG2>EH2>/
s"249;/L+;-W/<1lTUOw2>9G1<2>/'-W/i1<-024+G2>V«sp*,]<-FEH24Nv/MP39�m.9;=824A</3-W+G+;2t�DYP39 _a` b =82>h424-0=,E}k
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' �&�(� ��� ��* )!-0��249G2>/[EH-W2>NWN0249��"P3249G+;CD:</<-FEGE�� YP<9 _a` b���������� � _a` b -W/i\�����? � YP<9g1<9;24-J58249;+GCD:<-0241<2>/<2
m.-W/<+;CD:�P<�824/3249G=,-W24/vk

?BN0+"249G+qEH2>+z-0+;Ep-W/j?�A<Alk{�Uk��@1<249p1<-F�v2>9G24/[EG-W24N0NW2���-09 X P</<=,+G��P<249;+GCD:</3-0EGEt�§YP<9p1<-02 X 78:ZY*u9G24/[EG2
\.:<7,EG78]<9G7M1<P X EG-W78/I5,78/�\.-W7,/<24/�*u/ _a` b 1�*,9G=,24+;EG24N0N0E}kM)!-02R��-0/ X 2>N¨*,A<:ªY*,/<=8-0= X 2>-0E�+;EG-WV(V�ESOS24-FE;o
=82>:<24/<1jV(-0ER1<2>V YP<AJ249;24-W/vTJOw*,+"1<-02�?BA3+GCD:ZY*uEGh4P</3=r-0/jº"N k!��X<k KWJ"��58789;:<249;+H*,=uE * ��/'y�789qOzY*,9;EG+qo
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P</<1�|6YP<C X Ow*,9;EG+G9G-0CD:[EHP</<=¶5,249G+;CD:[OQ-W/<1<2cE	1<249r��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E	*,P3��=89;P</<1 1<2>+'+G-0/ ` , o
�{249GV(+��uA�2>-<24/31<NW-0CD:<24/���-0/ X 2>NW/�EH*,P<CD:<2>/lT[-W/�?�A<:ZY*,/3=8-W= X 24-FE�587,/(13249.m.-W/3+GCD:�P<�82>/<249;=8-W2uT�KL-W/3-Fo
V�*�-WV���-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE�*,P3�fTM1<249;24/r­Z*,=82!=,P3E�V(-0ES1<24/<2>/i-WV©��789GV6�a* X EH789�-W/I?BA<Alk��Uk0�
YP<AJ249;24-W/3+;EH-0V�VzE}k �µY*,:<9G2>/<161<-W2S��-W/ X 24N¨*uA<:ZY*,/<=,-W= X 24-0E�*,N0+G7"1<P<9;CD:61<24/(��789GV6�a* X EH7,9�1<78V(-W/3-W249qE
OQ-W9;1lT,+;-W2>:�E�V�*,/�-0/n?BA<Avk[�Uk��UT,1<*,�"1<-W2g*,A<+G7,NWP3EG2���Y78:32�1<24+���-09 X P</<=8+;��P<249;+GCD:</<-FEGEG+S+qED*,9 X 587,/
1<2>9�m�-0/<+GCD:�P<�,24/<2>9G=8-02Q*,A<:ZY*,/3=,E}k,)!-W24+;2�m./<249;=8-W24*,A<:ZY*u/<=8-W= X 24-FE�9;24+GP3N0EH-0249qE.h4P<Vµ=89G7,�824/n�{24-0N<*,P<+
1<2>9Qm�/3249G=,-W2}*uA<:ZY*,/<=,-W= X 24-0Eg1<24+Q\.9G7M1<P X EG-W78/<+;78]J249H* EH789;+4k<?�P<CD:i1<-W2>+�-W+;Eg-W/ Y��AJ249;24-0/<+;EG-WV(V�P</<=
V(-0ERº"N k ��X<k KWJ"�§k
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' �&�(� ��� ��* ��7uED*,N0249 �!P<249;+GCD:</3-0EGE��§YP<9 _a` b�� ����� � � _a` b�-W/�\�����? -0/(2>-W/<2>9.5878N0NW+;E�Y*,/<1<-0=824/(|Q24CD:Uo
/�P</<=<T�+;7 OQ-02"� YP<9Q³w24-FEH9 Y*,=82"1<2>9R2>-W/<h>24N0/<24/¬ºp9G*,]<:<2>/lk

��V EH7uED*,N024/ ��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE}TQ1<2>9i-W/¶?BA3AlkR�Uk H�1<*,9G=82>+;EG24NWNFE�-W+qE}TS+G-W2>:[ELV�*,/¶1<-02co
+G2i+qED*,9 X 2rm./<249;=8-W24*,A<:ZY*,/3=8-W= X 24-FEn1<24PUEHNW-0CD:lk.)"*,+ P��§YP<:<9;E6h>P 2>-W/<2>V 9;24+G7,/�*,/[EH2>/ y�249;:�*,NFEH24/
1<2>+6��-09 X P</<=,+G��P<249;+GCD:</3-0EGEG+4k���/ ?�A<Alk��Uk H
-W+qE(*,P<�82>9G1<2>V 1<249n��-09 X P</<=8+;��P<249;+GCD:</<-FEGEIP</[EH249
y�249;/�*,CD:<N¥Y*,+G+;-W=8P3/<=�1<249�2>-W/<h>24NW/324/�/<-WCD:[Eqo�9G2>+G78/<*,/[EH24/ ºp9G*,]<:<2>/�1�*,9G=,24+;EG24N0N0E}kw)"*,+ P 1378V�-®o
/<-0249;Ew1<24PUEHNW-0CD:I1<-02!|Q2}* X EG-W78/lkU)!-W2R9G2>+;EGNW-WCD:324/iº"9H*,]3:<24/�N0-W2>��2>9G/I*,A�2>9w9;24NW2c5u*,/[EH2!³S24-0EG9�Y*,=,2,TM1<-W2
/<-0CD:�E�5,249;/�*,CD:<N¥Y*,+G+;-W=,E�OS249;1<24/r1�YP<9q��24/lT�*uP<CD:�Ow2>/</L+;-WCD:i1<-02"³w24-FEH9}Y*,=82!1<2>9Q³w789;/<=89H*u]<:<24/iP</31
1<2>+��.o��{249;V�+R1<P<9;CD:'1<2>+;EH9;P X EH-F582���/[EH2>9;��2>9G24/3h�EH2>-WN0OS24-0+G2z*,P3��:<2>A�2>/lk�)!249Bºp2>+H*,V�EGA�2>-0EG9H*,=(1<249
³w789;/[EH249;V�2(AJ24+;EG24:[E6*,P3+�1<2>9n~UP<V(V(2(1324+�13-W9G2 X EH24/�P</<1²1<2>+�?�P<+;EH*,P<+GCD:3=89H*,]3:<24/lT�1<-W2(+G-0CD:
EH2>-WNFOw2>-W+G2t=82>=824/<2>-W/�*u/<1<249ROw2>=8:<2>A�2>/lkl)!2>9!³w2>-0EH9G*,=(1<24+���9G2>+GP<NFEH-W2>9;ER�a*,+;EB*,P<+;+GCD:<N0-W2>�8NW-0CD:'*,P<+
1<2>9�y�2 X EH789 X 78]3]<NWP</3=t1324+���*,/n1�*,+��RP X NW2>78/lT,5,789�*,NWN024V�1�*!1<-02g24/[EG+G]<9;24CD:<2>/<1<2B�{24/3+G789 X 78]<]Mo
NWP3/<=8+ X 78/<+qED*,/[EH2pOS24+G2>/[EHNW-0CD: X NW2>-W/<2>9�-W+qE ��5M=8N k�ºpN°k�� HUk0��X"���ck

m.+g-W+qEg*,PU� Y*,N0NW-0=<T81�*,�z1<249SEH7,EH*,NW2���-W9 X P</<=8+;�MP3249G+;CD:</<-FEGER*,/ _a` b¶/�P<9S2>E�Ow*�P<V�24-0/<24/���* X o
EH7,9�5M-W249n=,9�Y78�82>9�-W+qE(*,NW+�1<249 �!P<2>9G+GCD:3/<-0E;E(�DYP39n1<-W2�\.-078/<24/3]<9G7M1<P X EH-078/�*,/�24-0/<24V 24-0/<h42>NW/<2>/
��P X N02478/¬-W/¬?�A<Alk H3k H3kv)!-024+R-W+qEBh>P</ZY*,CD:<+qEiYP<AJ249G9G*,+GCD:324/<1lTv1�*I1�*,+B\.:<7,EH7,/'A�2>-�13249!\.9;7U1<P X o
EH-078/�5878/¬\.-W78/<2>/¬*u/ _a` b�h>OzY78NF�.|Q2}* X EH-078/<+;]�*,9;EG/<249Q:�* E}T�YP<AJ249Q1<-02 X 78:ZY*,9;24/[E�+GP<V(V�-0249qE�OQ-W9G1
� º"N k ��X<k HIF"� �ck�y�2>9G/�*uCD:<N�Y*,+;+G-0=,E6VI*u/�1<-W2���*uEH+G*,CD:<2uT�1<*,�j1<-W2>+G2ih>OzY78NF�!�RP X NW2>78/<24/�=82>A<P</<1<2>/
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+G-0/<1lTJ+G7@OnYP<9;1<2�V�*,/'/�*u-05i24-0/<24/'��-09 X P</<=,+G��P<249;+GCD:</3-0EGE"�DYP39B1<-02 X 7,:ZY*,9G2>/[EH26\.9G7M1<P X EH-078/'*u/
_a` b�249qOg*,9qEH2>/lT�1<2>9�P<V�24-0/<24/���* X EH7,9I� � ` T�*,N0+G7'2cE�Og*'hcOw2>-Rºp9}Y78�82>/<789G13/MP3/<=824/vTRYP<AJ249�1324V
24N024V(24/[ED*u9G24/rNW-024=,E4k
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' �&�(� �-� � * ��/[EG249G139,YP<C X P</<=,+;�a* X EH7,9 ������� *uP<+�ºpN°k�� �Mk � �g*uNW+���P</ X EG-W78/i1<2>9�m./<2>9G=8-02"1<24+�\.:<7uo
EH7,/<+��§YP<9 _a` bBk

)!249�ºp9;P</<1��DYP<9�1<-W2>+G2 �R/[EH249;1<9uYP3C X P3/<=z13249 X 78:ZY*,9;24/[EH2>/(\�:37,EH78]39G7M1<P X EH-078/n*,V�s"249;/�OQ-W9G1
*,/<:<*,/<1I5,78/I��78N0=824/<13249S³w2>EG9H*,CD:[EHP3/<=�1<2>P3EHN0-WCD: * y�249;/�*,CD:<N¥Y*,+G+;-W=,ESV�*,/I-0/�º"N k ��X3k KWJ �.13-W2Q��-W/Uo
X 2>N¨*,A3:ZY*,/<=8-0= X 2>-0Et1<2>+�\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789G+tP</<1�1�*,V(-0Et1<249z��P</ X EH-078/ � �	��
 � , �§TZ+G7 X *,/3/
V�*,/i1<24/iEH7,EH*,NW2>/���-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E�OQ-02!��78NW=,Eg+GCD:<9;24-WAJ24/ *

��
 � ����
 ��� �ª¼ ` ������� �	��
 � � � �UkF� �
OS78A�2>-

������� �	��
 ��������C478+�,������ �°¡ �	��
 � , ��� � `¼ ` +;-W/ ` , � � �Uk�� �

��� -W+qEQ:<-W2>9GAJ24-ª1<2>9gy�2 X EH789q��789GV6�a* X EH7,9g5878/ _a` b *,P3+�?BA<AlkJ�Mk0�8T3P</<1L¡�-W+;EQ13249R*,P3��1<24/Ls"249;/
YP<AJ249qEH9H*u=824/<2���V�]3P<NW+>T[1<249�5878/@13249Sm�/3249G=,-W2B1324+g\.:<7uEH78/<+SP</<1(5878V�~MEG9G24P[OQ-0/ X 2>N�,t*,A<:ZY*,/3=,E}k
)!249R��789;V(�a* X EG789wED*uP<CD:[EB*uP3�fT<Ow2>-WNª2>+R+;-WCD:LA�2>-ª1<24/L��P X N02478/<2>/lTJ*,/r1<24/<2>/¬1�*u+�\.-078/i]<9G7M1<PUo
h4-0249qE�OQ-09G1lT�P<V«=82>A<P</<1324/<2��{24-0NWCD:<2>/¬:�*u/<1<24NFE}kJ� YP<9R1<-02�\.:<7,EG78]<9;7U1<P X EG-W78/L*,/L24-W/324V«��9G2>-W24/
��P X N02478/¬-W+;E ��� ���8k�)!249��J* X EG789R+G-W/ ` , X 7,V�V�E�1<P<9;CD:'1<-02�s"78: Y*u9G24/3h4AJ241<-0/<=8P</<=Ih4P<+qED*,/<132
��5M=8N°k{ºpN°k ��X3k H[� ���ckl)!-W26��P</ X EH-078/ ������� -W/�ºpN°k � �Mk � �!-0+;Et*,N0+G7r24-W/^K¬*u�¬1�*u�DYP394TlOQ-W26+qED*,9 X 1<-W2
³w-0/<1<P</<=�1<249B��P X N02478/<2>/'-WV�s"2>9G/¬P3/<1'1<-02�s"78:ZY*u9G24/3h4AJ241<-0/<=8P</<=I1<24/
\.9;7U1<P X EG-W78/3+G]<9;78h42>�
P</[EH2>9G1<9uYP<C X 2>/lT{P</<1
h>Ow*,9"9;24N¨* EH-05rh>P	1324V�/<*,-05,24/	³w-WN01'1<2>9"P</�*,A<:ªY*,/<=8-0=824/j\.9G7M1<P X EG-W78/
*u/
¼ ��9G2>-W24/r�RP X NW247,/<24/lk
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?BA<Avkv�Mk X(h42>-W=,E4T�1�*,�(1<-W2>+G2 ��/[EH2>9G1<9uYP<C X P</<=i*,P3��1<24V KL* BU-WV�P<V¦1<249QP�of|Q24+G7,/�*,/<ht2>E�Ow*
h>OS24-{º"9�Y7,�824/<7,9G1</�P</<=,24/rA�2cEH9�Y*u=,E}TMOg*,+Q1<2>/¬m���2 X EQ1<2>9 X 78:ZY*,9;24/[EH2>/'~MP<V�V�*uEG-W78/^YP3A�2>9�h>OzY78NF�
��P X N02478/324/
Ow2>-0EG=824:<2>/<1 X 78V(]J24/<+;-W249qE}kª)!-024+;2�?BA<A3-WNW13P</<=@h>24-W=uEp*,P<�82>9G1<2>VLT�1�*,��1<-02 ��/[EG249qo
1<9uYP<C X P</<=²+qED*,9 X 5878/ 1<249�m./<249;=8-W2r1<24+�\.:<7,EG78/<+�*,A<:ZY*,/3=,E * ?B/ 1<249I~UCD:[OS24NWN02L:<*uE(+G-W2r1<2>/
=82>9G-W/3=8+;EG24/Lm.��2 X E4T<OQ-W9G1r*,AJ249QV(-0EgOw*,CD:<+;24/<13249!m./<2>9G=8-02p1<24+R\.:<7,EG78/<+R+GCD:</<2>NWNª+qE Y*,9 X 249>k
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' �&�(� ��� �-* ��7uED*,N0249���-09 X P</<=,+G��P<249;+GCD:</3-0EGE��DYP<9�1<24/61<-09G2 X EG24/ P�oqº"9H*u]<:<24/nV(-0E�P</<1n7,:</<2�1<2>/
������� o¥��2>9GV¢1324+QP�o�\.9G78]�*u=[*uEH7,9G+4TUOQ-W2"-WV���2 BMEBAJ24+;CD:<9G-024AJ24/lk

��/^?�A<AlkZ�Mk·�IOQ-W9;1j1<-W26º�YP3EG2n1<249t��Y*u:<249;P</<=��§YP<9"1<2>/ �����	� o��{249GV�-WV P�of\.9G78]<*,=[*uEG789"P</Uo
EH2>9G+;P<CD:[E}Tg1<2>9@-W/ 1<-W2>+G2>9@?B9;A�2>-0EI*,P<+IEG24CD:</<-0+GCD:<2>/ ºp9uYP</<1<2>/¶/<-WCD:[E@2 B3* X EiA�2>:�*,/<1<2>N0E�OQ-W9G1
��5M=8N°k<º"N k �%X<k XIM"���§k3��/�1<-024+G2>9g?BA3A<-WN01<P</<=z+G-W/31�1<-W2Bm�9;=824A3/<-W+;+G2!�§YP<9ghcOw2>-ª|Q24CD:</�P</<=,24/i�§YP<9g1<2>/
1<-09G2 X EG24/ P�ofºp9G*,]<:<2>/¬1�*,9;=824+qEH2>NWN0E4k�m.-W/<V�*,NvOQP<9;1<2�13249 ���
�	� o��{249;V«-WV P�o�\�9;78]�*,=8*uEH789�/ Y*,:<2co
9GP3/<=8+;OS24-0+G2�AJ24:�*u/<1<24NFE�OQ-W2I-W/�sp*,]lk&X<k X<k��LA�2>+GCD:<9;-W2>A�2>/lT�� YP<9�13-W2IhcOw2>-0EG2i|R2>CD:</�P</<=
OQP<9G132
1<2>9!��2>9GV =[*,/<htOw2>=8=82>N¨*,+;+G24/vkl��/'1<2>9!:<-W2>9R5,249qOw2>/<1<2>EG24/���Y*,:<2>9GP</3=@EH9�Y*u=,EB13-W24+;249!�{249;V�/�P<9
24-0/<-W=,2i\�9;78h42>/[EIh>P<V ºp2>+H*,VzEH��P<249;+GCD:</3-0EGE�AJ24- k�m.+(-W+qE(*,NW+;7^/<-0CD:[E�h>P 2>9;Ow*,9;EG24/lT�1�*,�	1<-024+G2
��Y*u:<249;P</<=(1�*,+Rm./<1<249;=824A3/<-W+R+;EH*,9 X AJ242>-W/3»<P<�,E}k

.�/���/10 
 69;?A9@���� A<;�� = � � 69; = 6���� :�� � ;&A�� :+6��Q6<8�:+698�����;�� ��!��; � � =#"
?BN0NW2zA<-W+;:<249;-W=82>/^)�����?Ro�|R2>CD:</�P</<=82>/^h>P<9 X 7,:ZY*,9G2>/[EH24/�\.:<7,EH7,]<9G7M1<P X EH-078/'587,/^\.-078/<24/
5,249qo
OS24/<1<2>/@/<-0CD:�Eqo�9;24N¨* EH-05M-0+;EH-0+GCD:<2wP</<1(NW7 X *,N02�� Y*,:3249GP3/<=824/ D =,-W9VFWHMT[AJ7,��FIJMT[CD:MP�FLK3T[CD:�P+F[�UT[AJ7,��M3�CN T
O Y*,:<9;24/<1�1�*,+t-W/�13-W24+;249t?B9;A�2>-0Ep582>9;OS24/<1<2cEH2LKL7M1<24N0N.1<-W2>+G2I|R24* X EH-W7,/^9;24N¨* EH-05M-0+;EH-0+GCD:lTª/3-WCD:[E;o
NW7 X *uN{AJ24:<*,/<1<2>N0E}k���/
1<-W2>+G2>V�?�A<+GCD:</3-0EGE!+G78N0NW24/L1<-W2�m.��2 X EG2�1<-W2>+G2>9"� Y*,:3249GP3/<=824/jP</[EG249G+;P<CD:[E
OS249G1324/lk

��/ D N¨*u=�KIK�N<OQP<9G132B*,P3+G=82>:<24/<16587,/�2>-W/<2>9.9G24NW*uEH-F5M-W+;EG-W+;CD:<24/62>��2 X EG-0582>/I��2>NW13EG:<24789;-W2uT�Y*,:</3NW-WCD:
1<2>9�-W/�1<-024+G2>9�?B9;A�2>-0Eg5,249;OS24/31<2>EG24/lTJ24-0/<2"/<-WCD:[Eqo�9G2>N¨*uEG-05M-W+qEH-0+GCD:<2B|R2>1<P X EH-078/i1<24+�2>NW24V(24/[EH*,9G2>/
\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789G+��§YP<9S1<-W2�\.:<7,EH7,]<9G7M1<P X EH-078/�5,78/�\.-W7,/<24/I*,V©��P X NW2>78/@*u/<=824=,24AJ24/lk3m�+



��� ����" ��� ' ���

OQP<9;1<2g=82>h424-0=,E}T 1�*,�B1<-W2>+G2g/<-0CD:[E;o�9;24NW*uEH-F5U-0+;EG-W+GCD:32w|Q241<P X EG-W78/�/MP39�+G2>:<9�=82>9G-W/3=82w?�P<+;OQ-09 X P</<=82>/
*,P3��1<-W2py�789;:<249;+H*,=82>/¬1<2>+"KL7M1<2>NWNW+��DYP<9Q1<-02z2>NW2>V�2>/�EH*,9G2t\.:<7,EG78]<9;7U1<P X EG-W78/i587,/
\.-W78/<2>/L:<*uE}k
?BP3+�1<-024+;24V º"9GP</<132rOQP<9;1<2¬13-W24+;249(/<-WCD:[Eqo�9G2>N¨*uEG-05M-W+qEH-0+GCD:<2i\.9G7M1<P X EG-W78/<+;78]J249H* EH7896-W/�5M-W2>NW24/
?B9;A�2>-0EG24/�YP<A�2>9p1<-W26\.:<7,EG78]<9;7U1<P X EG-W78/
5,78/�\.-078/<24/^*,V s"2>9G/j58249qOw2>/<1<2cE}T{-W/<+;A�2>+G78/<13249G2(-W/
D A�7,��FWJUT,CD:�P+FIKSN3�§YP<9�13-W2 X 78:ZY*,9;24/[EH2R\.:<7,EG78]<9;7U1<P X EG-W78/vk8)!24+;:�*,N0A�Ow2>9G1<2>/�-0/�1<-024+G2>V�?�A<+GCD:</3-0EGE
|Q24CD:</�P</<=,24/'P</[EG249�y�249qOw2>/<1<P</<=I1<-W2>+G24+�¯!]J249H* EH789;+R13-W+ X P3EG-W2>9;E}k

)!249ª1<-09G2 X EG2 P�oqº"9H*,]<:"1378V�-0/<-W2>9;Ev1<-W2 X 78: Y*,9;24/[EH2�\.:<7,EG78]<9;7U1<P X EG-W78/"+qED*,9 X ��5M=8N°k4?�A<Alk �Uk H"�§T
1<2>+G:�*,N0A�OQ-W9G1�-0V���7,NW=82>/<1<24/�/�P<9n13-W24+;249(º"9H*,]3:�A�2cEH9H*uCD:�EG2>E4k���-W2�-0V sp*,]vk X<k �¬1<-W+ X PUEH-W2>9;E
OQP<9;1<2,T.EH9}Y*,=,E6-0/�2>-W/<2>9nNW7 X *,N024/lT�/<-WCD:[Eqo�9G2>N¨*uEG-05M-W+qEH-0+GCD:<2>/ |Q24CD:3/MP3/<=�/�P<961<2>9(+ X *,N¨*,9;2�?B/[EH2>-WN
� 1<2>+B/<-0CD:�Eqo�9;24N¨* EH-05M-0+;EH-0+GCD:<2>/¬\.9;7U1<P X EG-W78/3+G78]J249G*uEH789;+�h>P X 7,:ZY*,9G2>/[EH24/j\.:<7uEH78]<9;7U13P X EH-W7,/LAJ24-
�a+>k�º"N k �%X<k JIF"��P</31 �%X<k KU� ���§k8��YP39�1<24/�³w2>-0EH9G*,="1<2>+.1<-W9;2 X EH2>/ P�oqº"9H*u]<:<24/nh>P��jOQ-W9;1n-W/5D N¨*,=�KWK
N
1<-02!��78NW=82>/<1<2p��789;V�2>Nª*,/<=82>=824AJ24/ *
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��-0249;A�2>-3+;EG24:<2>/ �� T �� P</<1 ���� � YP<9.1<-W2w��V�]<P3NW+G2S5878/�\.:<7,EH7,/lT[\.-W78/nP3/<1624-W/3N¨*,P3��2>/<1<2>V��RP X NW247,/
P</<1 ��)( � �� � ���� k � 
 -0+;ES1<249�y!-W2>9G2>9G-WV(]<P<N0+�1<24+ P�P3/<1 �� ���	� -0+;ES1<249w\�78NW*,9G-0+H*uEG-W78/3+;582 X EH789�1<2>+\.:<7,EG78/<+4k

KL-0ES1<-024+G2>V¢¯!]J249G*uEH789�OQP<9;1<2!24-0/<2BN07 X *,NW2Q\�����? |Q24CD:3/MP3/<=��§YP<9 _a` b 13P<9GCD:<=,2>�§YP<:<9qE}k ��V
/�P</'1<-02tm�9;=824A3/<-W+;+G2�13-W24+;249�/<-WCD:[E;o¥9G2>N¨*uEG-05M-W+qEH-W+;CD:<24/vT�NW7 X *,N024/r|R2>CD:</�P</<=@V(-0ER1<2>/'|Q24+;P<N0EH*uEH2>/
1<-024+G2>9S?�9GAJ24-FEw+;-W/</[587,NWN�582>9G=8N024-WCD:324/@h>P X Y78/</<2>/lT�OQP<9G1<2>/�A�2>-�1<249S?BP<+qOw2>9;EHP3/<=�587,/iºpN°k � �Uk H"�
1<-02B-W/�1<-W2>+G2>9w?B9;A�2>-0ES58249qOw2>/<1<2cEH24/Ls"78]<]<N0P</<=8+ X 78/3+;ED*u/�EG24/i+G7�OQ-02B1<-02!\�*u9H*,V(2>EG9G-W+;-W2>9GP</<=z1<249
P�oqxv2>9;�a*,N0NW+GA39G24-FEH2�*uP<+gº"N k � H3kF� � ��AJ24/�P3EHhcE}kM)!24V�2>-W/<NW*,P3��2>/<1<24/���P X N02478/(OQP<9G132�2>-W/<2Rm./<249;=8-W2� h4P3=824789;1</<2cE}T�1<-W2�1324V�KL-FEGEG24N�1<2>9Sm.-0/�EG24-0NWCD:<2>/<24/<2>9G=8-02�1<249�-0/ _a` b�=82>A<P</<1<2>/<24/@��P X NW2>78/<2>/
24/[EG+G]<9;-WCD:[E}kJ)!249���V(]<P<N0+ ���� 1<24+���P X N02478/3+QOQP39G1<2pOQ-W2"-0/ D CD:�P+FLKSNª=,2>O Y*,:<NFE *
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)!-W2>+G2!��*,:<Nª-0+;EQ-W/iN07 X *,NW2>/i|R2>CD:</�P</<=82>/¬+G2>:<9R=824A<9}Y*,P<CD:<N0-WCD: D 78+G2 FLK3T<N¨* X MWHUT�Z B MLKUT�]3-W2�MIK�N°k
)"*,+"m.9G=,24A</<-0+!24-0/<249�+G78N0CD:<24/	|Q24CD:</�P</3=i� YP39B1<2>/	13-W9G2 X EH24/ P�ofºp9G*,]<:<2>/
-W+;EB-W/'?�A<Alkl�Uk J

*,N0+(=,24]<P</ X EG2>EG2'­ª-W/<-02i1�*,9G=,24+;EG24N0N0E}T�-WV y�2>9G=8N024-WCD: h4P 24-W/324969G2>N¨*uEG-05M-W+qEH-W+;CD:<24/vT./<-WCD:[E;o¥NW7 X *,N024/
|Q24CD:</�P</<= ��1<P<9;CD:<=824h>78=82>/<2j­ª-W/<-02 ��OQ-W2r-W/ ?�A<Alkw�Uk HUkw)!2>9 �R/�EG249;+GCD:<-0241�h>OQ-0+GCD:<2>/¶A�2>-W1<2>/
s"P<9;5,24/6-W+qE.AJ2>EH9}Y*,CD:[EHN0-WCD:lk,)!-W2w/3-WCD:[E;o¥9G24NW*uEH-F5M-W+;EG-W+;CD:<2,T NW7 X *,N02w|Q24CD:3/MP3/<=zN0-W2c��249;E�-W/�1<-W2>+G249���789;V
1<2>P3EHN0-WCD:i=89�Y7,�8249;2 �!P<2>9G+;CD:</<-0E;EH2uk
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' �&�(� �-� ��* ³w2>-0EH9G*,= 1<2>+ 1<-09G2 X EG24/ P�oqº"9H*,]<:3+�h>P<V EG7,ED*,N024/ X 7,:ZY*,9G2>/[EH24/¢\�9;7U13P X EH-W7,/<+qo
��P<249;+GCD:</3-0EGE�*,/ _a` b�OQ-02L-0V ��2 BME�249;N�Y*,P3EG249qE}k�º"24h42>-W=,E�-W+qEI1<*,+�9;24NW*uEH-F5U-0+;EG-W+GCD:32,T
/<-0CD:�Eqo�N07 X *,NW2Qm.9G=,24A</<-0+ ��1<P<9;CD:<=824h>78=82>/<2"­ª-W/<-02 �§T824-0/<2�/3-WCD:[E;o¥9G24NW*uEH-F5M-W+;EG-W+;CD:<2,T8N07 X * o
NW2r|Q24CD:</�P</3=�Y*,:</<N0-WCD:�1<2496-0/ D CD:�P+FLK3T.AJ7,��FIJ N ��=824]<P3/ X EH2>EG2'­ª-W/3-W2 �§T�+G7�OQ-02r2>-W/<2
/<-0CD:�Eqo�9;24N¨* EH-05M-0+;EH-0+GCD:<2uT3N07 X *,NW2�|R2>CD:</�P</<=(V�-FEw13249 X -W/<2>VI* EH-W+;CD:<24/is"789;9G2 X EGP<9Q*,P<+
D 78+G2 FLKSN �a=,24+;EG9G-0CD:<24NFEH2t­ª-W/<-02 �ck

��/ D 78+;2�FLKMTgA�7u��M3�ON�OQP<9G1<2j*uNWNW2>9G1<-0/<=8+(=824h>24-0=,E}TS1�*,��AJ24-!1<2>9@y�249qOw2>/<1<P</<=�24-0/<24+�/3-WCD:[E;o
9G2>N¨*uEG-05M-W+qEH-0+GCD:<2>/'\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789G+QOQ-W2t1<2>V�-0/
º"N k�� �Mk H"��/<7MCD:'h4P3+ Y*uEGh4NW-0CD:<2 X -0/<24V�*uEH-®o
+GCD:326sp7,9G9G2 X EHP<9;24/
AJ249 YP3C X +;-WCD:[EH-0=,E!OS249;1<24/jV YP<+G+;24/lkv)!249B/3-WCD:[E;o¥9G24NW*uEH-F5M-W+;EG-W+;CD:<2�¯!]J249G*uEH789R-W/
º"N k � �Uk H"��OQP<9G132!-W/ D NW*,=�KIK�Nv-0V©~UCD:[Ow2>9G]<P3/ X EH+;£M+qEH24V 1<2>9w24N024V(24/[ED*u9G24/@|R24* X EH-W7,/I=82>=824/@2>-W/<2
587,NWN.9G2>N¨*uEG-05M-W+qEH-0+GCD:<2(|Q24CD:</�P</<=¬=82>EG24+;EG2>E4k�)!-02n78A�2>/�2>9GN�Y*uP3EH2>9;EH2(|Q24CD:</�P</3=¬OQP<9G132@*,AJ249pOQ-W2
-W/ D A�7,��FWJUT�CD:�P+FLK NR-WV \�:37,EH78/Mo������	�,oq~UCD:[OS249;]<P</ X EH+q£M+;EH2>V 1<P<9;CD:<=82c�§YP<:<9;E ��5M=8N°k�ºpN°k � �Uk J"� �ck
��/�D 78+G2 FLKSN�OQP<9G1<2I=824h>24-W=uE}TZ1�*,�'13-W2@³S249uYP3C X +;-WCD:[EH-0=8P</<=
1324+ �R/�EG249;+GCD:<-0241<+nhcOQ-W+GCD:324/�1<-W2>+G2>/
AJ24-W1324/L³w24h>P<=8+G+q£M+;EH2>V�2>/'h4Pr24-0/<249Qs"789;9G2 X EGP<9Q1<249Q?�V�]<N0-0EGP<1<2!1<P39GCD:¬2>-W/<2>/¬��* X EG789

� #
� # � ��
 �
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�§YP<:<9qE}T4OS78AJ24- � 1<-W2�|R2>N¨*uEG-05M=824+;CD:[OQ-W/<1<-0= X 2>-0EªhcOQ-W+;CD:<24/z1<24V \�:37,EH78/Mofs"249;/Uo�P</<1t1<2>V \.:<7,EG78/Uo��P X N02478/Moq~UCD:[OS249G]3P</ X EH+q£U+qEH2>V -0+;E4kw)!-024+G2>9@s"789;9G2 X EGP<9;�a* X EG789IOQ-W9;1 :<2>9G=82>NW24-FEH2cE}T�-W/<1324V 1<-W2
��V(]<P<NW+;2�-WV \.9G7M1<P X EH-078/<+G7,]�2>9H*uEG789 � �Mk H"�J2CBU]<NW-0h4-FEv587,V \.:<7,EH7,/Uofs"249;/Uo�-0/"1�*,+Z\.:<7,EG78/Uof�RP X NW2>78/Uo
~UCD:[OS249G]3P</ X EH+q£U+qEH2>V EG9H*,/3+;��789;V�-0249;E6OS249;1<24/lTwA�2c58789�1<249I\�9;7U13P X EH-W7,/<+G78]J249G*uEH7,9IAJ249G2>CD:</<2cE
OQ-W9;1 D 78+G2 FLK N°k�)!P39GCD:²1<-02I��2>+;EHN024=8P3/<=¬1<2>+��RP X NW247,/<-WV(]<P<N0+G24+t-W/�º"N k � �Mk J"�"-W+qE�1<*,+�\.:<7,EG78/Uo
��P X N02478/Moq~UCD:[OS249G]3P</ X EH+q£U+qEH2>V 2>-W/<1<2>P3EH-0=²AJ24+;EG-WV(V�E}kS)!-W2r=82>+;EH9;-WCD:<2>N0EG2j­Z-0/<-W2r-W/ ?BA<Alk��Uk J
h42>-W=,E(1�*u+�m.9;=824A</3-W+(24-W/32496/<-WCD:[Eqo�9G2>N¨*uEG-05M-W+qEH-0+GCD:<2>/lT.NW7 X *,N024/�|Q24CD:</�P</3=²P</[EH2>9I³w2>9uYP<C X +;-WCD:[EH-®o
=8P</3=¬1<-024+G2>+�s"789;9G2 X EGP<9;�a* X EG789G+>k�)!-024+G2>+�m.9G=,24A</<-0+z+qEH-0V�V�EpOS24+;24/[EHN0-WCD:�AJ24+G+;249zV�-FEz1324/�|Q2co
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+GP3N0ED* EH24/j1<-024+;249p?B9;A�2>-0E@YP<AJ249;24-0/lTª*,P<CD:jOS24/</^/<7UCD: ��/[EG249G+;CD:<-W2>1<2(+G-WCD:[EGA�*,9p+G-0/<1lkª)!2>9"9G24NW* o
EH-F5M-W+;EG-W+;CD:<2"xvP<=8*,/<=n-W/I1<-W2>+G249w?B9GAJ24-FEg2>9GV¬Y78=8NW-0CD:[Ew1<-02B?�P<+;OS249qEHP</<=(1<2>9�­ª789G2>/�EGhco¥-W/[5u*,9G-W*,/[EH24/
\.9G7M1<P X EH-078/<+G*,V�]3NW-0EGP<1<2�-0/ -0/ 24-0/<24V AJ24N0-W2>A<-W=82>/�³w24h>P<=8+G+q£M+;EH2>VLTSOw78AJ24-Q1<-02 X 789G9;2 X EH2¬³w2co
:�*,/31<NWP</3=(13249Rs"-W/<2>VI*uEG- X *,P3EG78VI* EH-W+;CD:�+G-0CD:<249;=824+qEH24N0N0ER-W+qE}k

³w24-01<2²��Y*,:<2>9GP</<=,24/lT!13-W2�/3-WCD:[E;o¥9G24NW*uEH-F5M-W+;EG-W+;CD:<2jP</<1 1<-02�NW7 X *uNW2,T�AJ2>EG9G2c�v2>/ 1<-W2^��V�]<P3NFo
+H*uA<:ZY*,/<=,-W= X 24-0Ez1<2>+n\.9G7M1<P X EH-078/<+G7,]�2>9H*uEG789G+>k���78NW=,NW-WCD: X *,/</�1<249 ��/[EH2>9G+GCD:3-W241�hcOQ-W+GCD:324/�1<249
587,NWNW2>/^P3/<1²1<2>9�=82>+;EH9;-WCD:<2>N0EG24/²­ª-0/<-W26-W/	?BA3Alk��Mk Jr/<-WCD:[Ez24-W/31<24P3EG-W=r-W/^/<-WCD:[E;o¥NW7 X *,N02nP</<1²9;2co
N¨* EH-05M-0+;EH-0+GCD:<2zm��v2 X EH26*,P3��=,2>EH2>-WNFE�OS249;1<24/lk{xvP3+H*,V(V�2>/3�a*,+;+G24/31
-W+;E���24+qEHh4P3+;EH2>NWN024/lT�1�*,�I�DYP<9B1<-W2
X 7,:ZY*,9G2>/[EH2i\.:<7,EG78]<9G7M1<P X EG-W78/	5878/�\.-W7,/<24/²/3-WCD:[E;o¥9G24NW*uEH-F5M-W+;EG-W+;CD:<2,TZNW7 X *uNW2(|R2>CD:</�P</<=82>/�24-W/3-Fo
=82>9GV�*,�824/¬h4P35,249GN¥Y*,+G+;-W=826m.9;=824A</3-W+G+;2�NW-02>��2>9G/lT�*,P<CD:
OS24/</j/<7MCD: ��/[EH2>9G+;CD:<-W2>1<26h4P
24-0/<249B9G24NW* o
EH-F5M-W+;EG-W+;CD:<24/lT�/3-WCD:[E;o¥NW7 X *,N024/i|Q24CD:</�P</<=�+G-0CD:�EGA�*,9Q+G-0/<1lk<y�789G*,P<+;+G2>EGh4P</3=I:<-0249;� YP39�-W+;ER*uA�2>94T�1�*,�
1<-02psp-0/<24V�*uEG- X 1<249R|Q2}* X EH-078/i+G789;=,� Y*,NFEH-W=�A�2>:�*,/<1<2>N0E�OQ-09G1lk
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' �&�(� ��� � * ��7,EH*,NW2>9���-09 X P</<=8+;��P<249;+GCD:</<-FEGE"� YP<9B1<-W2 X 78: Y*u9G24/[EG26\�9;7U13P X EH-W7,/'5878/j\.-W7,/<24/
*u/
_a` b�P</<16*,/ dfe bg*!V(-0E�24-0/<24V���9G2>-W24/6\.-078/ �°\�����? ��P</<1nP</[EH2>9�³w249uYP<C X +G-0CD:�EG-W=8P3/<=
1<2>9�\.-078/Uofs"2>9G/���2>CD:<+G2>N0OQ-09 X P</<= �°)�����?��ck

��/�13-W24+;24V�?�A<+GCD:</3-0EGE�+;78NWN024/61<-W2Qm.9;=824A</3-W+G+;2R5,78/@|Q24CD:3/MP3/<=824/vTM13-W2Q1<-W2g�^24CD:3+G24NFOQ-W9 X P3/<=
1<2>+.\.-W78/<+�V�-FE�1324V�s"249G/nV(-0EG24-0/<+GCD:<N0-W2>�824/ �°)�����?��§T,1<-0+ X P3EH-0249qE�OS249;1<24/lk8)!-W24+;2S�^24CD:<+;24NFOQ-W9qo
X P</<="OQ-W9;1lTuOQ-02g-W/6sp*,]vkWX<k H3kF��A�2>+GCD:<9;-W24AJ24/vT[A�2>9 YP<C X +G-0CD:[EH-W=uE}T8-0/<1<24VµVI*u/�+;EH*uEGE�2>-W/<2>9�24AJ24/<2>/
�^24NWN02z2>-W/<2�~MEH9;24P[OS24NWN02�� YP<9�1�*,+!\.-078/'-W/'ºpN°k!��X<k XLH"��58249qOw2>/<1<2cE}kZ)!-W2>+G2�~MEH9;24P[Ow2>NWN02zOQ-W9;1
*,P<+
1<2>9�/�P<V(249;-W+;CD:<24/I­SY7,+GP</<=t24-0/<249�s"N024-W/Moqº"789G1<7,/Uoqº"NW2>-WCD:�P</<= �{º"N k ��X<kF� � � ��P</[EH2>9�y�2>9;OS24/<13P</<=
1<2>+�78]UEH-W+;CD:<24/L\�7uEH24/[EG-¨*,N0+Q*,P<+Rsp*,]lk�X<k H6=82>OS78/</<2>/lk

)!-W2�m.9;=824A</3-W+G+;2@�§YP<9�1<2>/�EH7,EH*,NW2>/²��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E�-0/�)�����?«P</<1�-W/�\�����?¢�DYP<9
_a` b P3/<1 dfe bg*6+G-0/<1r-W/i?BA<Avkv�Mk K�1�*,9;=824+qEH2>NWN0E4k�K¬*,/r+G-024:[E}T�1<*,��13-W2!�^24CD:<+;24N0OQ-09 X P</<=I1<24+R\.-Fo
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78/<+wV�-FES1324V�sp2>9G/�1<2>/@��-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;EQA<-W+Sh4P�2>-W/<2>9gm./<249;=8-W2R5878/ � �WUnKL2cy 249;:ZY78:[E}k
³w2>-vm./<2>9G=8-024/I1324+g\.:<7uEH78/<+S78AJ249G:<*,NWA(5878/ � �WU�Kr2>y �DYP3:<9;ES1<-W2�\.-W78/Mofs"249;/Uo¥�^24CD:<+;24NFOQ-W9 X P</3=
:<-0/<=824=,24/@h>Pr2>-W/<2>9w+qED*,9 X 24/ �R/�EG249;1<9uYP<C X P</3=<k�)!-W2>+w-W+qEgN024-WCD:[Eg*,/<:�*,/31�1<249�m./<2>9G=8-02}*,A3:ZY*,/<=8-0=uo
X 2>-0EQ1<2>9Q\�*,9G*,V(2>EH2>9g1<2>+�\.-078/Uofs"2>9G/Uo�\�7,EG24/[EH-W*,NW+S-W/�?BA3Alk�X<k K�h4P�582>9G+qEH24:324/ * ¯!A�2>9G:�*,N0A@24-0/<249
X -W/<2cEH-0+GCD:<2>/�m�/3249G=,-W2I1324+n\.-W7,/<+z5,78/�2>E�Ow*²�
UIU¬KL2>y ����
�� �SXLU¬KL2>y��z+;EG24-W=,24/²1<-02I��V�* o
=8-0/ZY*,9;EG24-0NW2I13-W24+;249(\�*u9H*,V(2>EG2496+;EH*,9 X *u/lT�Og*u+�h>P 2>-W/<2>9n+;ED*u9 X 2>/ ?�A<+G789;]3EH-078/�1<24+(\.-W78/3+(-0V
s"249;/²�§YP<:<9;E4k.)!-W2 ��9;+H*,CD:<2�13-W24+;24+6m���2 X EH+6-W+qE�1<-02@+;EH*,9 X 2is"78]<]<N0P</<=
1<2>+6\�-078/<+n*u/�1<-W2 P�o
|Q24+G7,/�*,/<hukv)!-02t9;24+;P<N0EG-W249;24/<132�m./<2>9G=8-02}*,A<:ªY*,/<=8-0= X 2>-0ER1<24+REH7,EH*,NW2>/r��-09 X P</<=,+G��P<249;+GCD:</3-0EGEG+!-W/
)�����?�OQ-09G1(*,N0+G7!OS24+G2>/[EHNW-0CD:I1<P39GCD:I13-W2g�^24CD:<+;24N0OQ-09 X P</<=t1<2>+w*,P3+GN¨*uP3��24/<1324/�\�-078/<+.V(-0E.1324V
s"249;/LAJ242>-W/3»�P3�,E}k

0.1 0.2 0.3 0.4 0.5
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Eγ  [Gev]

' �&�2� ��� ��* ������� *,P<+�ºpN°k�� �Mk � �S�DYP39 _a` b P</<1 dfe bg*3k

)!-W2p��789;V¢1<249���-09 X P</<=8+;��P<249;+GCD:</<-FEGEG2�-W/r?BA3AlkJ�Uk K6-0+;EQ�§YP<9 _a` b P</31 dfe bg*6+G2>:<9�Y*u:</<NW-0CD:lk
m.+�-0+;E�*,AJ249(*,P3��Y*,N0NW-W=3T�1�*u��1<2>9�\�����? �"P3249G+;CD:</<-FEGEI*,/ dfe bg*j/�P<9(2>E�Ow*�1<78]<]J24NFE(+G7	=89G78�
-W+qEBOQ-02�*,/ _a` bBTv78A[OS78:<N dfe bg*�2>E�Ow*i139G24-{V�*,N�+;7�5U-024N02���P X N02478/324/
24/[EG:ZY*,N0E4k�?�P<CD:
1<-024+ X *,/3/
1<P<9;CD:²1�*,+py�249;:�*,NFEH24/	1<2>+ ��/[EG249G139,YP<C X P</<=,+;�a* X EH7,9G+ ������� *,P3+�º"N k �°�Uk�� �p2>9 X N�Y*u9;EpOw2>9G1<2>/lk{��/
?BA3Alk��Uk F�-0+;E ������� �DYP<9 _a` b¦P</<1 dfe bg*�1<*,9G=82>+;EG24NWNFE}kSK¬*,/¶2>9 X 24/</[E}Tw1�*,�²1<-024+;249���* X EH7,9(�DYP<9
dfe bg*¬P<V�2>E�Ow*'24-0/<24/²�J* X EG789 H o X X N024-W/3249�-0+;E�*,NW+p�§YP<9 _a` bBk�)!-W2Iºp9;P</<1²1<*u�§YP<9�-0+;E4T�1�*u�'1<249
��789GV6�a* X EH7,9Q5,78/ dfe bg*IAJ24-Z=8N024-0CD:<24V���V(]<P<NW+uYP<AJ249;EG9H*,=�1<24PUEHNW-0CD: X NW2>-W/<2>9�-0+;EB*,NW+R1<2>9�587,/ _a` b
�a+>k�?�A<Alkv�UkF� �ckJ)!-W2>+G2z+;E Y*u9 X 2>9G2 �R/[EH249;1<9uYP3C X P3/<=i1<24+ X 78:ZY*,9;24/[EH2>/j\.9G78h>24+G+;24+p*,/ dfe bg*I=8N024-WCD:[E
1<-02(=,9 Y78�82>9G2n?�/<h}*,:3N�13249t��P X N02478/<2>/�-0/	13-W24+;24V¹s"249;/	OS24-FEH=82>:<24/31²*,P<+>TlOg*u+z1<2>/�=82>9G-0/<=824/
��/[EG249G+;CD:<-W2>1¬-0/r13249�ºp9 Y78�82"1<2>9���-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;EH2�-0/i?BA<AlkJ�Mk K�249 X N Y*,9qE}k

��V 1<-W2�K¬*,+;+G24/<*,A<: Y*,/3=8-W= X 24-FE"1<249 X 78: Y*,9G2>/�EG24/	\.9G7M1<P X EH-078/¬5,78/j\.-W78/<2>/¬OS24-0EG249!h>P
P</Uo
EH2>9G+;P<CD:<24/vT�V�*,CD:[EpVI*u/	2>-W/<2>/j?B/<+G*uEHh � �©¼���kª��YP<9"13-W26\�����?¦|Q24CD:3/MP3/<=824/ Z�/<1<2cEtVI*,/
� � U3T K o9U3T F3k�)!-024+G2>9.��2>9;ES+G]<-024=82>N0E�1<-09G2 X ES1<-W2��R/�EG249;1<9uYP<C X P</3=n1<249 X 78:ªY*,9G2>/�EG24/�\.9;7U1<P X EG-W78/
1<P<9;CD:�1<24/���789;V(�a* X EG789z1324+6s"249;/<+nP</<1�1<-02@s"78:ZY*u9G24/3h4AJ241<-0/<=8P</<='OQ-01<249>k���YP39�1<-W2I)Q����?
m.9G=82>A</<-0+G+G2z:<-W/3=824=82>/¬2>9G=8-0A3ER+G-WCD: � � U �§� � U � K��;2z/<*,CD:
m./<249;=8-W2uk���V��J*uNWNl1<2>9!)�����?µ-0+;E
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' �&�(�2��� ��* )!-F�v2>9G24/[EG-W24N0NW2>9w��-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;E!�§YP<9R1<-W2 X 7,:ZY*,9G2>/[EH2�\.9;7U1<P X EG-W78/r5878/'\�-07uo
/<2>/'*,/ _a` bBk

� /<7MCD:i2>E�Ow*,+ X N024-W/32494T31�*n1<-W2p\.-W7,/<24/lT31<-W2"=8N024-0CD:<V'Y*u�8-W=z-WV©=824+G*,V�EH2>/¬s"2>9G/�A�2>9G2>-WCD:r]<9G7M1<PUo
h4-0249qE�Ow2>9G1<2>/lT[-W/n2>-W/<2>V�=89 Y78�82>9G24/6s"2>9G/6+;E Y*,9 X 249�*,A<+;789GA<-0249qE�Ow2>9G1<2>/lk�m.-W/<2w9G24-0/n=8247,V�2cEH9G-0+GCD:<2
)!24PUEHP</<=61<-024+;249w�^249qEH2"5878/ � -0+;E�AJ24-v1<249 X 78: Y*,9;24/[EH2>/¬\.9G7M1<P X EG-W78/�/<-0CD:[EQV Y78=,NW-WCD:vkU)!-024+g-0+;ENW2>-WCD:[E"*u/<:�*,/<1¬1<24+"\�����?Qo¥�^249;EG24+!h>P
+G2>:<24/ * ¯!A�OS78:<N�1<-W2�\.-W78/<2>/'=8N024-WCD:3V Y*,�,-W=n-WV�=[*u/<h42>/
s"249;/MAJ249;24-0CD:	]39G7M1<P<h4-0249qE!Ow2>9G1<2>/lTZP</<1j1<-02n\�����? X 24-0/<2n?BA3+G789;]3EH-078/'5878/	\.-W7,/<24/
AJ249uYP<C X o
+G-0CD:[EH-W=uE}T Z�/31<2>E�VI*u/ ��� �8k<)!-W2 ��9;+H*,CD:32�:<-0249;�DYP39�-W+;E4T<OQ-W2"78AJ24/L1<-W+ X P3EH-0249;E4T<1�*,+Qy�249;:�*,NFEH24/1<2>+B��789;V(�a* X EG789G+g1324+Rs"249G/3+4TJ*,NW+;7n24-0/L9;24-W/i��P�*,/[EG24/<V(24CD:�*u/<-W+;CD:<249Bm.��2 X E4k

��/j1<24/
?�A<A<-WN01<P</<=,24/	�Uk M@P</<1	�UkF�
UI+;-W/<1
13-W2�1<-F�v2>9G2>/�EG-W2>NWNW2>/L��-09 X P</<=8+;��P<249;+GCD:</<-FEGEG2�*u/
_a` b�P</<1 dfe bg*B�§YP<9.1<9;24-35,249G+;CD:<-W2>1<24/32!m./<249;=8-W2>/n1<24+�\.:<7,EG78/<+.1�*u9G=82>+;EH2>NWNFE}k8)!-02�m./<1<h>P<+;EH*,/<1<+fo
OS24CD:<+;24N0OQ-09 X P</<=�h>OQ-W+;CD:<24/@\�-078/6P</<1Isp2>9G/¬Y*,/<1<2>9;ES1<-W2Q��789;V�1<2>+S1<-F�v2>9G2>/�EG-W2>NWNW2>/n��-W9 X P</3=8+qo
��P<249;+GCD:</3-0EGEG+�1<2>P3EHN0-WCD:lk})!-W2�KL-0/<-WV�*g-WV ��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E�OS249;1<24/�5,249;+GCD:<78AJ24/�P</<1t+G-W/31
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' �&�(���-��) �-* )!-0��249G2>/[EH-W2>NWN0249���-09 X P</<=,+G��P<249;+GCD:</3-0EGES�§YP<9.1<-02 X 78:ZY*,9;24/[EH2�\.9G7M1<P X EH-078/65878/I\�-07uo
/<24/L*,/ dfe bg*3k

-W/r)�����?�|R2>CD:</�P</<=82>/LEH2>/<1<2>/<h4-024NWNlOS24/3-W=82>9R+qED*,9 X *,P<+;=824]39�Y*,=,E4k
?B/ 1<-W2>+G249�~MEG24N0NW2�24/[EG+G]<9;24CD:<2>/ 13-W2i1<P<9;CD:<=82>�DYP3:<9;EG24/¶|Q24CD:</�P</3=824/ 13249(:<249 X Y7,V�V(NW-0CD:<24/

)�����?�k�)!24+;:�*,N0AL+;78NWNª/�P</r24-0/L2>9G+;EG249Qy�249;=8NW2>-WCD:rV�-FE�1<24/¬)"*uEH2>/i1<249R?�� o�s"78NWNW*,A�7,9H*uEG-W78/�*,V
³w2>+GCD:<N024P</<-0=8249"KL?"KL�R-W/
K¬*,-W/3h D +GCD:+MLKSN�58789;=824/378V�V(24/LOw2>9G1<2>/lkZ³w24-�1<-W2>+G2>V�m BU]�2>9G-0V�2>/�E
OQP<9;1<261<-W2 X 78: Y*,9;24/[EH2�\.:<7,EH7,]<9G7M1<P X EH-078/'587,/�\.-W7,/<24/	*,/²_a`cb A�2>-.24-W/324V���2>+;EG24/�~MEH9;24P[OQ-W/Uo
X 2>NR5,78/ JWU �6-WV ­Z*,AJ7896AJ24-Q24-0/<249(m./<249;=8-W2�5,78/ ��XIU�KL2cy�A3-W+62>E�Ow* XLHWU�KL2cy�=,24V(24+G+;24/lk
��/�?BA3A<-WN01<P</<='?�A<Alk��Uk0�,�@+G-0/<1�1<-W2>+G2�)"* EH24/�-0V y�249G=,NW24-0CD:²h4P�1324V m.9;=824A</3-W+�5,78/�)Q����?
P</<1�\�����? |Q24CD:</�P</3=824/n1�*u9G=82>+;EH2>NWNFE}k�)!-02�m�/3249G=,-W2}*uA<:ZY*,/<=,-W= X 24-0E{1<2>+{��-09 X P</<=,+G��P<249;+GCD:</3-0EGEG+
-W/ 1<-W2>+G2>9�?�A<A<-WN01<P</<=^249;=8-WA3E(+;-WCD:¶*,P3+I1<2>V xvP3+H*,V(V�2>/<+G]3-W24NQ1<2>+I9;24+G7,/�*,/[EH2>/ bw:�*,9H* X EG249;+
1<2>9 P�o�|R2>+G78/<*,/<h,T�1<249n-0V EH7,EH*,NW2>/²��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E�1324P3EGNW-WCD:�h4P�+G2>:<24/�-W+qE}T{P</<1�1<249
?BA3:ZY*,/<=8-0= X 2>-0E�1324+R��789GV6�a* X EH789;+w1<2>+Rsp2>9G/<+g5,78V¢��V(]<P<N0+,YP<AJ249qEH9H*u= * ³w2>-v��24+qEH2>V�~MEH9;24P[OQ-W/ X 24N
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' �&�(� ����)�)+* )!-0��249G2>/[EH-W2>NWN0249S��-09 X P</<=,+G��P<249;+GCD:</3-0EGE��§YP<9 _a` b ��/L)�����?µP</31¬\�����?�-WV¦y�2>9qo
=8NW2>-WCD:�h4Pr1<2>/¬?���of)"*uEG24/i*,N0+Q��P3/ X EH-W7,/r13249R­Z*,A�7,9G24/3249G=,-W2"1<2>+�\.:<7uEH78/<+>k

OQ-W9;1nV�-FE.=89}Y78�8249�Ow2>9G1<2>/<1<249Sm./<249;=8-W2�1324+�\.:<7,EH7,/<+.1<249.��V(]<P<N0+uYP<AJ249qEH9G*,="=89�Y7,�8249.P</316��7,NW=8N0-WCD:
1<2>9B��789;V(�a* X EG789 X NW24-0/<249>k�?BNW+�m.9G=82>A</<-0+�1<-024+;249RA�2>-W1<2>/'m��v2 X EH2zOS24-0+;EB1<-W2t\�����?Ro�|R2>CD:</�P</<=
24-0/jK¬* BU-0V�P<V *,P3�fTJ1�*,+�1<24P3EGNW-0CD:'P</[EH2>9G:�*,N0A'1<2>9 P�of|Q24+G7,/�*,/<hzNW-W2>=,E}kJ)"*,+7P«+G24N0A�2>9B-0+;E!/�P<9
/<7MCD:¬*uNW+�+GCD:[Ow*,CD:<26~MCD:MP3N0EH2>9QA�2>-ª2>E�Ow* H[�WU6Kr2>yµh4Pr+G24:324/lk

|R2>N¨*uEG-05Ih4P¬1324V�\�����?Ro�m�9;=824A3/<-W+Rh42>-W=,EQ1<-02t)Q����?Qof|Q24CD:</�P</<=I24-W/i+;24:<9�Y*,:</<N0-WCD:<2>+Ry�2>9qo
:�*,NFEH2>/@OQ-W2BAJ24-0V©EG7,ED*uNW24/���-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E�-0/@?BA3Alk��Uk K * ³S24-lm./<2>9G=8-024/iP</[EH2>9G:�*uNWA@587,/
2>E�Ow*�� �SU!KL2cy 2>9G: Y78:[E�+G-WCD:�1<249{1<-0��249;24/[EH-024N0NW2.��-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;E}T O Y*,:<9G2>/<1�2>9�AJ24-�: Y78:3249qo
24/im./<2>9G=8-024/�+qED*,9 X *,A3=824+;24/ X EQOQ-W9;1lk3��78N0=8NW-0CD:�-0+;EwA�2>-v1<2>9�)Q����?Qof|Q24CD:</�P</3=(1<*,+RK¬* BU-WV�P<V
h4P	/<-0241<9;-W=82>9G24/^m./<249;=8-W2>/^:3-W/
582>9G+GCD:378A�2>/lk�)!-W26­Z*,=8261<-024+G2>+zK¬* BU-WV�P3V�+>Tl+G7�OQ-W2(1<-026m�/3249qo
=8-02}*,A<:ªY*,/<=8-0= X 2>-0E�-W/3+G=82>+H*,V�ES+;EG-WV(V�E�+G2>:<9w=,P3EwV(-0E�1324/@? � of)"*uEG24/jYP<AJ249G2>-W/lT�1<-02�ED*uEG+�Y*,CD:<N0-WCD:<2
��Y7,:<2p1<24+BK¬* BU-WV�P<V�+SOQ-W9G1L*,N0NW249;1<-W/3=8+wP<V¦V�2>:<9Q*,NW+�2>-W/<2>/¬��* X EG789�h>OS24-ZP</[EH2>9G+;CD:ZY*uEHhcE}k

��/I?�A<Alk3�Uk0� �p-0+;E�1<249�1<-F�v2>9G24/[EG-W24N0NW2g��-09 X P</<=8+;��P<249;+GCD:</<-FEGE�-0/I)�����? *,P<+�?BA<AlkU�UkF�8��*,P3�¨o
=82cEH24-0N0Ew-W/@1<-02"³w2>-0EH9}Y*,=82!13249g582>9G+;CD:<-W2>1<24/<2>/')!-W*,=89H*uV�V(2,kM)"*,1<P39GCD:lTU1�*,�n1�*,+RKL* BU-WV�P<V©1<2>+
1<-F�v2>9G24/[EG-W24N0NW2>/j��-09 X P</<=,+G��P<249;+GCD:</3-0EGEG+nA�2>-�24-W/324V ��24+qEH2>/���-W/ X 24N�5878/ JIU � 1<24PUEHNW-0CD:�P</[EG249qo
:�*,N0A'1<2>+ P�NW-024=,E4T�+G-W/31
1<-W2�/3-WCD:[E;o¥9G24+;78/�*,/[EG24/	³w24-FEH9}Y*,=82�-0V y�2>9G:ZY*uN0EH/3-W+Bh>P<V P *,P3��1<-024+;24V
K¬* BU-0V�P<V 9G24NW*uEH-F5�=89G78� �±5M=8N kS?BA<Alk��Uk H �ckg³S24-!:ZY7,:<249;24/ m./<249;=8-W2>/�OQ-09G1¶1<2>9i³w24-FEH9G*,=²1<2>+
P 1�*,/3/ 1<7,V�-0/�*,/[E}T�:3-W2496-0+;E(1<249(1<-F�v2>9G24/[EG-W24N0NW2I��-09 X P</<=,+G��P<249;+GCD:</3-0EGEI-W/�?BA<Avkw�Mk0� �
*,AJ249
*,A<+;78NWPUEQ+GCD:<78/L+G2>:<9�5U-024N X NW2>-W/<2>9Q*,NW+Q*uP3��1324V�K¬*�B3-0V�P<Vrk

��V ��78N0=824/<1324/�+G78N0N!P</[EH2>9G+;P<CD:[E¬OS249G1324/lTR78A�1<-W2
=,9G78�82>/ )!-W+ X 9;24]�*,/3h424/ h>OQ-0+GCD:<2>/ 1<2>/
)�����?Rof|Q24CD:3/MP3/<=824/LP</<1i1<2>/r? � of)"* EH24/�13P<9GCD: ��/3+G-WCD:3249G:324-0EG24/r-W/�1<2>V¦:<-0249w5,249qOw2>/<1<2>EG24/
KL7M1<24N0Nlh4Pr249 X N�Y*,9;24/r+G-W/31lk

��-W2n-0/jst*u]lk-H�A�2>9G2>-0EH+"2>9;OzY*,:3/�E4Tª-W+qE"1<249"�^249qEp1<249 ������o¥y�2 X EG789 X 78]<]<N0P</<=8+ X 78/3+;ED*u/�EG2
/<-0CD:�EQ=,24/�*,P�AJ2 X *,/3/�E4k�?BP<CD:i-0/�24NW2>V�2>/[ED*,9;24/i|Q24CD:</�P</<=,24/¬h>P<9Q\.:<7,EG78]<9G7M1<P X EG-W78/@5,78/r\�-07uo
/<2>/'P</<1��[oqKr24+G7,/<24/¬OQ-09G1LV�2>-W+;ER2>-W/<2>9�1<2>9B-0/L1<2>9!­ª-0EG249G*uEHP<9R*,/3=824=82>A�2>/<24/L��2>9;EH2zA�2>/�P3EHhcE
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Eγ(lab)
  [Gev]

' �&�(�	����) ��* )!-0��249G2>/[EH-W2>NWN0249.��-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;EQ�§YP<9 _a` b -W/@)Q����? OQ-02B-0/@?BA<Avk��UkF� �t�DYP<9
1<-W2!5,249G+;CD:<-W2>1<24/324/jº"9H*,]3:<24/lk
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 = 2 GeV
2

 gωNN
 =    8; Λ2

 = 1.2 GeV
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 = (60 +/- 10)°

d σ
/d

Ω
la
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 [

m
b/

sr
]

Eγ(lab)
  [Gev]

' �&�(�\����) ��* )!-0��249;24/[EH-024N0NW249(��-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;E¬�DYP<9 _a` b���/ )�����?��DYP39@58249;+GCD:<-0241<2>/<2
��2>9;EH2I1<249 �.of\�*u9H*,V(2>EG249�-0V y�249;=8NW2>-WCD:²h>P�1<24/�? � of)"*uEG24/�*uNW+z��P3/ X EH-W7,/²1<249
­{*uA�789;24/<2>9G=8-02!1<2>+B\.:<7,EG78/<+>k

D ��24P+MIFUTuAJ24/+M8� N T,*,/<+qED*uE;E�1<2>/���2>9;E�-0/�24-0/<24V���-FE�*u/n1<-W2S\.:<7,EH7,]<9G7M1<P X EH-078/<+;1�*uEH2>/nh4PnAJ24+qEH-WVno
V(24/lTvOQ-02�1�*,+"AJ24-�|R2>+G78/�*u/<h4]�*u9H*,V(2>EG249G/j=82cED*,/
OQ-09G1lk ��V�13-W2(~U2>/<+G-FEH-05M-FE Y*uEB1<249p|Q24CD:</�P</Mo



��� �����	��

�����������������	�	����� ��!	"#�%$��&���

=82>/^*uP3��1<24/
�^249;E!1<-W2>+G249ps"78]3]<NWP</3=8+ X 78/<+;EH*,/[EH2nP</31	1324/^bwP3EH7u��� -WV ��� �iof��789;V(�a* X EG789
� º"N k � HUk0� � ���(h>P¶P</[EH2>9G+GP3CD:<24/lT�OQP<9;1<24/ |Q24CD:</�P</<=,24/��§YP<9I582>9G+;CD:<-W2>1<24/<2j�^249;EG2¬587,/  �� #�#P</<1���1<P<9GCD:3=82>�DYP<:39;E}kU)!-W2Rm.9G=,24A</<-0+G+;2B1<-024+G2>9�|R2>CD:</�P</<=n+G-0/<1(-W/(?BA<AlkU�UkF�
Hp1�*,9;=824+qEH24N0N0E4k[)!-W2
1<P<9;CD:<=82>h478=82>/<2Q­ª-W/<-02.OQP<9G1<2wV�-FE�1324/n-W/z1<-W2>+G2>9�?B9;A�2>-0E{582>9;OS24/<1<2cEH2>/(�^249qEH24/nAJ249;24CD:</32>E}T,24-W/
�^249;E�587,/  � # # ����K!OQP<9;1<2B-0/ D N¨*u=�KIK�N�5,249qOw2>/<1<2>EgP</<1I+qEH2>NWN0E�13-W2Q78AJ249G2Bº"9G24/3h42R1<249�V'Y7,=8NW-®o
CD:<2>/r�^249qEH2"1�*,9>k�m.-W/@�^249qE�5878/  � # # � F�9G2>+GP<NFEH-0249;E�*,P<+���� � H"�¥of³w2cEH9H*uCD:�EGP</<=82>/ D 1<P<V\MIH�N T
P</<1�-0+;Ew*,NW+SP</[EH2>9G2pº"9G2>/<h42!h>P�A�2cEH9G*,CD:[EH24/vk�)!-W2RA�2>-W1<2>/I�^249;EG2B�§YP<9S1<24/rbwP3EG7,����OQP<9G1324/�-W/
D A�2>/+M[� N�AJ24-U1<249 �R/[EH249;+GP<CD:�P</3=�1<249�\.:<7uEH78]<9;7U13P X EH-W7,/�5878/ �[oqKL2>+G78/<2>/n58249qOw2>/<1<2cE}kM��-0EG+�V(-0E
1<2>/�P</[EH249;+GCD:<-0241<N0-WCD:<2>/²��2>9;EG24/²587,/	�µ�DYP<:39;EH2>/²1�*,AJ24-Sh4P�m.9;=824A</3-W+G+;24/�=8N024-0CD:<249 �"P<*,NW-FE Y*uE4T
+G7�1<*,��24-0/<2�=82>/�*,P<26³S24+;EG-WV(V�P</<=�5878/
� *uP<+"\.:<7,EG78]<9G7M1<P X EG-W78/<+;1�*uEG24/
/<-0CD:�E!V'Y78=,NW-WCD:L-W+qE}k
K¬*,/�+G-024:[E�*,P3+S?�A<Alk3�Uk0��H3T[1�*,�z1<-W2���/3+G-WCD:3249G:324-0EwA�2>h YP<=,NW-WCD:(1<2>9gs"78]<]<N0P</<=t1<24+ ��+;-WCD:@hcOg*,9
*,P3��1<-02R:3-W249.=,24h42>-W=,EG24/(m.9G=82>A</<-0+G+G2�*,P<+qOQ-W9 X E4T[1<-W2�1<*,9H*,P3+�9;24+;P<N0EG-W249;24/<132B~MCD:�Ow*,/ X P</3=8+GA<9;24-FEH2
1<2>9Im.9G=,24A</<-0+G+;2'-W+qEI*uA�2>9�1<2>P3EHN0-WCD: X N024-0/<249(*,N0+�1<2>9 �R/[EH249;+GCD:<-0241¶h>P 1<2>/ ?�� o�)"*uEH2>/lk�m.-W/<2
y�*,9;-¨*uEG-W78/n1<2>9 �.of\�*u9H*,V(2>EG249.-WVµ]<:[£M+G- X *,N0-W+;CD:�V¬Y78=8N0-WCD:<2>/�³S249G2>-WCD:'Y*,/<1<2>9;ES*,NW+;7p/<-WCD:[EH+S*,/(1<249
)!-W+ X 9G24]<*,/<hph>OQ-0+GCD:<2>/¬1<2>/L? � of)"*uEG24/iP</<1r1<2>/L:<2>9 X Y78V(V�N0-WCD:<2>/r)Q����?Qof|Q24CD:</�P</<=,24/lk

.�/�� /10 
 ; � "(A9;	6������ 6 : � = � ; � ;&= @��Q:+698�����;&=�� @ :�;&= :+6�� A9;	=

��/¶sp*,]lk X<k H3kF�¬OQP<9;1<2¬2>9GN�Y*uP3EH2>9;E}T.OQ-02¬1<-02¬\�*,9H*,V(2>EG249�1<24+�-W/ 13-W24+;249�?B9GAJ24-FE�5,249qOw2>/<1<2>EG24/
78]3EG-W+;CD:<24/¶\{7,EH2>/[EH-¨*uNW+IAJ24+qEH-0V�V�E6OQP<9;1<24/vkw��/ ?�A<Alk2X<k F	-W+qEIh>P +G2>:<24/lTS1�*,�²13-W2r24N¨*u+;EH-0+GCD:<2
~MEG9G24P3P</<=i5878/�\�-078/<2>/^*u/ _a` b�YP<AJ249p1<24/^=824+G*,V�EG24/	A�2cEH9H*uCD:�EG2>EG24/²m./<2>9G=8-024AJ249;24-WCD:	=8P3EtAJ2co
+GCD:39G-W2>A�2>/(OS249;1<24/ X *,/</lk,?BP<�82>9G1<2>V�-W+qE.-W/n?�A<AlkIX3k F!h>P�2>9 X 2>/</<2>/lT�1�*,�"1�*,+.:3-W249�58249qOw2>/<1<2cEH2
\�7uEH24/[EG-¨*,Nl5,249G=,NW24-0CD:�A�*,9G2tm.9G=,24A</<-0+G+;2p�DYP39R13-W2"24NW*,+;EG-W+;CD:<2t\�-078/<2>/<+;EG9G24P3P</<=(NW-W2c��249qEgOQ-W2t*,/<13249G2
78]3EG-W+;CD:<2(\�7,EG24/[EH-W*,NW2ukZ)"*,+"-W/j1<-024+G2>9p?B9GAJ24-FE"582>9;OS24/<1<2cEH2@7,]3EH-0+GCD:<2(\�7uEH24/[EG-¨*,N.:�* Ez1324/jy�789qo
EH2>-WN°T�-0/²24-0/<24V =89G78�,24/�m./<249;=8-W2>A�2>9G2>-WCD:�5878/�1<2>9(~UCD:[Ow2>NWN02�A<-W+�h>P<9 P�of|Q24+;78/�*,/<h�2>-W/<2I=8P3EH2
³w2>+GCD:<9;24-WA3P</<=i1<249B\.-W78/<2>/<+;EG9G2>P<P</<=i*,/	_a`cb h4P
NW-02>��2>9G/lT�-WV�º"24=82>/<+H* EHh�h>P
1<24/j\{7,EH2>/[EH-¨*uNW24/
*,P<+ D +;EG9VFIU3T�C4*,9VF ��NZP</<1 D =[*,9VMU�ON°T�1<-W2 �;2cOw2>-WNW+�/�P<9Q-0/r�{24-0NWAJ249;24-WCD:324/r=824NFEH24/vk

?BP<+n13249n=8P3EG24/ Y�RA�2>9G24-0/<+;EG-WV(V�P</<=L1<2496m.9;=824A</3-W+G+;2�1<249�5,249;+GCD:<-0241<2>/<24/ 78]3EH-0+GCD:<2>/�\�7uo
EH2>/[EH-¨*uNW26-WV ��*,N0N�1<2>9�\.-W7,/Uofs"249;/Uoq~�EH9G2>P<P</<= X *,/</^/<-WCD:[E�*,P3EH7,VI*uEG-W+;CD:^=82>+GCD:<N078+G+;24/²OS249;1<24/lT
1�*,�¬1<-W2>+G2�\{7,EH2>/�EG-¨*,N02@*,P3CD:²�§YP<9�1<-02@\.:<7,EG78]<9G7M1<P X EG-W78/�*uV s"2>9G/²582>9G=8N024-0CD:MA<*,9G2�m.9;=824A</3-W+qo
+G2¬NW-W2c��249;/ * )!-W2L³w249;24CD:</�P</3=�1324+I2>N¨*,+qEH-0+GCD:<2>/ ~MEH9;24P<��P<2>9G+GCD:3/<-0E;EH+�=82>+GCD:<-024:[E�V(-0E���-0N0��2i1<249
~MEG9G24P3]<:�*,+;24/lT{1<-W26*uP<+p1<24V¹*,+q£MV�]3EG7,EH-0+GCD:<2>/	y�2>9G:�*uN0EH2>/^13249"��2>NWN024/3��P</ X EG-W78/324/j2CBMEH9G*,:<-0249;E
OS249G1324/lkU?BNW+;7 X Y78/3/<24/@hcOw2>-J5,249;+GCD:<-0241<2>/<2!78]3EG-W+;CD:<2!\{7,EH2>/�EG-¨*,N02Qh4PI1324V�=8N024-WCD:324/I2>N¨*,+qEH-0+GCD:<2>/
\.-W78/Mofs"249;/Uo¥��-09 X P</<=8+;��P<249;+GCD:</<-FEGEQ�§YP<:<9;24/lT�OS24/</L+G-02t1<*,+Q=8NW2>-WCD:<2p*,+q£MV�]3EG7,EH-0+GCD:<2py�249;:�*,NFEH24/
1<2>9B\.-W7,/�OS24N0NW2>/3��P</ X EH-078/rNW-W2c��249;/lk�)"*,+�y�249;:�*,N0EG24/L1<249�\.-W78/<2>/[Ow2>NWNW2>/3��P</ X EG-W78/L-WV«s"249;/<-W/3/<2co
9G2>/ X *,/</t1�*,AJ24-M*,AJ249Z1<P39GCD:�*,P3+�P</[EG249G+;CD:<-W2>1<NW-0CD:�+G2>-W/ D �;7,/+MIJ N°k ?B/�ºpN°k ��X3k XLH �ª-0+;EZh>P�249 X 2>/</<24/vT
1�*,�6=82>9H*,132"1<-W2!�^24N0NW24/U��P</ X EH-078/@-WV���/</<2>9G/r1<24+Rs"249;/<+�-W/i1<-02"³w249;24CD:</�P</3=I1<2>9 X 78:ZY*,9;24/[EH2>/
\.9G7M1<P X EH-078/<+G*,V�]3NW-0EGP<1<2�24-W/3=824:[E}k3m.+�V�P<�6*,N0+G7 YP<AJ249;]<9 YPU�±E�Ow2>9G1<2>/lT�78Ai1�*,+g:3-W249S58249qOw2>/<1<2cEH2
78]3EG-W+;CD:<26\�7,EG24/[EH-W*,N�� YP39"1<-W2 X 78: Y*,9;24/[EH26\.:<7uEH78]<9;7U13P X EH-W7,/'58249;=8NW2>-WCD:�A�*,9;26m.9G=82>A</<-W+;+G26NW-02>��2>9;E
OQ-W26*u/<1<249;2n78]3EG-W+GCD:32�\{7,EH2>/[EH-¨*uNW2,T�1<-W2�*,P<+"V(- X 9G78+ X 78]3-W+GCD:324/�KL7U1324NWN024/
=82cOw7,/</<24/jOQP<9;1<24/lk
)"*,V(-0Ew+G78N0Nª*,P<+;=824+;CD:<NW78+;+G2>/LOS249G1324/lTJ1�*,�61<-02pm�9;=824A3/<-W+;+G2"�§YP<9�1<-02 X 78:ZY*u9G24/[EG2�\.:<7,EG78]<9;7U1<P X o
EH-078/r*,A<:ZY*u/<=8-W=�5,78V¦5,249;OS24/31<2>EG24/	KL7M1<24N0Nv�§YP<9Q1<-02p\�-078/Uo�sp2>9G/Uo ��2>CD:<+G2>N0OQ-09 X P</<=(+G-0/<1lk

xvPL13-W24+;24V x�OS24C X OQP<9;1<24/¬|R2>CD:</�P</<=82>/'V(-0EQ78]3EG-W+;CD:<24/L\�7,EG24/[EH-W*,NW2>/¬*uP<+Q1<249R­ª-0EG249H* EHP<9
1<P<9;CD:<=82c�§YP<:<9;E4klxvP3249G+qEQOQP<9G1<2>/'1<-02t-0/ D +qEH9VFWU3T�C}*,9GF"� Nª�DYP<9�� ! ���SU�Kr2>y�*,/<=82>=824AJ24/<2>/
\�*u9H* o
V(2>EH2>9G+}Y*uEHh>2�58249qOw2>/<1<2cE}kZ��/j1<-W2>+G24/	\�*,9H*,V(2>EG249;+�Y*uEGh424/j:�*uA�2>/	13-W2n\�*,9H*,V(2>EG249�� � P</<1�� � *,P<+
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' �&�(���-��) � * )!-0��249;24/[EH-024N0NW249{��-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;ES�DYP39 _a` b�-W/6)�����?¶OQ-W2�-0/n?BA<AlkM�Mk0�8�QP</31
�§YP<9Q\�*,9G*,V(2>EH9;-W+;-W249;P</<=82>/i1<24+Q78]3EG-W+;CD:<24/¬\�7,EG24/[EH-W*,NW+Q*,P3+#D +;EG9VFIUUT<C}*,9GF"� N°k

sp*,]lkLX<k H3kF�8T8/�P<9 X NW24-0/<2Q��VI*u=8-W/ Y*u9;EH2>-WN02,T 1�*u� YP<9.+;-W/<1�*,AJ249�1<-W2R\�*,9H*,V(2>EG249�� � P</<1�� � P</<=8N024-WCD:��P3NWN T{1�*,+(\{7,EH2>/�EG-¨*,Nw24/[EH:ZY*uN0E6*,N0+G7
�{249;V�2uT�1<-W2���P�*u1<9H*uEG-W+;CD:�-0/�1<2496s"249;/<1<-0CD:�EG2i+G-W/31lk.)"*,+
m.9G=82>A</<-0+B1<-024+G2>9"|Q24CD:</�P</<=,24/j-W+qE!-W/L?BA<Avkª�UkF��XI1<*,9G=82>+;EG24NWNFE}k�³w24-{24-0/<249B\.:<7,EH7,/<24/<2>9G=8-02�587,/
�
MIUpKr2>y�TuOg*,+.2cE�Og*"2>-W/<2>9 X -W/<2cEH-W+;CD:<24/�\.-W78/324/<2>/<249;=8-W2w5,78/��WUpKL2cy�24/[EH+;]<9G-0CD:�E4T[P</<161�*,9;P</Uo
EH2>9.+;EG-WV(V�2>/�1<-W2gm�9;=824A3/<-W+;+G2R*,NWN0249{58249qOw2>/<1<2cEH24/@\�*,9G*,V�2cEH2>9G+�Y* EHh42Q=8PUE.V�-FEH2>-W/�*,/31<249�YP<A�2>9G2>-W/lk
¯!A�2>9G:�*uNWAr1<-W2>+G249Bm./<249;=8-W2tNW-02>��249;/L13-W2z\�*,9G*,V�2cEH2>9G+�Y* EHh42�*,P<+#D +qEH9GFIU3T�C}*,9GF"� N�*,AJ249R+G2>:<9BP</[EG249qo
+GCD:3-W2413NW-WCD:32zm.9;=824A</3-W+G+;2,T�1<-02z*uNWNW2�YP<A�2>9Q1<24V«|Q24+;P<N0EH*uER1<249�5,789GN0-W24=,24/<1<2>/L?�9GAJ24-FEQNW-W2>=824/vk�)!249
º"9GP</<1
:3-W249q�§YP<9B-0+;EB1<-W2z+;ED*u9 X 26m./<2>9G=8-02}*,A3:ZY*,/<=8-0= X 2>-0EB1<249"\{7,EH2>/[EH-¨*uNW]�*,9G*,V(2>EH2>9�-0/'?BA3Alk�X<k KUk
?BP3+�1<249n=,P3EH2>/ Y��AJ249G2>-W/<+qEH-0V�V�P3/<=¬AJ24-S/<-W2>1<9G-0=8249;24/�m./<2>9G=8-024/lT{�§YP<9�1<-02�*,N0NW2(\�*,9G*,V(2>EH2>9�-W/
D +;EH9GFIU3T C}*,9GF"� NUA�2>+;EG-WV(V�E�OQP39G1<2>/lT X *,/</�V�*,/�*,A�2>9�+GCD:3NW-W2>�824/vTu1�*u�!1<249�?B/<+G*uEHh�� � ��� � � U3T
*,N0+G7!1<-02g?B/3/�*,:<V(2g24-0/<24+�\{7,EH2>/[EH-¨*uNW+4Tu1�*,+.N0-W/<24*,9�-0/n1<249�sp2>9G/<13-WCD:[EH2�-0+;E}Tuh4P<V(-W/31<24+qE�A�2>-3/<-0241Uo
9G-0=824/im./<2>9G=8-024/i/<-0CD:�ER]<9;78A<N024V�*uEH-0+GCD:�-W+qE}TU+G78NW*,/<=82"1<-02B582>9GA<N024-0A�2>/<1<24/L\�*u9H*,V(2>EG249 � � P</<1 � �*,/i1<-02t2 BU]�2>9G-WV(24/[EG24NWN024/i)"*uEG24/L*,/<=82>]�*,�,E�OS249;1<24/vk

��V�1<*,+�78]3EH-0+GCD:<2�\�7uEH24/[EG-¨*,N�*,P3CD:�AJ24-�m./<2>9G=8-024/(-WV�³S249G2>-WCD:(1<2492P�of|Q24+;78/�*,/3h�h>P(EG24+;EG24/lT
OQP<9;1<2�*,PU��m.9G=82>A</<-W+;+G2�1324+�P�o�­Z7MCD:UofKL7U1324NWN0+Qh4P<9 YP<C X =824=89;-0��24/lk���/YD =[*,9GM3� NZOQP<9G132�V(-0E���-0N0��2
24-0/<249pN07 X *,NW2>/j� Y*,:<2>9GP</3=¬*,/	1�*,+RP�of­ª7MCD:UoqKr7U1<2>NWN D 78+;2�FLK N�2>-W/	78]3EG-W+GCD:324+t\�7,EG24/[EH-W*,N�� YP<9p1�*,+
\.-W78/ -WV ¯!9qEH+G9G*,P<V X 7,/<+;EG9GP<-0249;E4kw)!-02�y�789G:<2>9G+G*,=824/¶13-W24+;24+I\�7,EG24/[EH-W*,NW+6OQP<9G1324/ 1�*u/</ V(-0E
2CBU]J249;-WV(24/[EH2>NWNW2>/¬)"* EH24/i�§YP<9Q1<-02t2>N¨*,+qEH-0+GCD:<2z\.-W78/Uo�s"249G/Moq~MEG9G24P3P</<=658249;=8NW-0CD:<24/vk�)"*,A�2>-lOQP<9G132
24-0/��4o ��2>NWN024/�*,/[EG24-WNU1<24+�78]UEH-W+;CD:<24/�\�7uEH24/[EG-¨*,N0+�*,/<=82>/<78V(V�2>/lT81<2>9.1<24V�-0/�D +qEH9VFWU3T8C}*u9VF"� N<+G24:39
Y*,:</3NW-WCD:n-0+;E4T8*,N0+G7"*,P3CD:(2>-W/6\{78N0£M/<78V �Uk[º"9H*u1<24+.-0/n1<249�)!-0CD:�EG2g-W+qE}k ��-W2g-0/6st*u]lkWX<k H3kF��A�2>9G2>-0EH+
249;N�Y*,PUEH249qE}Tl:<*uEp1<249 � o¥�^24NWN024/�*u/�EG24-0N�1<2>+�\{7,EH2>/[EH-¨*uNW+!-0/ D =[*u9VM3� N.*,A�2>9"24-0/<2n��P�*,NW-FED*uEG-05L*,/<13249G2
?BA3:ZY*,/<=8-0= X 2>-0ER5878/¬1<249Bsp2>9G/<13-WCD:[EH2 �±5M=8N k�º"N k���X3k �WH ���Q*,NW+R1<249 � o¥�^24N0NW2>/�*,/[EH2>-WNª1<2>+!-W/L1<-W2>+G249?B9;A�2>-0E�5,249;OS24/31<2>EG24/j\�7uEH24/[EG-¨*,N0+ � º"N k��%X<k��U� ���§k

��/ D =[*,9VMU�ON{-W+qE�2>-W/<2z\�*u9H*,V(2>EG9G-W+;-W2>9GP</<=61<2>+B78]UEH-W+;CD:<24/'\�7,EG24/[EH-W*,NW+��§YP<9�m./<249;=8-W2>/ � !�� F[�
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' �&�(�Q����) ��* )!-0��249;24/[EH-024NWN0249!��-09 X P</<=8+;��P<249;+GCD:</<-FEGE��DYP39 _a` b�-0/�)�����?¦P</31�\�����?�OQ-W2(-W/
?BA<AlkJ�Mk0�8�pP</31r�DYP<9�1<*,+Q78]3EH-0+GCD:<2t\{7,EH2>/�EG-¨*,NZ*uP<+ D =[*u9VM3�CN k

KL2cy�TS*,NW+;7 ��
 � � �WU^KL2>y�=824=,24AJ24/lk���YP<9(1<-024+G2>/ m./<2>9G=8-024AJ249G2>-WCD:�OQP<9G1<2>/¶|Q24CD:</�P</<=,24/
*,/ _a` b�P</<1 dfe bg*j13P<9GCD:<=,2>�§YP<:<9qE}k���/�?BA<Avk��Uk0���¬-W+;E61<*,+(m�9;=824A3/<-W+��DYP<9n1324/�1<-0��249;24/[EH-024NWN024/
��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE"-0V¢y�249G=,NW24-0CD:¬h>P
)Q����?µP</<1
\�����?�|R2>CD:</�P</<=82>/	1<*,9G=82>+;EG24NWNFE}kJ)"*,+
P�of­ª7MCD:
\�7,EG24/[EH-W*,N��DYP3:<9;EBh4P
24-0/<249�+G2>:<9(Y*,:</<N0-WCD:<2>/
m./<249;=8-W24*,A<:ZY*u/<=8-W= X 24-FE�OQ-02�1�*u+!:<-W2>9�5,249qo
OS24/<1<2cEH2"\{7,EH2>/[EH-¨*uN T[-W/3+GAJ24+G7,/<1<249;2BAJ24-�m./<249;=8-W2>/IP<V�1<-027P�o�|R2>+G78/�*u/<h,k���/@?�A<AlkU�UkF�
Jz-0+;E�1<249
+G-0CD:nV�-FE{1<24V?P�o�­ª7UCD:Uo�\�7,EG24/[EH-W*,NM249G=,24AJ24/<1<2SEH7,EH*,NW2���-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E.� YP<9 _a` b²P</<1 dfe bg*
1�*,9;=824+qEH2>NWN0E4T�h>P<+H*uV�V(24/²V(-0Ez1<2>/ )�����?¢P</31�1<24/�\�����?�m.9G=82>A</<-0+G+G2>/�OQ-W2I-0/²?BA3Alk��Uk KUk
?BP3CD:I:<-0249�h>24-W=uE�+G-WCD:(24-0/<2�=8P3EG2 Y��AJ249G2>-W/<+qEH-0V�V�P3/<="h>OQ-0+GCD:<2>/IAJ24-W1324/(78]3EH-0+GCD:<2>/I\{7,EH2>/[EH-¨*uNW24/
-WV ³w249;24-0CD: 1<2>9\P�o�|R2>+G78/�*u/<h,kSxvP X NW24-0/<249;24/ m./<249;=8-W2>/ :<-0/�OQ-09G1�1<-02L)!-0+ X 9G2>]�*,/<hi=89}Y78�82>94T
*,N0NW249;1<-W/3=8+@582>9GN�Y*u�,ErVI*,/ 1<789qE¬1324/ º�YP<NFEH-W= X 24-FEH+;A�2>9G24-0CD: 13249r-W/?D =[*u9VM3� Nt*u/<=824=,24AJ24/<2>/ \�* o
9H*uV�2cEH9G-0+G-0249GP3/<=<k�)!-W2 �R/[EH249;+GCD:<-0241<2�5,78/�2>E�Ow*���U oD� ��� AJ24-S:ZY78:<2>9G2>/ m./<2>9G=8-024/ X Y78/</<2>/�*,NW+
582>9GA<N024-0A�2>/<1<2zKL7M1<24N0N¨*,A<:ªY*,/<=8-0= X 2>-0Eg=,241<2>P3EH2cE�OS249;1<24/lk

��/<+G=,24+H*uV�E Z�/<1<2cEQVI*,/i*uNW+G7n2>-W/<2B=8P3EH2 Y�RA�2>9G2>-W/<+qEH-WV(V�P</3=nh>OQ-W+;CD:<24/r1<2>/i5,249;+GCD:<-0241<2>/<24/
78]3EG-W+;CD:<24/L\�7,EG24/[EH-W*,NW2>/L-0/i1<24/r24/[EH+;]<9G2>CD:<24/31<24/jm./<2>9G=8-024AJ249G2>-WCD:<2>/lkJ��78NW=8N0-WCD:@+;-W/<1i2c5824/[EGP<24N®o
NW2�KL7M1<24N0N¨*,A3:ZY*,/<=8-0= X 2>-0EG24/r-W/¬AJ24h>P<=�*,PU��1�*,+B7,]3EH-0+GCD:<2�\�7,EG24/[EH-W*,N�/�P<9�=8249;-W/<=3kJ��/3+GAJ24+G7,/<1<249;2
X *,/</ *,P<CD: 13-W2i1<P<9;CD: P</[EH2>9G+;CD:<-W2>1<NW-0CD:<2¬78]UEH-W+;CD:<2L\�7,EG24/[EH-W*,NW2i24/[EG+;EH2>:<24/31<2j~UCD:[Ow*,/ X P</<=8+fo
A<9;24-0EG2¬/<-0CD:[E@1<-02¬)!-0+ X 9G2>]�*,/<hLh>OQ-W+;CD:<24/¶1324/�)�����?Rof|Q24CD:3/MP3/<=824/�P</31 1<24/ ?�� o�)"*uEH2>/ -W/
?BA3AlkJ�UkF�8�p249 X N¥Y*,9G2>/lk
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' �&�(������)��-* �{7,ED*,N0249ª��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE.�§YP<9 _a` b�P</<1 dfe bg*ROQ-W2w-0/z?�A<Alk8�Uk KQ-WV y�2>9G=8N024-WCD:
h4PL|R2>CD:</�P</<=82>/¬V(-0E�1<2>V¢78]3EG-W+;CD:<24/¬\�7,EG24/[EH-W*,NZ*,P<+RD =[*,9GM3� N

.�/�� /�� > ; � 6���� � @ � 6�� ��� :�69@ =�;&= � ; 8 � � @ � �#� :�69@ =�8 @ �#; � � : @ � 8
��V 58789;:<249;=824:324/<1<2>/�?BA<+;CD:</<-0E;E�OQP<9;1<2@=82>h42>-W=,E4T{1<*,�¬2>-W/<2I)Q����?�|R2>CD:</�P</<=
/<-0CD:[E�-W/^1<249
­Z*,=82R-W+qE}T�1<-W2Q? � of)"*uEG24/��MP<*,/[EH-0EH*uEH-F5nh4PIA�2>+GCD:<9;24-WAJ24/vT3*,P3CD:IOw2>/</�1<-02B��789;V�1<24+S��-W9 X P</3=8+qo
��P<249;+GCD:</3-0EGEG+�=8P3ESOQ-W2413249G=,24=82>A�2>/iOQ-09G1lkUm.+gAJ24+;EG24:[EQ*,N0+G7�13-W2!�R7,E�OS24/<1<-0= X 2>-0E4T{YP<AJ249S1<-W2 X 78/Uo
582>/[EH-W7,/<24N0NW26)�����?�:<-W/�*uP<+Gh>P<=824:324/lk{)!-W2>+!=82>+GCD:<-024:[E}TZ-W/31<24V�VI*,/jAJ249uYP<C X +G-WCD:[EG-W=,E4Tª1�*,�i1<249
\.9G7M1<P X EH-078/<+;]<9G78h>24��/<-WCD:[ErV(24:<9�-0V y�* X P<P3V +;ED* EGEGZ</<1<2>E4T�+G78/31<249;/ -0/ 2>-W/<2>V /�P X NW24*,9G2>/
KL2>1<-WP<Vrk

)!-W2>+G249R��*uEH+G*,CD:<2�OQ-09G1¬-0V�|�*u:<V�2>/')�����?�/�P<9�-W/<+;7 OS24-FE!|Q24CD:3/MP3/<=�=82>EG9H*,=,24/lT�*,NW+Q2>-W/Uo
P</<16*uP<+GNW*,P3��24/31<2g�{24-WN0CD:<24/vT,V(-0E�?BP<+;/�*,:<V(2�1<24+�\�:37,EH78/3+4T8/<-0CD:[E.V�2>:<9�*uNW+���9;24-02g��2>-WN0CD:<24/nAJ2co
:�*,/31<24NFEwOS249G1324/lkJ~U7�-W+;Ew1�*,+�*uV¦\.9G7M1<P X EG-W78/<+;]<9G7,h424+;+�A�2cEH2>-WNW-0=,EH2R�RP X NW247,/�1<P<9GCD:�13-W2B�^24CD:Uo
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+G2>N0OQ-09 X P</<=LV�-FEp1<24V¹9G2>+;EGNW-WCD:324/²s"2>9G/²=82>A<P</<1324/lT{P</<1²1<*,+z7,]3EH-0+GCD:<2�\�7,EG24/[EH-W*,N�1<24+�\�-078/<+
AJ24+GCD:39G24-0A3EQ1<2>+G+G2>/���2>CD:<+G2>N0OQ-W9 X P</<=6V�-FEw1324V©=824+G*,V�EH2>/is"249G/vk�¯!A[Ow78:3Nl-W/@13249w��? *,NW+;7�1<249
\.9G7M1<P X EH-078/<+;]<9G78h>24+;+t+;24N0A�2>9!/�P<9 �;2>OS24-0NW+!2>-W/
�RP X NW2>78/
A�2>-W/<:<*,N0EG2>E}T�OS249G1324/	1<-W2�m�-0=824/3+GCD:�*u�¨o
EH2>/n1<249.2>-W/UolP</<1(*,P<+;N¨*,PU��24/<1<2>/n��2>-WN0CD:<24/n1<P39GCD:61<-W2S��2>CD:<+G2>N0OQ-W9 X P</<=pV�-FE�1<2>V�º"24+G*,V�E X 249;/
V(7U1<-[Z�h4-0249qE}k

��P</ X Y78/</324/i7,��24/<+;-WCD:[EHN0-WCD:�/<-0CD:�Eg/MP39�1<-W2"*u+;£MV�]UEH7,EG-W+GCD:324/��{24-WN0CD:<24/vT<+G78/31<249;/L*uP<CD:i1<-W2
-W/[EG249GV(2413-�Y*,9;24/�xvP3+;E Y*u/<1<2!V(-0E�1<2>V¦s"249;/IOS24CD:<+;24N0OQ-09 X 24/lT�1<-024+S-W+;Ew-WV�|R*,:<V(24/@13249 X 78/[5824/Mo
EH-078/<2>NWNW2>/j)Q����?�/<-0CD:[E�AJ249uYP<C X +G-WCD:[EG-W=,E4k�)!-024+;26�^24CD:3+G24NFOQ-W9 X P3/<=L5,249�Y*u/<1<249qE�1324/²\.9;7U1<P X EG-Fo
78/<+;78]J249H* EH789g9;24NW*uEH-F5�h>P<V���9G24-024/i��*,N0N T�-W/<1324V©1<-W2!-0/[EH249;V�2>1<-�Y*u9G24/@\�9;78]�*,=8*uEH789;24/@V(7M1<- Z�h>-W2>9;E
OS249G1324/lkJ)!-W2>+G2tm��v2 X EH2pOw2>9G1<2>/¬-W/i1<2>9�58789;NW-W2>=824/31<24/i?B9;A�2>-0E�OQ-02p��7,NW=,E�AJ24:<*,/<1<2>N0E *
� �+� ����� ��� $�� ! )"*,+�*,P3+G=82cED*,P<+;CD:[EH2 �.oqKL2>+G78/�-0V¹P</[EH249;+;EG24/ ºp9G*,]<:<2>/�-W/²?�A<Alk HUk0�@-0+;E
9H*uP<VI*u9;EH-0=<T�1lk :lk � `� ��� � U3kl­ª24-01<249B=8-WA3E!24+"/�P<9"?B9;A�2>-0EG24/lT�1<-W2�13-W26KL7M1<-[Z X *uEH-078/¬2>-W/<2>+ �
-W/js"2>9G/<V�*uEH2>9G-02�-WV h42>-0EH*,9;EG-W=82>/
³w249;24-0CD:	P3/�EG249;+GP<CD:<2>/ �ahuk ³�k D X N0-TMLK�N��§kl?BP3+"1<-W2>+G24V ºp9;P</<1<2
OQ-W9;1¶1<-W2>+G2>9iºp9G*,]<: OQ-02'-WV y�* X P<P<V A�2>:�*,/<1324N0E4kg)"*�1<*,+ �©1<24/ X NW2>-W/<+qEH2>/�³w24-FEH9H*u=²h4P<9
X 7,:ZY*,9G2>/[EH24/²\�:37,EH78]39G7M1<P X EH-078/	5,78/²\.-078/<24/^NW-02>��249qE �a?�A<Alk��Uk H"�cTª+qEH24N0N0Ep1<-026?B/</�*u:<V�2(24-0/<24+
��9G2>-W2>/L*uP<+G=82cED*,P3+GCD:[EH2>/ � X 24-0/<2p24/[EH+;CD:<24-01<24/<132nm.-W/<+;CD:<9�Y*,/ X P3/<=I1�*u94k
� �+���	��
-�%��$��2! )!-W26A�2>-W1<2>/²³w7,9G/[EH2>9GV(2�-0/^?�A<Alk	H3k0�(24/[EG:�*,N0EG24/^24-W/	-W/[EG249GV(2413- Y*,9;24+z��PUo
X NW2>78/lkJ)!-W2"�^24CD:<+;24N0OQ-09 X P</<=I1<-W2>+G24+���P X N02478/3+BV(-0EQ1<2>V�s"2>9G/LOQ-09G1rA�2>9uYP<C X +;-WCD:[EH-0=,E}TJ-W/<1324V
*,/<+qEH2>NWNW2�1<24+"��9G2>-W2>/^\.9;78]�*,=[* EH789;+p*,P<+tº"N k �%X<k XLU"��1<2>9!5878N0NW26\.9G7,]�*,=[*uEG789!-0V�V(-0E;EHNW2>9G2>/
��24NW1
1<2>+"s"249G/3+B582>9;OS24/<1<2cE"OQ-W9;1lkv)!-024+;249B-0+;E�1<-W2�ºp9;242>/<+;��P</ X EG-W78/¬h4P<9B³w2>OS24=8P3/<=8+G=,NW24-0CD:�P</<=i1<249
��P X N02478/324/r-WV¢s"2>9G/ � º"N k��%X<kF� ��� *

� � � � � ��
 � � � ��
 � � � # � � � � �¤�� �� � � -���� � �¤ � �� � � � �Uk F"�
m.-W/�+G78N0CD:<249w*,P<+�1<24V�V(-0EGEGNW2>9G24/���24N01�=82cOw7,/</<24/3249�\.9G7,]�*,=[*uEG789�+;EH2>NWNFES13-W2R/�*uE,YP39GNW-0CD:<2Rm.9;OS24-Fo
EH2>9GP</3=�1<2>9�:3249 X Y78V(V(NW-WCD:324/t)Q����?�1�*u94k m.-W/<NW*,P3��2>/<1<2�P</<1t-W/[EH2>9GV(241<-¥Y*,9G2��RP X NW2>78/<24/tOw2>9G1<2>/
*,P3�g1<-W2>+G2��^24-0+G2 X 78/<+;-W+qEH24/[E�A�2>:�*,/<1<2>N0E4k�)!2>9�\.9G7,]�*,=[*uEG789 � �Uk F"�"A�2>-W/<:<*,N0EG2>Et1<-W2(+;EH*uEH-0+GCD:<2>/
m.-W=82>/<+GCD:<*u�±EH2>/�1<249���2>CD:<+G2>N0OQ-W9 X P</<=n1<2>+g-W/[EH2>9GV(241<- Y*,9G2>/@�RP X NW247,/<+wV(-0E�1<2>V¦|Q24+qE X 2>9G/lk3)!-W2
³w2>9G24CD:3/MP3/<=@1<-024+G2>+R\�9;78]�*,=8*uEH789;+gOw2>9G1<2>/'-W/i?�/<:lkJbBkF�z2>9GN Y*uP3EH2>9;E}k

��/�?BA3Alk8�Mk0��KQ-W+qE�1<2>9�m���2 X E�1<2>+�5,78NWN024/��RP X NW2>78/<]<9;78]�*,=[* EH789;+�-0V EH7,EH*,NW2>/z��-W9 X P</<=8+;�MP3249qo
+GCD:3/<-0E;E!*,/ _a` b 1<*,9G=82>+;EG24NWNFE}k<��/3+GAJ24+G7,/<1<249;2�AJ24-ª/<-0241<9;-W=82>/¬m./<2>9G=8-024/i�§YP<:<9;ER1<-02zKL7U13- Z X *uEG-W78/
1<2>+z�RP X NW2>78/<24/3]<9G78]<*,=[*uEG789G+ph4P	24-0/<249pm.9;:ZY78:�P</<=r1<24+"��-09 X P</<=8+;��P<249;+GCD:</<-FEGEG+4kZ��-W2n-WV�xvPUo
+H*uV�V(24/<:<*,/<=
V(-0Ez?BA<Alk.�Uk �¬AJ249;24-FEH+�2>9;OzY*,:</[E4T.9G24+;P<N0EG-W2>9;E�13249(º"24+H*uV�EHAJ24-FEH9H*u='1<249�A�2>-W1<2>/
³w789;/[EH249;V�2L*,P<+�1<24V EG24-WNFOw2>-W+;24/ �^24=,:<24AJ24/ 5,78/ 1<-09G2 X EG24V P</<1 ?BP<+qED*,P<+;CD:<=89G*,]<:lTwOS78AJ24-
1<2>9w1<-09G2 X EG2pºp9G*,]<:�1<24/�AJ2>EG9H*,=8+;V'Y*u�8-W=t=89�Y7,�8249;24/�³w2>-0EG9H*,=zNW-W2c��249qE}k�)!-W2Qy�249qOw2>/<1<P</3=(1324+w5,78NFo
NW2>/²\.9G7,]�*,=[*uEG789G+p582>9G9;-W/<=82>9;E�1<24/�³S24-0EG9H*,=L1<24+z1<-W9;2 X EH2>/�ºp9G*,]<:<2>/�2cE�Og*,+>T�P</31²249;:ZY78:[En1<2>/
³w2>-0EH9G*,=I1324+B?�P<+;EH*,P<+;CD:<=89H*u]<:<24/vkª)!249�1<-W9;2 X EH2�³w789G/3=89H*,]3:¬-W/[EG249;��2>9G-0249;E�1<2>+;EH9;P X EH-F5¬V(-0ER1<2>/
YP<A<9;-W=82>/(³w24-FEH9�Y*u=824/lT,1<249�?BP3+;ED*uP<+GCD:<=,9H*,]<: X 78/3+;EH9;P X EH-F5�kM��78N0=8NW-0CD:z�§YP<:<9qE�24-W/32���/[EH2>9G1<9uYP<C X P</<=
1<2>+�1<-09G2 X EG24/tP</<1t24-0/<2�m�9;:ZY78:�P</<=R1<2>+�?�P<+;EH*,P<+GCD:3=89H*,]3:<24/�h>Pz2>-W/<2>9Z=8249;-W/<=,�DYP3=8-W=82>/"m.9G:ZY7,:MP3/<=
1<2>+!º"24+G*,V�EH��P<2>9G+;CD:</<-0E;EH+>k
� �+� � ����

��! ��-02�AJ249;24-FEH+�249;OzY*u:</[E}T32 BU-W+;EG-W2>9G24/�24-0/<-W=82Q?�9GAJ24-0EG24/^YP3A�2>9S1<-02 X 78:ZY*,9;24/3EG2"\.:<7uo
EH7,]<9G7M1<P X EH-078/n5878/�\.-W78/324/(-WV P�o�­Z7MCD:UofKL7U1324NWN°k8)!-024+G2Q|Q24CD:3/MP3/<=824/IA�2>+GCD:<9;24-WAJ24/�1<-W2��^24CD:Uo
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 Freier Produktionsoperator
 Voller Nukleonpropagator
 ∆ Massenshift δm

∆
=-30MeV
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[m
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Eγ  [Gev]

' �&�(�&����) � * �{7,ED*uNW249���-W9 X P</<=8+;�MP3249G+;CD:</<-FEGEg�DYP<9 _a` b -0/@)�����? V(-0E�24-0/<24V���9;24-024/@\.9;7U1<P X EG-Fo
78/<+G7,]�2>9H*uEG7894T�2>-W/<2>V¢5878N0NW24/L��P X N02478/3]<9G78]<*,=[*uEG789QP</<1¬2>-W/<2>9!KL*,+G+;24/ZY*,/31<249;P</<=
1<24+ P�5,78/ � HIU�KL2>y�k

+G2>N0OQ-09 X P</<=²1324+I-0/[EH249;V�2>1<-�Y*u9G24/ P +G7�OQ-W2L1<24+�*uP<+GNW*,P3��24/31<24/¶\.-078/<+(V�-FE�1324V sp2>9G/ -0/ 2>-Fo
/<2>V�24-W/3:<24-FEHNW-0CD:<24/(��789;VI*,N0-W+;V�P<+4ku)!-W2gy�2>9GA<-0/<1<P</3=zhcOQ-W+GCD:324/@1<2>V P�of­ª7UCD:MoqKL7M1<24N0N<P</<1�1<249
:<2>9 X�Y78V(V�N0-WCD:<2>/L)�����? OQ-W9;1L-0/ D X 7MC�FIH NZ:<249;=824+qEH24N0N0E4k���/L1<-024+;249R?B9GAJ24-FE�OQ-W9;1L1<-02 X 78: Y*u9G24/[EG2
\.9G7M1<P X EH-078/<+G*,V�]3NW-0EGP<1<2L1<249;=824+qED*,NFE�P<V(=824+;CD:<9G-024AJ24/lTg1<*,��+G-W2¬1<249i��789;V�2>N��§YP<9@2>-W/<2
/3-WCD:[E;o
9G2>N¨*uEG-05M-W+qEH-0+GCD:<2�)Q����? P</[EH249Sy�249;OS24/31<P</<=624-0/<24+wV�7M1<- Z<h4-W2>9;EG24/ P�o�\�9;78]�*,=8*uEH789;+w2>/�EG+G]<9;-WCD:[E}k
��/\D X 7UC FIHSN8OQ-09G1"=82>h42>-W=,E4T}1�*,��1<-02�KL7M1<- Z X *uEG-W78/B1<24+ª-0/�EG249;V�2>1<-�Y*,9;24/p\.9G7,]�*,=[*uEG789G+>T4P</<*,A<:ZY*,/3=8-W=
587,/
1<249B)!-W+;EG789G+;-W78/L1<24+!*,P<+GNW*,P3��2>/<1<24/'\�-078/<+>T�=89;78�82>/
m.-W/3»�P3��*,P3��1<-02 X 78:ZY*,9;24/[EH2n\.9;7U1<P X o
EH-078/<+G*,V�]3NW-0EGP<1<2�:�*uE}k

)"*,+2P�of­ª7UCD:MoqKL7M1<24N0N<+H*u=,E.58789G*,P<+>TM1<*,�z2>-W/ P�-0V�s"249;/�2>-W/�*uEGEG9H* X EH-F582>+S\{7,EH2>/[EH-¨*uN�+G]�YP<9qE}k
?BP3+r1324V y�249;=8NW2>-WCD:¶587,/ y�789;:<249;+H*,=,24/ 13-W24+;24+¬KL7M1<24N0NW+@huk ³BkQV(-0Ei\.-078/Uofs"2>9G/Uof~MEH9;24P<1�* EH24/
OQP<9;1<2
24-0/ 24V(]<-W9;-W+;CD:<249I�^249qE@�§YP<9�1<-W2'��-02>��2L1<-W2>+G24+i\{7,EH2>/[EH-¨*uNW+�5,78/�2>E�Ow* � HIU²KL2>y¹AJ24-
/<789;VI*uNW249ws"249G/31<-WCD:[EH2t2CBMEG9H*,:<-0249qE D 2>9G-TFWF N°k�)!249�1<-09G2 X EG2p�B*,CD:[OS24-0+�1<2>9Q?gEGEH9G* X EH-078/�1<24+QP�-0V
s"249;/@=824NW*,/<=th,k´³BkM-W/ � � ��2 � � �.P</<1 ����� ` �R2 ��|Q2}* X EG-W78/324/lkU)"*,+(P��§YP<:<9;ESAJ24-J1<-W2>+G24/@\�9;78h42>+G+;24/
h4Pj2>-W/<2>V K¬*�B3-0V�P<V -WV«��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE}Tª1<*,+"A�2>-�+;CD:�OS249;24/�s"2>9G/<2>/	9;24NW*uEH-F5ih4Pj1<249
|Q2}* X EH-078/�*,/ ` ��582>9G+GCD:378A�2>/ -0+;E D 2>NWNTFIK�T�C478/+FWJSN k�m.-W/��{24-0NS1<-024+;249�y�2>9G+GCD:3-W24A3P</<=j9G2>+GP<NFEH-W2>9;E
*,P<+n1324V ��789;V(�a* X EG789�1324+(s"249G/3+4k.|Q24CD:</�P</3=824/ -WV P�o�­ª7UCD:UofKL7M1<24N0NS:�*uA�2>/ *uA�2>9n=824h>24-W=uE}T
1�*,�zh4P<9S³w2>+GCD:<9;24-WA3P</<=n1<2>9w)"*uEG24/�h4P<+ Y*uEHh>NW-WCD:�24-0/@*uE;EH9H* X EG-05,24+�P�o�\�7,EG24/[EH-W*,N�/ Y7,EH-0=p-W+;E�D 1<24N M3�,T
P<1�*WMIUSN°kª��V¹ºp2>=824/3+H*uEGh�:<-0249;h4P	-W+;Ep1<*,+RP�ofK¬* BU-WV�P<V -W/j1<2>9t\�:37,EH7[*uA<+G789;]3EH-078/^*,/�s"2>9G/<2>/
9G2>N¨*uEG-05 h4P<9r?BA<+;789G]UEH-W7,/ *,/ 24-0/<24V ��9;24-024/ �RP X NW2>78/ /3-WCD:[EL5,249;+GCD:<78AJ24/ D A<-W*IMWXSN°k���V 13-W24+
h4P�582>9G+;EG24:<2>/lTgAJ2>EG9H*,CD:[EH2cE@V�*,/�1<-W2r-W/[5u*,9G-W*,/[EH2rK¬*u+G+G2¬1<24+�\.:<7,EH7,/Uof�RP X NW247,/Uoq~M£M+qEH24V(+I-0V
��9G2>-W2>/ ��*,N0NSP3/<1 -0V ��*,N0NS2>-W/<2>+6=824A<P3/<1<24/324/ �RP X NW2>78/<+ * )!P<9GCD:�1<-W2I?gEGEH9G* X EH-078/�1<24+ P -0V
s"249;/	EG9G-0E;Ep1�*,+zK¬* BU-0V�P<V -0V���-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE�AJ24-.13249z\�:37,EH7[*uA<+G789;]3EH-078/	*,/	24-W/324V
��P X N02478/n-0V�s"2>9G/nAJ24-</<-0241<9;-W=82>9G2>/�-W/[5u*,9G-W*,/[EH2>/(K¬*,+G+;24/(1<24+�\.:<7uEH78/Uo���P X N02478/Uof~M£M+;EG24V(+�*,P3�fk
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)!-W2i-0/�5u*,9;-¨*,/[EG2¬KL*,+G+;2¬1<-024+G2>+�~M£M+qEH24V(+I-0+;E�*,AJ249(-WV s"2>9G/ AJ24-Q=82>=824AJ24/3249@\.:<7uEH78/<2>/<249;=8-W2
9G2>N¨*uEG-05zh4P<V���9;24-024/(��*,NWN X N024-0/<249>T81�*"1�*,+�24-0/<N¨*uP3��24/<132��RP X NW2>78/(*,P3��=89;P</<1(+G24-0/<249�³w-0/<1<P</3=t-0V
s"249;/�24-0/<2�=8249;-W/<=82>9G2�m./<249;=8-W2�EH9}Y*,=,E�*,N0+{2>-W/t��9G24-024+{��2>-WN0CD:<24/lk )!-024+G2�AJ24-01<24/�m.��2 X EG2w:<2>A�2>/�+G-0CD:
=82>=824/<+;24-FEH-W=6-0/�2>E�Ow*I*,P3�fT3+G761�*,�(1�*,+RK¬*�B3-0V�P<V¢-0V�?�A<+G7,9G]3EG-W78/<+;��P<249;+GCD:</<-FEGEB*,NW+Q��P</ X EG-W78/
1<2>9�\.:<7uEH78/<2>/<249;=8-W2t*,V¦s"249G/r/<-0CD:�EQ5,249G+;CD:<78AJ24/¬OQ-09G1lk

��2>A�2>/
1<249�?gEGEH9G* X EH-078/¬1<2>+�P«-WV�s"2>9G/¬EG9G2>EG24/'/37UCD:¬OS24-FEH2>9G2�m���2 X EH2�*,P3�QD 249G- FIF N°k�xvP<V
24-0/<24/�-0+;E�h>P<9�1<2cED*,-0NW-W2>9;EG24/@³S24+GCD:39G24-0A<P</<=(1<2>9�\.-W78/Uo�s"249G/Moq~MEG9G24P3P</<=n-WV P�of­ª7MCD:UoqKr7U1<2>NWN�1<-W2
h4P3+�Y*uEGh4NW-0CD:<2"m.-W/U�§YP<:<9GP3/<=�24-0/<24+�~U]<-W/Moq¯!9GA<-FE;o�\�7,EG24/[EH-W*,NW+��DYP<9S1�*,+ P�/ZY7uEH-W=3k3xvP3V¦*,/31<249;24/@OS249qo
1<2>/	13-W26xv2>9;�a*,N0NW+G2>-W=82>/<+GCD:<*u�±EH2>/'1<24+ P V�7M1<-[Z�h4-0249;E * m�NW*,+;EG-W+;CD:<2�P</<1j-0/<24NW*,+;EG-W+GCD:326~ME Y7,�82�V(-0E
1<2>/(P3V�=82>A�2>/<1<2>/��RP X NW2>78/<24/rY7u�v/<2>/6/<24P<2Rxv2>9;�a*,N0NW+ X *u/ZY*,NW2uT}OzY*,:<9;24/<161�*,+�\�*,P<N0-WA<N07UC X -W/3=B1<2>/
xv249q�a*,NWN�-W/	24-W/	\.-W7,/^P</31�24-0/��RP X NW2>78/^P3/�EG249;1<9 YP<C X E4k�)!-W2nV(- X 9;78+ X 78]<-W+;CD:<2�³w24:�*u/<1<NWP3/<=¬*uNWN
1<-024+G2>9�m.��2 X EG2�-0/n24-W/324V�9;24N¨* EH-05M-0+;EH-0+GCD:<2>/ P�of\.9G78]<*,=[*uEG789�O YP<9G132R1324/�|�*,:3V�2>/(13-W24+;249�?B9;A�2>-0E
+G]39G24/3=824/lkvm.+BV�P<�I*,NW+;7(5,249;+GP<CD:[E"OS249G1324/lTl13-W2t249;OzY*u:</[EH24/'m.��2 X EG2�2>��2 X EH-F5rh4P'AJ249uYP<C X +G-WCD:Mo
EH-0=824/vk�)!-024+t=824+;CD:<-W2>:�E6-0V ��78NW=82>/<1<2>/²1�*,1<P39GCD:lT�1�*,�'1<-02�K¬*u+G+G2�P3/<1�1<-W2I³w9G2>-0EG2I1<2>+ P�-0V
\.9G78]<*,=[*uEG789 � º"N k � H3kF�
U"� �wV�7M1<- Z<h4-W2>9;ESOw2>9G1<2>/lk

)!-W2r?gEGEG9H* X EH-078/lT�1<-02L2>-W/ P -WV s"2>9G/ 5,249G+;]�YP<9qE}T X *,/3/ +GCD:<2>VI* EH-W+;CD:¶1�*,1<P39GCD: AJ249uYP<C X o
+G-0CD:[EH-W=uE(OS249;1<24/vTw1�*,�	1<-02¬KL*,+G+;2 � 
 -WV \.9G7,]�*,=[*uEG7896P<V 24-0/<24/���2>9;E � � 
 582>9G+;CD:<78AJ24/
OQ-W9;1 *

� �
 � � 
 � � � 
 � � �Uk M"�
��/�º"N k � H3kF�
U"�BOQ-09G1	1�*,/</	1<-W262c�v2 X EG-05,2@K¬*u+G+G2 � �
 *,/<+;EG24N0NW2n5878/ � 
 24-W/3=824+;2>EHhcE}k{)!-W2>+p=82co+GCD:3-W24:[Ep*uP<CD:
-W/L1<249B��7,9GV(24Nª�§YP<9B13-W2�2>/<249;=8-W24*,A<:ZY*u/<=8-W=,2�³w9;24-FEH2�1324+�P � º"N k���H3kF� � ���§T�+;7@1�*,�
24-0/�V(7U13- Z�h>-W249qEH2>+#P V(-0E 
 � � � �
 � � 
 1<-W26��9G2>-W2�³w9G2>-0EH2(5878/ � � ��� �WU'Kr2>y«:�* E}k{)!-W2
KL7,EG-05u*uEG-W78/t�§YP<9�1<-024+G2>+.y�789G=82>:<24/6-0+;E�13-W2w��78N0=824/31<2 * h>Ow*,9�OQ-W9;1nV�-FE X NW2>-W/<2>9�OS249G1324/<1<2>9gKL*,+G+;2
1<2>+�P�1<249w\.:�*,+G2>/<9H*uP<V�1<24+Qxv2>9;�a*,N0NW+.h>P</ZY*,CD:<+qE X NW2>-W/<2>94T�=8NW2>-WCD:<h>24-FEH-W=pAJ2>OS24=82>/�+G-0CD:�*,AJ249�1<-W2
AJ24-WV«xv249;�a*uNWNª24/[EG+;EH2>:<24/31<24/j�RP X NW247,/<24/'2>A�2>/3�a*,N0NW+Q-W/r24-0/<24V«-0/<+G=82>+H*,VzEB* EGEH9G* X EH-F5824/¬\�7,EG24/Uo
EH-W*,N TªOw*,+n1<2>/ xv2>9;�a*,N0NW+;]<:�*,+;24/<9G*,P<V¹OQ-W2413249�2>9G: Y78:[E4k�?BP<CD:�OS24/</�1�*,+���P X NW2>78/<2>/<]�7uEH24/[EG-¨*,N
P</<1�1<*,+ P�of\{7,EH2>/�EG-¨*,N�/<-WCD:[E�=,24/�*,P�13-W24+;24N0A�2���-W2>��2B:�*,AJ24/lTU:<24AJ24/�+;-WCD:�1<-024+G2BA�2>-W1<2>/im.��2 X EG2
-W/j2>9G+;EG249t��Y*u:<249;P</<=L*,P3�fkl?�NWNW2�OS24-FEH2>9G24/vTª78A�2>/^AJ249;24-FEH+"249qOzY*,:</[EH2>/²m.-W/U».YP<�8261<2>+�Kr241<-0P<V�+
*,P3��1<-02p³w9G2>-0EH2p1<2>+ P�Ow2>9G1<2>/¬-0V���78N0=824/<1324/r+G24]<*,9H*uERAJ24:�*u/<1<24NFE}k

)!-W2g?�P<+;OQ-09 X P</<=p2>-W/<2>9.*,P3�J1<-024+G2g�^24-0+G2�1<P39GCD:<=82c�§YP<:<9qEH24/IK¬*,+;+G2>/�5,249;+GCD:<-024A<P</3=�-W+qE.24AJ24/Uo
�a*,N0NW+n-W/�?BA3AlkS�Uk0�
K
�DYP<9 � � 
 � � HWU²KL2cy 1�*,9;=824+qEH2>NWN0E4k�K¬*,/ +G-024:[E@2>-W/<2�y�249;+GCD:<-024A<P3/<=²1<2>+
K¬* BU-0V�P<V(+�-WV¹��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE(:<-W/�h>P X NW24-0/<249;24/�m./<249;=8-W2>/lT�P3/<1�-W/<+;A�2>+G78/<13249G2�2>-Fo
/<2 YP3A�2>9G]<9;78]�7,9;EH-078/�*,N�+qED*,9 X 2jm.9G:ªY78:�P</<=�AJ24- X N024-0/<249;24/¶m./<2>9G=8-024/lkw)!-W24+(+;EH*,9 X 2
m.9G:ZY7,:MP3/<=
P</[EH2>9G:�*uNWA�1<24+\P :<*uE6��78NW=82>/<1<2 �R9G+G*,CD:<2 * )!P<9;CD: 13-W2rK¬*,+;+G2>/�*,A<+;24/ X P</<=²OQ-09G1 ~ME�Y*,9 X 2r-0V
��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE�:<-W/�h>P X NW2>-W/<2>9G2>/Lm./<2>9G=8-024/�582>9G+;CD:<78AJ24/lkJ³w2>- X N024-0/<249;24/rm./<249;=8-W2>/r-0+;E
*,AJ249gh>P<V¦2>-W/<2>/�1<-W2 X -0/<24V�*uEG-W+GCD:32 ��/[EH2>9G1<9uYP<C X P</<=(1<P<9;CD:L1<2>/r��7,9GV6�a* X EH789�1<24+Qs"2>9G/<+�P</31
1<-02Is"78:ZY*u9G24/3h4AJ241<-0/<=8P</<= X N024-0/<249 �a+;-W24:32I?BA3Alk��Mk X �§k�xvP3V¹*,/<1<2>9G24/�-0+;Ez/�*,:<2�1<249�~UCD:[Ow2>NWN02
*,P<CD:r1<-02 ��/[EH2>9G1<9 YP<C X P</<=@1<P39GCD:¬13-W2"?BA3+G789;]3EH-078/r5,78/L\�-078/<2>/r+;CD:[O Y*,CD:<249 ��5M=8N k3?BA<AlkJ�Mk K �§k

³w24-01<2Sm.��2 X EG2,T 1<249Z5878N0NW2���P X N02478/3]<9G78]<*,=[*uEG789ZP</<1�1<-02SK¬*,+G+;24/�*uA<+G2>/ X P</<=p1<24+ P�T � YP3:<9G2>/
*,N0+G7(h4P¬2>-W/<2>9Bm.9;: Y78:�P</<=@1324+���-09 X P</<=,+G��P<249;+GCD:</3-0EGEG+B� YP<9 ��
 � H8�WU@KL2cy�kJ)"*,�(1<-W2>+G2�m�9;: Y7uo:�P</<=j=82>24-W=,/<2>E6-0+;E}T�1<-W2@)!-W+ X 9;24]�*,/3h�h>OQ-W+;CD:<24/�1<2>V )Q����?Qofm.9G=,24A</<-0+nP</<1�1<2>/�? � of)"* EH24/
-W/i?�A<Alk��UkF� �n*,P3��h4P3:<24AJ24/lTJ-W+qE�*,/L?�A<AlkJ�UkF�
F6h4Pr+G2>:<24/lk�)!249��^249qE � � 
 � � HIU�KL2>y�OQP<9G132
+G7�A�2>+;EG-WV(V�E}T<1<*,�I1<-02p?�� o�)"*uEH2>/LA<-0+Qh4P¬2>-W/<2>9Bm./<2>9G=8-02"5878/'2cE�Og*\H[�WU�KL2>y�=8P3EQOQ-W2>1<249;=82co
=82>A�2>/LOS249G1324/lkv¯!A�2>9G:�*,N0AL13-W24+;249�m./<249;=8-W2p-W+qER1<-W2z~U-FEHP�*uEG-W78/iP</ X NW*,94T�13-W2t|R2>CD:</�P</<=@+;CD:<24-0/[E
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  [Gev]

' �&�(������) �-* )!-F�v2>9G24/[EG-W24N0NW2>9Z��-09 X P</<=,+G��P<249;+GCD:</3-0EGE��§YP<9 _a` b�-0/�)�����? V(-0E{24-0/<24V�V(7U13- Z�h>-W249fo
EH24/�\.9G7M1<P X EH-078/<+G7,]�2>9H*uEG789 �±5878N0NW2>9z�RP X NW2>78/<]<9;78]�*,=[* EH789pP</<1 P�ofK¬*,+;+G24/ªY*,/<1<2§o
9GP</<=n5,78/ � HIU�KL2>y��ck

1<-02�)"* EH24/	h4P^P</[EH2>9G+GCD:ªY*uEHh>24/lk�?�NWN0249G13-W/<=8+"-0+;Et1<2>9t��-09 X P</<=8+;��P<249;+GCD:</<-FEGE�A�2>-�13-W24+;24/�m�/3249qo
=8-024/
*,A3+G78N0P3E"+G2>:<9!5M-W2>N X NW2>-W/<2>9"*,NW+B*,P3��1<2>V K¬* BU-0V�P<VrT�1�*@2>-W/¬��-0/ X 2>N�587,/ JWU � P</<1
2>-W/<2
\.:<7,EG78/<24/3249G=,-W2!587,/ H[�SU6KL2>y�h>PL2>-W/<2>V¦��V(]<P<NW+uYP<AJ249;EG9H*,=��DYP3:<9G2>/lT�*,/i1<2>V¢1<249Q��789;V(�a* X EG789
-W/r?BA3Alkl�Mk0�z24-W/'KL-W/3-WV�P<V¦:�*uE}k �RV«1<-W2�º�YPUEH2t1<24+!KL7U1324NWN0+QA�2>-�1<-024+;249�m�/3249G=,-W2th4P¬EG24+;EG24/lT
+G-0/<1¬2 BU]�2>9G-WV(24/[EG24NWN02p)"*uEH2>/¬AJ24- X NW2>-W/<2>9G24/r��-W/ X 24N0/L/ Y7uEH-W=3T�A�2>-{1324/<2>/'1<249R��V(]<P<NW+ YP<AJ249;EG9H*,=
X NW2>-W/<2>9�P</<1r1�*,V(-0E�1<2>9R��7,9GV6�a* X EH789g=,9 Y78�82>9�-W+qE}k

³w2>5,789R24/<1<= YP<N0EG-W=82t~UCD:3NWP<�,��7,NW=82>9GP</<=,24/r=824h>78=824/iOS249G1324/ X�Y78/</324/lTJV�P<�6/<7MCD:¬P</[EG249G+;P<CD:[E
OS249G1324/lTvOS24N0CD:<2n?BP3+;OQ-W9 X P</<=i1<-W2 Y?B/<13249GP3/<=i1<249 P�o�³w9G2>-0EH2�*,P3��1<2>/
��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E
:�*uE4k.��2>A�2>/ 1<2>96-WV xvP3+H*,V(V�2>/<:�*,/3=
V�-FEn1<249�K¬*u+G+G2>/[58249;+GCD:<-024A<P3/<=�A�2>9G24-FEH+n1<-0+ X P3EG-W249qEH2>/Y?B/31<249;P</<=@-0/L1<2>9!xv2>9;�a*,N0NW+ X -0/<24V�*uEG- X T3:�*uA�2>/¬/<7MCD:L��78N0=824/31<2�m���2 X EH2z24-0/<24/¬m�-0/3»�P<��*,P3��1<-W2
³w9;24-0EG2!1<2>+QP * )"*u+�\�*,P3NW-WA3NW7MC X -0/<=�1<2>+g��9G2>-W24/Lxv2>9;�a*,N0NW+4TM1<-02p~MEH7,�,582>9GA<9;24-0EG249;P</<=6P</<1i1<-02"?BAUo
+G7,9G]3EG-W78/�1<2>+ P¦-W/rKL2>:<9;EG24-0NWCD:<2>/<]<9G7,h424+;+G2>/lkvm.-0/<2"+G-0V�]<N02B?�/�*,N0£M+;2t2>9G=8-0A3E}TU1�*,�6-W/�1324V¢:<-0249
AJ2>EH9G*,CD:[EH2cEH24/ X -0/<24V�*uEH-0+GCD:<2>/
³w2>9G24-0CD:
\�*uP<NW-0A<NW7MC X -W/<=6P</<1
~MEH78�u58249;A<9G2>-0EG249GP3/<=�+G-0CD:'-W/r2>E�Ow*
1<-02p��*8*,=,2":�*,N0EG24/lT�1vk´:lk�1<-02p³w9G2>-0EG2t1324+QP¦A<NW2>-WA3EQ-0/L2>9G+qEH249���Y*u:<249;P</<=(P</[58249}Y*,/<1<2>9;E D 2c��MLK�N k
KL- X 9;78+ X 78]<-0+GCD:<2t|Q24CD:</�P</<=,24/¬-0V P�o�­ª7UCD:UofKL7M1<24N0Nv+H*u=824/r*,AJ249w5,789H*uP<+4T�1�*u�n1<-W2!h>P<+�Y* EHh4N0-WCD:<2
?BA3+G789;]3EH-078/¬1<2>+ P«h4P'2>-W/<2>9Ry�2>9GA<9;24-FEH249;P</<=@1324+�P«P<V�2cE�Og* XLUIKL2>y�A�2>-�� � U � K8��� � �§YP<:<9;ED 78+G2 FLK N°k�)!-W2>+G2Iy�2>9GA<9;24-FEH249;P</<=
1<2>+ P OQ-W9G1�-0/²1<2>9�58789;NW-024=82>/<1<24/�?�9GAJ24-FE�1�*,13P<9GCD:�AJ249uYP<C X o
+G-0CD:[EH-W=uE}T�1�*,��h>P@1<2>9w24/3249G=,-W2}*uA<:ZY*,/<=,-W=82>/�xv249q�a*,NWN0+GA<9;24-FEH2Q-W/@ºpN°k � H3kF� � �./<7MCD:@24-0/<2 X 78/<+;EH*,/[EH2>9
³w2>-0EH9G*,= � � 
 *,131<-W2>9;E�OQ-W9;1 *

� �
 � ��
 � � � � � � 
 � � �UkF�
U"�
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  [Gev]

' �&�(������) �-* )!-F�v2>9G24/[EG-W24N0NW2>9Z��-09 X P</<=,+G��P<249;+GCD:</3-0EGE��§YP<9 _a` b�-0/�)�����? V(-0E{24-0/<24V�V(7U13- Z�h>-W249fo
EH24/�\.9G7M1<P X EH-078/<+G7,]�2>9H*uEG789 �±5878N0NW2>9z�RP X NW2>78/<]<9;78]�*,=[* EH789pP</<1 P�ofK¬*,+;+G24/ªY*,/<1<2§o
9GP</<=@5,78/ � HWUiKL2>y���OQ-W2�-0/
?BA<Alkl�UkF�
F �a1<P39GCD:<=82>h478=,24/<2>/²­ª-W/<-02 �§TJ+;7�OQ-W2nV(-0E
24-W/3249�h4P3+�Y*uEGh4NW-0CD:<24/L³w9;24-0EG24/ZY*u/<1<249;P</<= � ��
 � HWU[KL2>y ��=824+qEH9G-0CD:<24NFEH2t­ª-W/<-02 �§k

)!-W2n?�P<+;OQ-09 X P</<=82>/�1<-024+;249"y�249;A<9G2>-0EH2>9GP</3=¬*,PU�w1<2>/^y�2>9G=8N024-WCD:jh>P^1<2>/^? � of)"* EH24/j-0+;Ep-W/
?BA3Alk{�UkF�
M�h4P	+G24:324/lk{m.-W/<26³S9G24-FEH2>/ZY*,/<1<2>9GP</3=r5,78/ � ��
 � HIUiKL2cy Y*,/31<249qEp1<24/	��-W9 X P</3=8+qo
��P<249;+GCD:</3-0EGEQ:<*,P<]3EG+�Y*,CD:<N0-WCD:@AJ24-vm./<249;=8-W2>/ �;24/<+;24-FEH+g1<2>+RK¬* BU-WV�P<V�+>T[Ow7n1<2>9w��-W9 X P</<=8+;�MP3249qo
+GCD:3/<-0E;EIOQ-W2>1<249�9G2>N¨*uEG-05 X NW2>-W/ -W+;E4k �"P<*,NW-FED*uEG-05²:<*uE@2>-W/<2iy�249;A<9G2>-0EH2>9GP</3=²1<24+ P *uNW+G7jOS24/<-0=
m.-W/3»<P<�(*,P3��13-W2 Y��AJ249;24-0/<+;EG-WV(V�P</<=n1<2>9R|R2>CD:</�P</<=82>/'V�-FEg1<2>/¬? � of)"*uEG24/lk

)!-W2L~U2>NWA<+qEH24/3249G=,-W2¬1324+ P -0/ s"2>9G/<V�*uEH2>9G-02r:ªY*,/<=,E(5878/ 1<249�s"249G/31<-WCD:[EH2¬*,Alk�m.-W/ X 78/Uo
+;EH*,/[EH2>9R~U:<-0�±Eg1<249Q³w9;24-FEH2"P</<1i1<2>9RK¬*,+;+G2p1<24+ P X *,/</i1<24/rm���2 X ER1<-W2>+G249R~M24NWA3+;EH2>/<249;=8-W2"/�P<9
��P�*,N0-0ED* EH-05zOQ-W2>1<249;=824AJ24/lk���/<+;A�2>+G78/31<249;2 X Y78/</<2>/@1<-W2�5,249;OS24/31<2>EG24/i��2>9;EH2Q�§YP<9 � � 
 P</<1 � � 
/�P<9t*,NW+p)!P39GCD:<+;CD:</<-0E;EH+qOw2>9;EH2�A�2>-�KL-0E;EH2>NWP</<= YP<AJ249p1<2>/²º"24+G*,V�E X 249;/^-0/[EH249;]<9G2cEH-0249;EpOS249;1<24/lk
)!24/3/<7UCD:i-0+;E�1<-024+;2tKL2>EG:<7U132"1�*,h4Pi=82>24-0=8/<2>E4T31<-02!?BP3+;OQ-W9 X P</<=82>/L2>-W/<2>9QKL2413-WP<V(V�7M1<-[Z X *uEH-®o
78/�1<2>+ P�-0V�|R*,:<V(24/�1324+g587,9GNW-024=82>/<1<2>/rKL7U1324NWN0+gh4P�P3/�EG249;+GP<CD:<2>/lk�)!249wy�2>9G=8N024-WCD:IV�-FEg1<2>/
?���of)"*uEG24/(h424-0=,E}T[1<*,��1<-02 X 78:ZY*u9G24/[EG2"\.:<7,EH7,]<9G7M1<P X EH-078/65878/�\.-078/<24/�+G2>/<+G-FEH-05(*uP3�ZKL2>1<-W2>/<2>�¨o
��2 X EG2�-W+;E4T�-0/<+GAJ24+;78/<1<2>9G2i-W/²AJ24h>P<=	*,P3��1<-W2@K¬*,+;+G24/ªY*,/<1<2>9GP</<=^1<24+ P�k Y�RA�2>9n24-0/<2@V¬Y78=8NW-0CD:<2
y�249;A<9G2>-0EG249GP3/<=
1<24+ P¹N�Y*,�uE�1<2>9�y�249;=8NW2>-WCD:�V(-0E�1324/�?���of)"*uEG24/ X 2>-W/<2>/�24-W/31<24P3EG-W=82>/�|6YP3C X o
+GCD:3NWP<�(h4PlT�1�*624-0/<2p=89�Y7,�8249;2z³S9G24-FEH2"2>9G+;E�AJ24-ª:ZY78:3249G2>/'m./<2>9G=8-024/¬+;-WCD:[EHA<*,9G2zm��v2 X EG2z:<*uE}T�P</31
1<789qEQ1<249���-09 X P</<=8+;��P<249;+GCD:</<-FEGEB1<P<9GCD:r1<2>/'��789GV6�a* X EH7,9w1<2>+Bs"249;/<+QP</[EH2>9G1<9uYP<C X E!-W+qE}k

��/�1<-W2>+G2>V xvP<+G*,V(V�2>/<:�*,/<=¬-W+;E�24-0/�m B3]J249;-WV(24/[En1<2>9��{?!\�~�ofºp9;P<]<]J2 D X 9GP�MIFSN°T�1�*u+n*,V
³w2>+GCD:<N024P</<-0=8249�KL?"Kr�ª-W/�K¬*,-W/3hS1<P39GCD:<=82c�§YP<:<9qE�OQP<9G132,T 5878/�=,9G78�82>V ��/[EH249;24+;+G2,k,)!-W2>+G24+�m B3]J2co
9G-0V�2>/[E�NW-02>��249qE�)"*uEG24/@� YP<9w1<-W2 X 78: Y*,9;24/[EH2t\.:<7,EG78]<9;7U1<P X EG-W78/@5,78/L\�-078/<2>/ YP<A�2>9�24-0/<24/i=89;78�824/
m./<249;=8-W2§o�P</<1i��-W/ X 24N0A�2>9G24-0CD:lk���V¢��78N0=824/<1324/i+G78N0NW2>/r13-W2pm.9G=82>A</<-0+G+G2t1<-024+G2>9Q?B9GAJ24-FEQV�-FE�1<2>/
587,9GN Y*uP Z�=82>/¬m.9G=,24A</<-0+G+;24/¬13-W24+;24+Rm BU]�2>9G-WV(24/[EG+Q� YP39 _a` b P</<1 dfe bg*n58249;=8NW-0CD:<24/iOS249G1324/lk

��V A�2>-WV y�2>9G=8N024-0CD:!5878/p��:<2>789G-02.P</<1tm B3]J249;-WV(24/[EZP</�*uA<:ZY*,/<=,-W=g587,/z1<2>9ª+;EH*,9 X 24/t?BA<:ZY*u/<=uo
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Ca; Q = 0,09-0,11 GeV;  δΓ
∆ = 30 MeV

Eγ  [Gev]

' �&�(� ��� ���-* y�249G=,NW24-0CD:²5878/ |Q24CD:</�P</<=,24/ h>P 1324/�58789;N�Y*,P Z�=824/��{?!\�~�o�)"*uEH2>/lk�ºp2>h42>-W=,En-0+;E
1<249@13-0��249G2>/[EH-W2>NWN02r��-09 X P</<=8+;��P<249;+GCD:</<-FEGErAJ24-B��2>+;EH2>V ��V(]<P<N0+,YP<AJ249qEH9H*u=�¡��DYP<9
_a` b P</31 dfe bg*3k

-W= X 24-FEZ1<24+���789GV6�a* X EH7,9G+ª1<2>+�s"249;/<+Z5878V ��V(]<P<N0+ YP<AJ249qEH9H*u=�h>P�+G2>-W/lT}OQP39G1<2�A�2>-�1<249ª587,9GN Y*uP Z�=82>/
?B/<*,N0£M+G2t1<2>9��{?!\�~�o�)"*uEH2>/L1<2>9�13-0��249G2>/[EH-W2>NWN02!��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E!/<-0CD:�E�AJ24- X 7,/<+;EH*,/[EH24V
��-W/ X 24N°TZ+G78/<13249G/�AJ24- X 7,/<+;EH*,/[EH24V���V(]<P<NW+ YP<AJ249;EG9H*,=¬¡«P</[EH249;+GP<CD:[E4k.?BP<�82>9G1<2>V OQP<9G1<2I1<-W2
EH9;-05M-¨*uNW2B+;-W/ ` ,�o�?BA3:ZY*,/<=8-0= X 2>-0EQ1<2>+���-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;EH+B:3249H*uP<+G1<-F5M-W1<-0249;E4k

)!-W2�58789;N Y*,P Z�=824/n�{?!\�~�o�)"*uEH2>/�+G-0/<1�-0/�?BA3Alk[�Uk��WUB-0V y�249;=8NW2>-WCD:�h>Pn|R2>CD:</�P</<=82>/6V�-FE�P</31
78:</32"KL7M1<- Z X * EH-W7,/(1324+g\.9;7U1<P X EG-W78/3+G78]J249G*uEH789;+w1�*u9G=82>+;EH2>NWNFE}k�m.+w+;-W/<1 �;2>OS24-WN0+wm.9;=824A</3-W+G+;2�� YP<9
24-0/<2Q|Q24CD:</�P</<=tV(-0E�1324Vµ��9;24-024/(\.9G7M1<P X EH-078/<+G7,]�2>9H*uEG7894TuV�-FE�24-0/<24VµV�7M1<-[Z�h4-0249;EG24/n\.9;7U1<P X EG-Fo
78/<+;78]J249H* EH789 ��5,78NWN0249S��P X NW2>78/<]<9;78]�*,=8*uEH789�P</31 � � 
 � HIU[KL2cy ��+G7�OQ-W2�24-W/324V�V�7M1<-[Z�h4-0249;EG24/
\.9G7M1<P X EH-078/<+;78]�2>9H*uEG7894TU1<249�h>P<+�Y* EHh4N0-WCD:i24-0/<2!y�249;A<9G2>-0EG249GP3/<=n5878/ � � 
 � �WU6KL2>y �DYP39 _a` b�P</31
� � 
 � HIU�KL2cy��§YP<9 dfe bg*@1<*,9G=82>+;EG24NWNFE}kJ)!-W2p�^249;EG2�587,/ � ��
 OQP<9;1<24/
1<*,A�2>-�+;7�=82>OzY*,:3N0E}TJ1�*,�
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V¬Y78=8NW-0CD:<+;Eg=8P3EH2 Y�RA�2>9G24-0/<+;EG-WV(V�P</<=6V(-0E�1324/')"* EH24/iAJ24+qEH24:[E4kv)!2>9�2>E�Ow*,+B=89}Y78�82>9G2!�^249;ER587,/
� � 
 �§YP<9 dfe bg*I-W+qE!24-0/<NW2>P<CD:[EH2>/<1lTv1<*@KL2>1<-WP<V(2>��2 X EG2�OQ-W2z1<-W2�~MEH7,�,582>9GA<9;24-0EG249;P</<=�1<2>+ P«=82co
V(-0EGEG24NFE�YP<AJ249Q1<2>/¬s"249;/LV(-0Eg1<249�K¬*,+;+G2t1<24+�s"249;/<+Qh4P</<2>:<V(24/¬+;78NWNFEH2>/lk

xvP</ZY*,CD:3+;E!-0+;E�*,P<+R?BA3Alkl�Mk �WU6h4PL+G2>:<24/lTJ1�*,��24-0/r��9;24-W2>9R\�9;7U13P X EH-W7,/<+G78]J249G*uEH7,9�1<-02tm�/3249qo
=8-02}*,A<:ªY*,/<=8-0= X 2>-0En1<2>+(��-09 X P</<=,+G��P<249;+GCD:</3-0EGEG+��a*,N0+GCD:�58789;:<249;+H*,=uE}k�³w24-Rm./<2>9G=8-024/�P</[EH249;:�*,N0A
587,/ HWUIUiKL2>y�OS249;1<24/^1<-W2�)"*uEH2>/
1<24P3EGNW-0CD:
P</[EH249;+GCD:ZY* EHh>E4TZA�2>-�:ZY78:<2>9G2>/^m./<2>9G=8-024/j1�*,=,24=82>/
YP<AJ249;+GCD:ZY*uEGh>E4k�)!-W2�~M-0EHP<*uEH-078/^5,249GAJ24+;+G2>9;E�+G-WCD:�2cE�Og*u+4T.+G7,A�*,NW1�13249n�RP X NW247,/<]<9G7,]�*,=[*uEG789�P</31
1<-02 P�oqK¬*u+G+G2IV�7M1<- Z<h4-W2>9;EpOS249G1324/lT.*uNWNW2>9G1<-0/<=8+"OS249G1324/�1<-W2�)"*uEG24/²-0/<+G=82>+H*,VzE�-WV(V(249p/<7MCD:
YP<AJ249;+GCD:ZY*uEGh>E4k�)!249�-W/�13-W24+;249�?�9;EQ*,PU��=82>EG9H*,=82>/<2!��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE�-W+;E�*,P<CD:iA�2>-l:ZY78:3249G2>/
m./<249;=8-W2>/(*,P<+G9;24-0CD:<24/<1(=89;78�"P<V�1324/(m��v2 X E�2>-W/<2>9.h4P<+}Y*uEHh>NW-WCD:324/ny�249;=89�Y78�,249GP3/<=p1<249 P�of³S9G24-FEH2
h4PLh42>-W=82>/ * )!P<9GCD:L24-W/32�m.9G: Y78:�P</<=I13249�³w9G2>-0EH2t1<2>+�P X *,/</L1<-W2 Y��AJ249;24-0/<+;EG-WV(V�P</<=6V(-0EQ1<2>/
)"*uEG24/¬1324P3EGNW-WCD:r582>9GAJ24+G+;249qE"Ow2>9G1<2>/lkl��/<+;=824+G*,V�E!-0+;E�1<-W2 Y��AJ249;24-0/<+;EG-WV(V�P</<=(V�-FEQ1<24/j)"* EH24/
AJ24-g_a`cb�*,V AJ24+qEH24/vT�*,AJ249z*,P<CD:^A�2>-�dfeDbg*L249;=8-WAUEz2>-W/	y�249G=,NW24-0CD:^V(-0Ep1324/�)"*uEG24/	24-0/<1<24PUEH-W=
1<-02p��7,E�OS24/<13-W= X 24-0ER2>-W/<2>9Qy�2>9GA<9;24-FEH249;P</<=(1<24+ P�k

~UCD:<N0-W24�,NW-WCD:r+G7,NWNª/<7MCD:¬2>-W/<2tV'Y7,=8NW-0CD:<2pm./<249;=8-W24*,A<:ZY*,/3=8-W= X 24-FE�13249BKL7U13- Z X *uEG-W78/<2>/L1324+�P�o
\.9G78]<*,=[*uEG789G+RP</[EH2>9G+GP3CD:�EBOw2>9G1<2>/lk���*,+R1<24/'��V�*,=8-0/ZY*,9qEH24-0Nl1<2>97P�oq~M24NWA3+;EH2>/<249;=8-W2tAJ2>EH9;-0�JE}T�+;7
249;=[*,AJ24/i1<-02!V�- X 9G78+ X 78]<-0+GCD:<2>/r|R2>CD:</�P</<=82>/¬-W/ D 78+;2�FLKSN°T31<*,�n249�/�P<9�-0/�=8249;-W/<=82>V¢KL*,�82!587,/
1<2>96m�/3249G=,-W2�1<2>+(2>-W/<NW*,P3��2>/<1<24/�\.:<7uEH78/<+(*,A3:ZY*,/<=,E4k.m.V�]3-W9G-0+GCD:<2 P�o�\�7,EG24/[EH-W*,NW2uT�V(-0E�1<24/<2>/
1<-02
V�- X 9;78+ X 78]<-0+GCD:<2>/ |Q24CD:</�P</3=824/ -0/ D 7,+G2�FIKSN"V�-FE�=8P3EG24V m.9;=824A</3-W+�582>9G=8N0-WCD:<2>/ OS249;1<24/lT
249;N¨*,P3A�2>/�-0V�|R*,:<V(24/(1<249 ��/3+G-WCD:3249G:324-0EG24/@-0/61<249Sm BUEG9H* X EG-W78/�*,P<CD:(24-0/<24/ X 78/<+qED*,/[EG24/@��V�* o
=8-0/ZY*,9;EG24-0N k})!-02�)!2>EH*,-WN0+ª1<249�m./<249;=8-W24*,A<:ZY*,/3=8-W= X 24-FEZ1<249	P�o¥y�249;A<9G2>-0EG249GP3/<=B+;-W/<1t-WV |R*,:<V(24/t1<2>+
:<-0249R=82>OzY*,:3N0EH2>/¬y�789;=824:<2>/<+!/<-0CD:[E!h4P3=�Y*,/<=8N0-WCD:lT�P</31¬Ow2>9G1<2>/
1<24+;:�*,N0A'/<-WCD:[E�Ow2>-0EH2>9BAJ2>EG9H*,CD:Uo
EH2cE}kU��V¦º"24=,24/<+G*uEHh"h>P<V���V�*,=8-0/ZY*,9qEH24-0N�249;=824AJ24/�1<-02!|Q24CD:</�P</3=824/i-W/ D 78+;2�FLK�Nl24-0/<2B2>-W/<1324P3EG-W=82
m./<249;=8-W24*,A<: Y*u/<=8-W= X 24-FE�1<2>+�|R24*,N0EG24-0NW+{1<249 P�oq~M24NWA3+;EH2>/<249;=8-W2uk8)!-024+G2gm�/3249G=,-W2}*uA<: Y*,/<=,-W= X 24-0E�OQP<9qo
1<2z-W/ D C4*,9VM"��N{� YP39B1<-02�s"-W/324V�*uEH- X 24-0/<249�\.:<7,EG78/Uofs"2>9G/Uo�|R24* X EH-W7,/¬*,N0+B��P</ X EG-W78/L1<249�m./<249;=8-W2
1<2>+B\.:<7,EG78/<+�OQ-W2!��7,NW=,E�]<*,9H*,V(2>EG9G-0+G-W2>9;E *

|R2�� 
 � � � � � � U �}�8�
H ��
 � �
� �

� � �UkF�8� �
V(-0E � � � � KWU�Kr2>y�kv)!249 X 78/ X 9;2>EH2(xl*u:<NW2>/�OS249qEB5,78/ � � -W+;E�/<-0CD:�E!1<-W9;2 X E!V(-0ER1<2>9!-W/L1<-W2>+G249?B9;A�2>-0E�A�2>/MPUEHh>EG24/(K¬*u+G+G2>/ZY*,/<13249GP3/<=t5,249;=8NW2>-WCD:�A�*,9>T,h4P3Vµ2>-W/<2>/�1�*B-0/ D 78+G2 FLKSN32>-W/n³S24-0EG9H*,=�h4P<9
P�oq~U2>NWA<+qEH2>/<249;=8-W2w5,249;/�*,CD:<N Y*,+G+;-W=,E.-0+;E4Tu1<2>9�1<P<9;CD:624-W/32g2>��2 X EH-F582 P�of­ª7MCD:Uo¥�^24CD:3+G24NFOQ-W9 X P3/<="h4PUo
+;EH*,/<1<2 X 78V(V�E4TJP3/<1
*,N0+�P</<*,A<: Y*,/3=8-W=65878/¬1<249Bm�/3249G=,-W2z*,/<=82>/<78V(V�2>/LOQ-W9;1lk�xvP<V�*,/<13249G2>/
OQ-W9;1
1<-W2 P�of~U24N0A<+;EG24/<2>9G=8-02�-WV P�of­ª7MCD:UoqKL7M1<2>NWN�-0V�V(249R/�P<9"9G2>N¨*uEG-05rh4P3V ��P X N02478/3]�7,EG24/[EH-W*,N
*,/<=,24=82>A�2>/lTuOzY*,:39G24/31n1<-W2S-W/�13-W24+;249�?B9GAJ24-FE�5,249;OS24/31<2>EG2BKL*,+G+;24/�*,A3+G24/ X P3/<=z9;24NW*uEH-F5ph4P<9�K¬*,+qo
+G2p1<2>+R��9;24-024/5P¢*,/<=,24=82>A�2>/¬-W+qE}k�)!2>9�-W/i1<-024+G2>9Q?B9GAJ24-FEQ1<P<9;CD:Ly�249;=8NW2>-WCD:iV(-0E�1<2>/L? � of)"* EH24/
AJ24+;EG-WV(V�EH2n�^249qE�587,/ � � 
 � HIU¬KL2>y�OQ-W9G1^1<24+;:�*,N0A²*,N0+�~MEH*,9;EG]<P</ X E�A�2>-�2>-W/<2>9�\.:<7,EG78/Uo
24/3249G=,-W2w5,78/ �WHIUBKL2>y ��1<24V�K¬* BU-WV�P<V�1<249�? � of)"* EH24/ �{=82>/<78V(V�2>/lk,)!-02S?�A<:ZY*,/3=8-W= X 24-FE�587,/
1<2>9S\.:<7uEH78/<2>/<249;=8-W2QOQ-W9;161�*,/</�*,P<+wºpN°k �°�Uk0�,� ��=82>OS78/</<2>/lT�-W/<1324V�2>-W/<2Q2>��2 X EG-0582�s"249;/<1<-WCD:[EG2
������� � U � K8� � � *,/<=82>/<78V(V�2>/iOQ-09G1lk<m�+Q2>9G=8-0A3EQ+G-0CD: *

� � 
 �	��
 � � � HIU"� & 
 � U � UIF[� ����
 � �SHIU"� & 
 � � � �UkF� � �
KL-FEg=89}Y78�8249�Ow2>9G1<2>/<1<2>9�\.:<7uEH78/<2>/<249;=8-W2B/ZY*,:<2>9;E�+;-WCD:i*,N0+G7�1<-02B2c�v2 X EG-05,2tK¬*,+G+;2"1<24+ P�OQ-W2>1<249
1<2>V���9G2>-W24/��^249qE}T[AJ24-<2>-W/<2>9�\.:<7,EH7,/<24/<2>9G=8-02g5878/ X��WUpKr2>y 249;=8-WA3E�+G-WCD: � � 
 
 �
UtKL2>y�k[)!-W2
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|Q24+GP3N0ED* EH265878/�|R2>CD:</�P</<=82>/�P3/�EG249py�249qOw2>/<1<P</<=
13-W24+;249t24/<2>9G=8-02}*,A3:ZY*,/<=8-0=824/²K¬*,+;+G24/ªY*,/<1<2§o
9GP3/<=�+G-0/<1@-0/@?BA<Avk��Uk��U�B-0V�y�249G=,NW24-0CD:Ih>P�1<24/im.9G=,24A</<-0+G+;24/i24-0/<249 X 78/<+qED*,/[EG24/LK¬*,+;+G24/ªY*,/<1<2§o
9GP3/<=²1�*,9;=824+qEH2>NWN0E4kwm.9;+;E�AJ24-R:ZY78:<2>9G2>/ m./<2>9G=8-024/ -0+;EI24-W/ 1<24P3EGNW-0CD:<249 �R/[EH249;+GCD:<-0241�h>OQ-0+GCD:<2>/
24-0/<24V X 78/<+;EH*,/[EH2>/�P</<1²2>-W/<2>V�2>/<249;=8-W24*,A<:ZY*u/<=8-W=,24/�K¬*,+G+;24/<+;:<-0�±E�h4P²+;24:<2>/lk�)!2>9ty�2>9G=8N024-WCD:
V(-0E{1<24/z58789;N�Y*,P Z<=824/��{?!\�~�o�)"*uEH2>/�249;N¨*,P3A3E}T�OQ-W2�V�*,/�*,P3+�?BA3Alk8�Mk �U�S+G-024:[E}T X 24-0/<2w2>-W/<1324P3EG-W=82
?BP3+G+H*u=82iYP3A�2>9R13-W2pm./<249;=8-W24*,A<:ZY*u/<=8-W= X 24-FE�1<2>9QP�of~U24N0A<+;EG24/<2>9G=8-02,k

1

2

3

4

 Freier Produktionsoperator
 δm∆=-30 MeV
 δm∆= δm∆(Eγ)

12
C; Q = 0,09-0,11 GeV
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   vorläufige TAPS-Daten

12
C; Q = 0,17-0,19 GeV

d σ
/d

Ω
/s

in
2 θ 

 [
m

b/
sr

]
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15
40

Ca; Q = 0,09-0,11 GeV

Eγ  [Gev]

' �&�(�(��� � )+* )!-0��249;24/[EH-024N0NW249g��-09 X P</<=,+G��P<249;+GCD:</3-0EGE!A�2>-Z��2>+;EG24V ��V�]<P3NW+ YP3A�2>9;EH9G*,=�¡(k�)"*,9G=,2co
+;EH2>NWNFEQ-W+;ER1<2>9!m.-W/U»�P<�(24-W/3249R24/<2>9G=8-02}*,A<: Y*,/<=8-0=824/ Y?B/<13249GP3/<=I1<2>9�P�oqKL*,+G+;2,TJ1<-W2
y�249GA39G24-FEH2>9GP</<=61<2>+7P�-W+;EQ13-W24+;24N0A�2!OQ-02"-W/i?BA<AvkJ�Uk �SU3k

~UCD:<N0-W24�,NW-WCD:�-0+;E6-0/�?�A<Alk��Mk � �'1<2>9nEH7,EH*,NW2I��-09 X P</<=,+G��P<249;+GCD:</3-0EGEI*,/ _a` b©P3/<1 dfe bg*'�DYP<9
24-0/<24/LKL2>1<-WP3V6o¥V�7M1<- Z<h4-W2>9;EG24/�\.9G7M1<P X EG-W78/<+;78]J249H* EH789g=,24h42>-W=,E4k�m.A�2>/3�a*,N0NW+g1�*u9G=82>+;EH2>NWNFE�-W+qE�1<249
³w2>-0EH9G*,=B1324+�1<-09G2 X EG24/ P�ofºp9G*,]<:<2>/n*,NWN024-0/<2,k�?�P3��1<24VµK¬*�B3-0V�P<V�1<2>+���-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;EH+>T
1�*,+�1<24PUEHNW-0CD: P</[EH2>9G:�*uNWA 1<2>9 P�of|Q24+;78/�*,/3h¬NW-024=,E4T.VI*uCD:<24/¶1<-02L/3-WCD:[E;o¥9G24+;78/�*,/[EG24/�³w2>-0EH9}Y*,=82
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 alle Beiträge
 nur ∆ direkt
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40Ca alle Beiträge
 nur ∆ direkt

σ to
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[m
b]

' �&�(� ��� ���-* �{7,ED*,N0249 ��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E *,/ _a` b P</<1 dfe bg* P</[EH249 y�249;OS24/Mo
1<P</<=i1<2>+tV(7M1<- Z�h>-W2>9;EH2>/
\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789G+ �±5878N0NW2>9"��P X N02478/<]39G78]�*u=[*uEH7,94T
� � 
 � � HIU[Kr2>y�T � � 
 � �SUnKL2>y A�2>- _a` b P</<1EHIU�KL2>y�AJ24- dfe bg*"�ck3)"*,9G=,24+;EG24N0N0E
-W+;E �;2>OS24-WN0+"1�*,+tm.9G=82>A</<-0+"24-W/3249!587,NWNW2>/	|R2>CD:</�P</<=<Tª+;7 OQ-0261<249p³w2>-0EG9H*,=�1<2>+z13-Fo
9G2 X EG24/�P�ofºp9G*,]<:<2>/¬*uNWNW2>-W/<2uk

2>E�Ow* �,� �©1<2>+R��-09 X P</<=,+G��P<249;+GCD:</3-0EGEG+B*uP<+4k
��/¬sp*,]vk��Uk��Uk0�"OQP<9;1<24/L1<-W2!m�9;=824A3/<-W+;+G2t1<-W2>+G249Q?�9GAJ24-0EgA�2>9G24-FEH+QV(-0EgN07 X *,NW2>/lT3/3-WCD:[E;o¥9G24NW*uEH-®o

5M-W+qEH-W+;CD:<24/L\�����?Ro�|R2>CD:</�P</<=82>/¬582>9G=8N0-WCD:<2>/lk ��V¢*,P<CD:r24-W/324/�y�249;=8NW2>-WCD:�h4PL|Q24CD:</�P</<=,24/¬-0V
P�of­ª7MCD:UoqKL7M1<2>NWNU*,/<h4P3+;EH2>NWN024/lTu+G-W/31n-W/�?�A<Alk��Uk��WHB13-W2�m.9G=,24A</<-0+G+;2�1<-W2>+G249�?B9GAJ24-FE.-WV y�2>9G=8N024-WCD:
h4P�1<24/@|R2>CD:</�P</<=82>/�-W/ D C4*,9VMIH N�P3/<1 D X 7MC�FIHSNJ1�*u9G=82>+;EH2>NWNFE}k[��V�78AJ249;24/@�{24-0N<5878/@?�A<Alk3�Uk��WHt-0+;E
1<2>9Q³w24-FEH9H*u=�1<24+Q1<-09G2 X EG24/5P�oqº"9H*,]3:<24/i*,/ _a` b¶V�-FEw2>-W/<2>V«KL2>1<-WP3V6o¥V�7M1<- Z<h4-W2>9;EG24/@\.9;7U1<P X o
EH-078/<+;78]�2>9H*uEG789!OQ-W26-0/^?�A<Alk{�Uk�� ��-WV�y�2>9G=8N024-WCD:jh>P�1<2>V¹m�9;=824A3/<-W+z*,P<+\D C}*,9GMIHSN�*,A<=,24A<-0NW1<2cE}k
)!-W2�­Z*,=82�1<2>+tK¬* BU-WV�P<V�+�1<24+!��-09 X P</<=,+G��P<249;+GCD:</3-0EGEG+pP</[EH249;+GCD:<2>-W1<2cEt+G-WCD:j-0/'A�2>-W1<2>/js"P<9qo
582>/LP3V¢2>E�Ow*I�SU�Kr2>y�T�*uP<CD:L13-W2"*,A3+G78N0P3EH2p��Y78:<2p-W+qE�P</[EH2>9G+GCD:3-W2413NW-WCD:vk�?BNWN0249;1<-W/<=,+g-W+qE�1<-W2>+G2>+
K¬* BU-0V�P<V�-0/
A�2>-W1<2>/j?B9GAJ24-FEH2>/	1324P3EGNW-WCD:jP</[EG249G:<*,NWAj1<2>9 P�o�|R2>+G78/<*,/<h,TZ*uNW+G7�2>-W=82>/[EHNW-0CD:j*,PUo
�82>9G:�*,N0AL1324+Q�§YP<9Q1�*,+QP�o�­ª7UCD:UofKL7M1<24N0Nl78]3EG-WV�*,NW2>/i³w249;24-WCD:3+4kJ?BP3��1<249QP�of|Q24+G7,/�*,/<htA�2>-ª2>E�Ow*
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' �&�(���-� ����* y�2>9G=8N024-WCD:^1<249�m�9;=824A3/<-W+;+G2�1<-024+G2>9�?B9;A�2>-0E�V�-FE#P�o�­Z7MCD:Uo�|R2>CD:</�P</<=82>/lk�)"*,9G=,2co
+;EH2>NWNFE�+G-0/<1n1<-02�|R2>+GP<NFED*uEG2w587,/�|Q24CD:3/MP3/<=824/�V�-FE�2>-W/<2>V�KL2>1<-WP3V6o¥V�7M1<- Z<h4-W2>9;EG24/
\�9;7U13P X EH-W7,/<+G78]J249G*uEH7,9pOQ-026-W/	?BA<Alk��Uk�� �UTª+;7�OQ-W2@m.9;=824A</3-W+G+;2I*uP<+ D C}*u9VMIHSN�P</31
D X 7UC FIHSN°k

H[�WUIKL2>y�+;EH-0V�V(24/r1<-02zAJ24-01<24/
s"P<9q582>/
-WV«78AJ249;24/'�{24-0N{5,78/'?BA3Alkª�Uk��WH6Ow2>+G24/[EGNW-WCD:
AJ24+;+G2>9
YP<AJ249;24-W/vT�*uP<CD:^OS24/</�1<-W2�~MEG24-W=,P</<=¬2cE�Og*u+�P</[EH2>9G+;CD:<-W2>1<NW-0CD:�-W+qE}kª��/^?B/�A�2cEH9G*,CD:[En1<249t=89;78�824/
��/[EG249G+;CD:<-W2>1<2i-W/²1324/�582>9;OS24/<1<2cEH2>/¶KL7M1<24N0NW2>/ Z�/<1<2cE6VI*u/²24-0/<2@h4PU��9G-W2>1<24/3+;EH2>NWN024/<1<2 Y�RA�2>9qo
24-0/<+;EG-WV(V�P</<=th>OQ-0+GCD:<2>/�1<24/im.9;=824A</3-W+G+;24/�1<-024+;249w?�9GAJ24-FES� YP<9S1<24/I1<-W9;2 X EH2>/ P�oqº"9H*,]<:324/@P</31
1<2>/ P�of­ª7MCD:Uof|Q24CD:3/MP3/<=824/vT�-0/<+GAJ24+;78/<1<2>9G2p-WV¦³w249;24-WCD:L1<249 P�of|Q24+;78/�*,/3h,k

y�78/���/[EH2>9G2>+G+G2�+;-W/<1�*,P<�82>9G1<2>V�1<-W2 �;24/<-0=824/z?B9GAJ24-FEH2>/�-WV P�o�­Z7MCD:UofKL7U1324NWN°T�1<-W2S*,P<CD:n/3-WCD:[E;o
9G2>+G78/<*,/[EH2(³w24-FEH9 Y*,=82nAJ249 YP3C X +;-WCD:[EH-0=824/ D +G*,:+F3�,T X 7MC�FIH N kª��/ D X 7MC�FIHSN.OQP39G1<2624-0/	\�9;7U13P X EH-W7,/<+qo
78]J249G*uEH789tV(-0Ez��-0N0��2(24-W/3249t24V(]<-W9;-W+GCD:324/�KLP3N0EH-0]�7,NW]�*,9G*,V(2>EH9;-W+;-W249;P</<= X 78/<+qEH9GP3-W249qE}k�?BP<+�1324V
� _�� ofKLP<N0EG-W]J78N�OQP<9G1<2r1<2>9\P�o�³w24-FEH9H*u=	2 BMEH9H*u:<-W2>9;E6P</<1 -WV |�*,:3V�2>/�1324+\P�o�­ª7UCD:UofKL7M1<24N0NW+
AJ24:�*,/31<24NFE}k�)!-W2(9G24+qEHN0-WCD:<2>/lT�/3-WCD:[E;o¥9G24+;78/�*,/[EG24/�³w2>-0EH9}Y*,=826OQP<9G1324/�-WV¹|R*,:<V(24/^:<249 X Y78V�V(NW-®o
CD:<2>9B)�����?�*uP<+G=82cOw2>9;EG2>E}k�)"*,+Rm.9G=82>A</<-0+Q5,78/YD X 7MC�FWHSN X *,/</'*uNW+G761<-09G2 X ERV(-0E�1324V º"24+H*uV�E;o
��P<249;+GCD:</3-0EGE�1<2>9�58789;NW-W2>=824/31<24/�?B9;A�2>-0En5,249G=,NW-WCD:324/�Ow2>9G1<2>/lT.OQ-W2�1�*u+(-0V P3/�EG249;24/ �{24-0Nw587,/
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?BA3AlkU�Uk �SHt=82cED*,/(OQ-W9;1lk�)!-W2R­Z*,=82Q1<2>+�K¬* BU-0V�P<V(+�+qEH-0V�V�E�-0/6A�2>-W1<2>/@|Q24CD:</�P</<=,24/�=8P3EpYP<AJ2co
9G2>-W/lT�1�*,+6m.9G=82>A</<-0+6*,P<+�D X 7UC FIHSN�-0+;E6*uA�2>9n2>E�Ow* �WU ��/<-0241<9;-W=82>94k�?�P3��1<249 P�of|Q24+;78/�*,/3hr-0+;E
*,P<CD:r-W/i1<-024+;24V«��*,N0Nv1<-02 Y�RA�2>9G2>-W/<+qEH-WV(V�P</3=n1<249QAJ24-W1324/rs"P<9;5,24/¬AJ24+;+G2>94k

xvP<+H*uV�V(24/3�a*u+G+G2>/<1¬N¥Y*,�,ER+G-0CD:L��2>+;EH+qEH2>NWNW2>/lT�1�*,�(-WV«m./<2>9G=8-024AJ249;24-WCD:L1<2497P�of|Q24+G7,/�*,/<ht=8PUo
EH2 Y�RA�2>9G24-0/<+;EG-WV(V�P</<=
V(-0E�1<24/ P�of­ª7UCD:Mof|Q24CD:</�P</<=,24/ :<2>9G9;+GCD:[E}k�?BP3��1<2>V K¬* BU-WV�P3V 1<2>+
��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGEH+>T�P</[EH249;:�*,N0A�13249 P�of|Q24+G7,/�*,/<huT�-W+qE61<-W2 Y�RA�2>9G2>-W/<+qEH-WV(V�P</3=
V�-FE�1<2>/
P�of­ª7MCD:Uofm.9G=,24A</<-0+G+;24/²+;CD:<NW2>CD:�EG249>T�-W/^?B/�AJ2>EH9G*,CD:[E�1<2>9�=89;78�82>/ ��/[EG249G+;CD:<-W2>1<2@hcOQ-W+GCD:324/�1<2>/
582>9;OS24/<132>EH2>/	KL7M1<24N0NW24/r*,AJ249�-0V�V(249w/<7UCD:rh4PU��9G-W2>1<24/3+;EH2>NWN024/<1lk
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%'&(�!%
��/ 13-W24+;24V ?�A<+GCD:</3-0EGEL+G7,NWNW2>/�1<-W2	m.9G=82>A</<-0+G+G2^h4P<9 X 78:ZY*,9;24/[EH2>/ \.:<7,EH7,]<9G7M1<P X EH-078/�5878/ ��o
KL2>+G78/<2>/ *uV s"249;/�1<*,9G=82>+;EG24NWNFE�OS249G1324/lk �RV 1<-02isp-0/<24V�*uEG- X 1<-024+G2>9(|R24* X EH-W7,/�h4P�582>9H*,/Uo
+GCD:<*,P<NW-0CD:<24/vTR-0+;Ei-0/ ?�A<Alk J3kF�^*,/�*,N078=�h4P ?BA<AvkB�Mk0�j1<2>9¬xvP3+H*,V(V�2>/<:�*,/3=�hcOQ-W+;CD:<24/ 1324V
��V(]<P<NW+qEH9G*,/<+;��2>9r*,P3��1324/ s"2>9G/ P3/<1 13249Lm�-0/<+GCD:�P<�,24/<2>9G=8-02�AJ24-"1<9;24-"582>9G+GCD:3-W241324/<2>/ ��-W/Uo
X 2>NW/	h4P<+G*,V(V�2>/^V(-0Ep1<2>V y�2 X EH7,9;��789;V(�a* X EG789!5878/ _a` bµP</31 dfe bg*r*,P3��=82cEH9G*,=824/vkZ)!P<9GCD:^1<-W2
=89}Y78�8249;2LK¬*,+G+;2¬1<2>+ �[oqKL2>+G78/3+�-0+;E(1<249(��V(]<P<NW+uYP<AJ249;EG9H*,=	:<-024961<24PUEHNW-0CD: =,9�Y78�82>9(*,NW+6AJ24-Q1<249
\.-W78/324/<]<9;7U13P X EH-W7,/lk{)"*,+z:<*uE�h>P<9���78N0=82,Tª1�*u�¬1<2>9�1<-F�v2>9G24/[EG-W24N0NW2n��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGEnAJ24-
9G2>N¨*uEG-05 X NW2>-W/<2>/²��-W/ X 24N0/�*,V =,9�Y78�,EG24/²-0+;E4T�1�*¬AJ24-w=89�Y78�,249G2>/²��-W/ X 24N0/²1<249n��V(]<P<N0+;EG9H*,/<+q��249
+GCD:3/<24N0Ng+G7
=89;78�¬-0+;E4T�1�*,�¬1<249ns"2>9G/3��789;V(�a* X EG789�13-W2@|Q2}* X EG-W78/�P</[EH249;1<9uYP3C X E4k.?BP<�,249G1324V -0+;E
1<2>9���V(]<P<NW+qEH9G*,/<+;��2>9�AJ24-���24+qEH2>9�m.-W/<+;CD:�P<�824/3249G=,-W2wP3/<1���24+qEH2>V���-0/ X 2>NUAJ24- _a` b�P</<1 dfe bg*�/<-0CD:�E
V(24:<9"=82>/�*,Pj=8N024-WCD:vTv1�*�AJ24-.=89}Y78�8249;24/j��V(]<P<NW+uYP<AJ249;EG9�Y*,=,24/
1<-02nP</[EH249;+GCD:<-0241<N0-WCD:<2�K¬*u+G+G26587,/
_a` b P3/<1 dfe bg*�OQ-0CD:�EG-W=6h4PiOS249G1324/'AJ24=8-0/</[E}k

�i��� � �"!$#&%'!4�"�.�"%�('� ) �*('�,+$+4�
xvP<9 X 7,:ZY*,9G2>/[EH24/�\.:<7uEH78]<9;7U13P X EH-W7,/	5,78/ �[oqKL2>+G78/<2>/²*,V¹s"2>9G/�=,-WA3Et24+z/<24AJ24/ Y*,N0EG249;24/�?�9qo
AJ24-0EG24/ D AJ24/+MU�8TªEH-¨*WMWX3TªEH9q£ M[� N°T{13-W2(24-W/32�2>-W/3�a*,CD:32�KLP<NFEH-0]�78N0]�*,9G*,V�2cEH9;-W+G-0249;P</<=I�DYP<9t1<2>/�\.9G7uo
1<P X EG-W78/<+;78]J249H* EH789�5,249qOw2>/<1<24/vT�hcOw2>- �uYP</<=82>9G2�?�9GAJ24-0EG24/ D ]<-W2 MLKMT&Z B MLK N°T�1<-02I1<2>/ \.9;7U1<P X EG-Fo
78/<+;78]J249H* EH789�*,P<+R24-0/<249R9G2>N¨*uEG-05M-W+qEH-W+;CD:<24/L��24N013EH:<2>789G-02p-WV�|R*,:<V(24/i5878/
\�����?µA<h>Opk�)Q����?
AJ24/�P3EHh>24/lk,)!-W2Sm.9G=82>A</<-W+;+G2S1<249{58789;NW-W2>=824/31<24/�?�9GAJ24-FE�+;78NWN024/z-WV y�2>9G=8N024-WCD:zh4P�1324/n|Q24+;P<N0EH*uEH2>/
1<-024+G2>9Q?B9GAJ24-FEH2>/r13-W+ X P3EG-W2>9;EQOw2>9G1<2>/lk

��/\D Z B MLKSNuOQ-W9;1t13249Z\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789lh>P<249;+;E�*,P3�U24-0/<24/"V(-W/<-0VI*uNW24/!~3*uEGh�5878/z­ª789G2>/[EHhco
X 7�5u*,9;-¨*,/[EH2>/�¯"]J249G*uEH7,9G24/n]39G7 �;-0h4-W2>9;E4k,)!-024+G2>+�\.9G7 �;2 X EG-W78/3+;582>9;�a*,:39G24/6OQ-W9;1n-WV���78NW=,24/<1<2>/n/<7MCD:
/ Y*,:3249@2>9GN Y*uP3EH2>9;E}kS)!-W2r9G2>+GP<NFEH-0249G2>/<1<2¬��7,9GV 1<24+@\�9;7U13P X EH-W7,/<+G78]J249G*uEH7,9G+IOQ-09G1 1�*u/</ -W/ 1<-W2
\�*uP<NW-0+GCD:<9;24-WA[OS24-0+G2.-� � � � � �� �/ =824A39H*,CD:[E}k�)!-024+(=824+;CD:<-W2>:�EI-W/ D Z B�MIK NRP</[EH249(1<2>9I� Y*,:<2co
9GP3/<=<Tl1�*u��1<-W2n|Q24NW*uEH-078/'hcOQ-W+GCD:324/	78A�2>9G2>9"P</<1jP</[EH2>9G249ts"78V(]�7,/<24/[EH2�1<24+t��P X N02478/3+G]<-0/<789G+
1<-024+G2>NWAJ2nOQ-W2n�§YP<9p24-0/j��9;24-024+t��P X N02478/^-W+;E4k ��/[EG249t1<249t?B/</<*,:<V(265,78/	/<-WCD:[E;o¥9G2>N¨*uEG-05M-W+qEH-W+;CD:<24/
��P X N02478/[OS24N0NW24/U��P</ X EH-078/<24/
�a* X EG789G-0+G-W2>9;E"13-W2�?�V�]<N0-0EGP<1<2�1<*,/</j-W/
1<2>9pNW7 X *,N024/
��Y*,:<249;P</<=i-W/
1<2>/¶~U]<-0/Uo�+ X *,N¨*,9;24/�?B/[EG24-WN ��1324+�\�9;7U13P X EH-W7,/<+G78]J249G*uEH7,9G+6P</<1 1<24/ sp2>9G/3��7,9GV6�a* X EH789 �±5U=,N k

F3�
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' �&�(� ����)+* )!-02Qy�2 X EH789q��789GV6�a* X EH789;24/(5878/ _a` b P</<1 dfe bg*z*,NW+S��P</ X EH-078/I1<2>+w��V(]<P<N0+;EH9G*,/<+q��249G+
¡6k�)!2>9QV�-FEGEHN0249;2pºp9G*,]<:rh42>-W=,ER1<2>/
xvP<+G*,V�V(24/3:�*,/<=6h>OQ-0+GCD:<2>/'��V(]<P<NW+uYP<AJ249;EG9H*,=
P</<1¬m./<249;=8-W2"1<2>+B\.:<7uEH78/<+QAJ24-ª1<2>9Rm.EH*,]<9;7U1<P X EG-W78/��DYP<9g��2>+;EG2�~MEG9G2>P�OQ-0/ X 2>N&,Uk

º"N k ��X3k KSX"���ck�� YP<9�13-W24+;24/¶��789;V(�a* X EG789nOw2>9G1<2>/¶1�*,/</ 24V(]<-W9;-W+;CD:<2¬\�*,9H*uV�2cEH9G-0+G-0249GP3/<=824/�1<2>+
y�2 X EG789;��789;V(�a* X EG789G+g5,249qOw2>/<1<2>E4k

��/ D ]<-02�MLK
NgOQ-W9;1�13249n24N024V(24/[ED*u9G2i\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789 Y*,:</3NW-WCD:²OQ-02�-W/ D Z B MLKSNQ*,PU��2>-Fo
/<2>V�V(-W/<-0VI*uNW24/L~3* EHhz5,78/j­ª789G2>/[EHhco X 7�5u*,9G-W*,/[EH2>/	¯"]J249G*uEH7,9G24/¬]<9G7 �;-0h4-0249;E4kv)!2>9B+;7@249;:�*,N0EG24/<2
¯!]�2>9H*uEG789�OQ-09G1�1�*,/3/�-W/�24-0/<249�NW7 X *,N024/lT�*,AJ249�5,78NWNS9G24NW*uEH-F5M-W+;EG-W+;CD:<24/�|Q24CD:</�P</3=j5,249qOw2>/<1<2>E4k
?BPU��=89GP</31I1<2>9g~MEG9GP X EGP<9w1<2>+w\.9;7U1<P X EG-W78/3+G78]J249G*uEH789;+S/<*,CD:@1<2>9w\.9G7 �;2 X EH-078/I-0+;E�-W/ D ]3-W2�MIK�NJ1<249
1<-F�v2>9G24/[EG-W24N0NW2@��-09 X P</<=8+;��P<249;+GCD:</<-FEGE�]39G78]J789;EG-W78/<*,Ngh4P3V �{24/3+G789q��789GV6�a* X EH78961<2>+�º"9GP</31<h4PUo
+;EH*,/<1<+R1<2>+�s"2>9G/<+>k

xvP<V 24-0/<24V P3/�EG249;+GCD:<2>-W1<2>/�+;-WCD: D Z B MLK�NSP3/<1�D ]<-W2 MLK�NS*,N0+G7r1�*,1<P<9;CD:�587,/�1<2>9z587,9GNW-024=82>/Uo
1<2>/�?B9GAJ24-FE}T�1�*,�'1<-02IN07 X *,NW2���Y*,:3249GP3/<=
58249qOw2>/<1<2cE(OQ-09G1lk�)!-W2Iº�YPUEH2@1<-024+;249n��Y*,:<249;P</<='�DYP<9



��� ������� ���O
��%���������&� � $��&������� ���

1<-02 X 78:ZY*u9G24/[EG2z\.:<7uEH78]<9;7U13P X EH-W7,/i5,78/ ��ofKL24+;78/<2>/rOQ-09G1i-W/isp*,]lk�J3k HUk ��1<-0+ X P3EG-W249qE}k�)"*u9,YP<AJ249
:<-0/�*,P<+6�§YP<:<9qEI1<-02i+G7�Ow7,:<N�-0/ D Z B MLKSN�*,N0+�*uP<CD: -W/ D ]<-W2 MLK�NR1<P<9;CD:<=82c�§YP<:<9;EG2'\.9G7 �;2 X EH-078/ *,AJ249
h4Pr24-0/<24V�P</[EH2>9G+GCD:3-W2413NW-WCD:324/iy�249G:<*,N0EG24/i1<24+R\.9G7M1<P X EG-W78/<+;78]J249H* EH789;+g�§YP<9Q��P X N02478/<2>/¬*uA<+G2>-0EH+
1<2>9QK¬*,+;+G24/3+GCD:�*,N02,kJ)"*�1<-02B-0V¦s"249;/�=824A3P</<1<2>/<24/L��P X N02478/<2>/�/<-WCD:[EQV(24:<9w*,P3�{1<2>9QK¬*,+;+G24/Mo
+GCD:<*,NW2"+;-W/<1lT3-W+;EQ1<*,+gy�249;:�*,N0EG24/�1<2>+R\�9;7U13P X EH-W7,/<+G78]J249G*uEH7,9G+Q*,A<+;24-FEH+�1<2>9RK¬*,+G+;24/<+;CD:�*,N02�*,AJ249
24/[EG+GCD:<2>-W1<2>/<1L�DYP<9w1<-W2 X 78:ZY*,9;24/[EH2t\.9G7M1<P X EG-W78/lk3)!-W2>+wOQ-W9;1�-WV���78NW=82>/<1<2>/�?BA<+;CD:</<-0E;EQ=824/<*,P<249
P</[EH2>9G+;P<CD:[E}k

� /���/10 
 ; � � � @ � �#��:�6<@(=�8 @��#; � � : @ � ����8 ;&6 :�8 � ; � > � 8 8 ;	=�8 ���#� A<;
��/ D CD:32��IKSN�OQP39G1<26=82>h424-0=,E}T�1�*,�i+G-0CD:j24-W/	\.9G7M1<P X EG-W78/<+;78]J249H* EH789>Tv1<2>9"1<-W26\.:<7,EG78]<9;7U1<P X EG-W78/
587,/�]<+G2>P<1<78+ X *uN¨*,9;24/iKL2>+G78/324/r*,/@2>-W/<2>V���9;24-024/��RP X NW247,/@A�2>+GCD:<9;24-0A3E}TU-WV(V�2>9�V(-0ES�R-WN0��2Q587,/
:ZY78CD:3+;EH2>/<+�5U-0249�m.NW2>V�2>/[EH24/61<2>9�bwNW-F�v789;1�*,N0=824A<9G*B1�*,9;+;EG24NWN024/nN¥Y*,�,E}ku)!-W2w24NW2>V�2>/[ED*,9;2Q\�:37,EH78]39G7uo
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]J249G-0V�2>/[EH24N0NW2!��/U��789GV�*uEH-078/I5,789GN0-W24=uE}k

)"*iYP3A�2>9�13-W2R\.:<7,EH7,]<9G7M1<P X EH-078/65878/@KL24+;78/<24/@*,/I�RP X NW2>78/<24/I*,A<+;24-0EG+S13249SK¬*,+;+G24/3+GCD:�*,N02
X 2>-W/<2r2CBU]J249;-WV(24/[EH2>NWNW2I��/3��789GV�*uEG-W78/²5,789GN0-W24=uE}T X *,/</ X 2>-W/�A�2>+;EG-WV(V�EH2>+�y�249G:<*,N0EG24/�1<24+�\.9G7uo
1<P X EG-W78/<+;78]J249H* EH789;+@*�]<9;-W789;-R*,P<+G=,24+GCD:3NW78+;+G24/�OS249G1324/lk�m.+@-0+;EI*,AJ249Ih>P¶A�24*,CD:[EH2>/lTg1�*,��1<-W2
��V6��789;V�P</<=<T�1<-02¬h4P¶13249im.9G+;2>EHh>P</<= � JUk F"�6=82>�DYP3:<9;E�:<*uE}Tw*,P<+@9;24-W/ EG24CD:</3-W+GCD:324/ ºp9uYP</<1<2>/
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1<P<9;CD:<=82c�§YP<:<9;EwOQP<9G1<2uk<)"*,+�1�*,9G*,P<+S9G24+;P<N0EG-W2>9G24/31<2�y�2>9G:�*,NFEH2>/I1<2>+g\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789G+w*,AUo
+G2>-0EG+R13249�K¬*,+;+G24/3+GCD:�*,N02�-0+;ER*,N0+G7n/<-0CD:�ER]<:[£M+G- X *,NW-0+GCD:rA�2>=89uYP</31<2>E4k

?B/L1<-W2>+G249B~MEG24NWN02p+G24-Z1�*u9H*,/L249G-0/</<2>9;E}T�1<*,�I1�*u+�-0/L1<2>9R5,789GN0-W2>=824/<1324/r?B9GAJ24-FEQ58249qOw2>/<1<2cEH2
y�249;:�*,NFEH24/t*,A3+G24-FEH+ª1<2>9{K¬*,+;+G24/3+GCD:�*,N02S1<*,1<P<9;CD:t��2>+;EH=,24NW2>=,ElOQP<9;1<2,T�1<*,�Q1<-W2.*uP<+Z1<24/t��2>£M/<V�*,/Uo
=89G*,]<:<2>/'9G2>+GP<NFEH-W2>9G2>/<1<24/¬\.9G7M1<P X EH-078/<+G7,]�2>9H*uEG789G2>/'1<-W9;2 X EB*,P<+G=,2>OS249;EG2>E!OQP39G1<2>/lT�7,:</<2 �;2>=8NW-®o
CD:<2���V6��789;V�P</<=<k ?BPU��13-W24+;2g��2>-W+;2gOQP<9G1<2�1<*,+�5878/62>-W/<2>9.2>��2 X EH-F5824/���24N013EH:<2>789G-02S5,789G=82>=824AJ2co
/<2�y�249;:�*,NFEH24/6=82cO Y*,:<NFE}k�)!-W2w+G7p��24+;EG=824N024=,EG24/�m.-W=82>/<+GCD:�* �±EH24/(1<2>+w\.9G7M1<P X EG-W78/<+;78]J249H* EH789;+.+G-W/31
*,N0+G7!]<:[£M+G- X *,NW-0+GCD:�V(7,EH-F5M-W249qE � 1<2>/</<7MCD:(+qEH2>NWN0E�*,P<CD:61<-024+;24+�y�2>9;�a*,:<9;24/n2>-W/<2�m BMEH9G*,]J78N¨*uEG-W78/t1<2>+
24N024V(24/[ED*u9G24/(Kr7U1<2>NWN0+�1�*,9>k8~M7 XvY7,/</<24/6h>P<V�³S24-W+;]<-W2>N YP<AJ249�1�*,+�-0/�24-0/<249�2>��2 X EH-F5824/(��24N013EH:3247uo
9G-02�5,789G=82>=824AJ24/32@y�249G:<*,N0EG24/�*,A3+G24-FEH+�132496K¬*u+G+G2>/<+GCD:<*,NW2�:<-0/�*,P<+�h4P<+}Y*uEHh>NW-WCD:32���789GV6�a* X EH789;24/
*,P3�±EG9G2cEH24/vT.YP<A�2>9Q1<249;24/Ly�2>9G:�*uN0EH2>/i-WV�5,789H*uP<+ X *uP<V¢24-0/<2p?BP<+;+H*,=,2tV¬Y78=8N0-WCD:�-0+;E}k

��/�sp*,]lk�J3k H3kF��OS249;1<24/@13-W2�m.��2 X EG2B1<2>+wP</[EH2>9G+;CD:<-W2>1<NW-0CD:<24/Iy�2>9G:�*uN0EH2>/<+�1<24+w\�9;7U13P X EH-W7,/<+qo
78]J249G*uEH789;+Q*,A<+;24-0EG+Q1<249�K¬*,+;+G2>/<+GCD:�*uNW2�*u/<:�*,/<1r1<2>+ �.ofºp9G*,]<:<2>/iP</[EH249;+GP<CD:[E4k

�i��� 
�� ���

��/�1<-W2>+G2>V ?BA3+GCD:</<-FEGE6+;78NWN024/�1<-02�m.9G=82>A</<-W+;+G2@5,78/�\.����?Qof|Q24CD:</�P</3=824/�� YP<9n1<-W2 X 78: Y*u9G24/[EG2
\.:<7,EG78]<9G7M1<P X EG-W78/�5,78/ �[oqKL2>+G78/<2>/�1�*,9;=824+qEH24N0N0EtOw2>9G1<2>/lk���-02�-0V¹��7,NW=82>/<1<24/�=824h>24-W=uE�OQ-W9;1lT
+G-0/<1�1<-W2rº"9�Y78�,24/[582>9G:ZY*,NFEH/<-0+G+;2L1<2>9624-W/3h424N0/<24/ ³w2>-0EH9}Y*,=82�h>P<9 X 78:ZY*u9G24/[EG24/¶\.:<7,EG78]<9;7U1<P X EG-W78/
587,/ �[oqKL2>+G78/324/(*,V�s"2>9G/6+G2>:<9�P</[EH249;+GCD:<-0241<N0-WCD:(h4P61<2>9�\�9;7U13P X EH-W7,/�*uVµ��9G2>-W2>/6��P X NW2>78/lk[)"*
*,P<�,249G1324Vµ�DYP39.1<-W2w5,249;+GCD:<-0241<2>/<24/@ºp9G*,]<:<2>/(-0/n?BA<AvkLH3k X"+G24:39.P</[EH249;+GCD:<-0241<N0-WCD:<2Q?�+G]J2 X EH2�587,/
³w2>1<24P3EGP</<=6+G-0/<1lT�Ow2>9G1<2>/i-WV���78NW=,24/<1<2>/@1<-02�2>-W/<h>24NW/324/rº"9H*,]<:324/@h>P<249;+;EQ+G2>]�*,9G*uE�1<-0+ X P3EH-0249qE}T
P<V¢1<*,/</L*,/<+GCD:3NW-W2>�824/31¬m.9G=,24A</<-0+G+;2t�DYP<9g5,78NWN0+;E�Y*,/<1<-0=82"|Q24CD:</�P</<=,24/'h>PLh>24-W=,24/lk

� /�� /10 
 ; ��� � ; "�� ��� � � � � � = � � 6<;�� @ � = : ; � � ;
��-W2"-0/¬sp*,]vk�X<k �6AJ249;24-0EG+Q=824h>24-W=uE�OQP<9G1<2uT�:�*uER1<-W2"N07 X *,NW2!��Y*,:<2>9GP</3= X 2>-W/<2>/'m.-W/U»�P<�(*,P3��1<-W2
�jo�?�V�]<N0-0EGP<1<2,T 1�*"-W/n13-W24+;24V���*,N0NU13249�\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789./�P<9�587,V���V�]3P<NW+uYP<A�2>9;EG9H*,="P</31
/<-0CD:�E�587,V���V�]<P3NW+.1<2>9S2>-W/<h>24NW/324/���P X NW2>78/<2>/@*,A<:ªY*,/<=,E4kU��YP<9.1<-W2>+G2>/�º"9H*,]<:(AJ24+;EG24:[Eg13249 ��/Uo
EH2>9G+;CD:<-W2>1�h>OQ-0+GCD:<2>/ED Z B MLK3T�]<-W2 MLK�N�P3/<1�1<-024+;249{?B9GAJ24-FE{*,NW+;7�/�P<9{-W/p1<2>9�7u�Jo¥+G:<2>NWN[m BMEH9G*,]�7,N¨*uEG-W78/
1<2>9R?�V�]3NW-0EGP<1<2!P3/<1L-0/i1<249R³w2>:�*,/<1<N0P</<=61<2>9�s"2>9G/<+qEH9GP X EGP<94k

��-W2'-0/�sp*,]lk X3k J²AJ249;24-0EG+@1<-0+ X P3EH-0249qE}T X 78]<]J24NFEi1�*,+ � YP<AJ249@2>-W/<2>/¶y�2 X EH789fo6P</<1�YP<AJ249
24-0/<24/r�{24/<+;789;EG249GV�*u/L1�*u+��RP X NW2>78/lk��±5U=,N k�º"N k���H3kF�
H"���§k<?BPU��=89GP</31L1<2>9Q9G24NW*uEH-F582>/¬º"9 Y7,�82"1<249
s"78]<]<N0P</<=8+ X 78/3+;ED*u/�EG24/ ����*uAlk H3kF� �cTª+;7 OQ-02�13249th4P<+ Y*uEHh>NW-WCD:324/	��V�]<P3NW+H*uA<: Y*,/<=,-W= X 24-0Ep-0V ��*,NWN02
1<2>9R�{24/3+G789 X 78]<]3NWP</<=3TJ-0+;E�13249R³w24-FEH9G*,=61<249Q�{24/<+;789 X 78]<]<N0P</<=(]<9H* X EG-W+GCD:rh4Pi582>9G/�*uCD:<N Y*,+;+G-0=824/lk
��-W2"-0/isp*,]lk+J3k��UkF�p249GN¥Y*,P3EG249;E4T<-W+qEQ1�*,/</i1<2>9Q1<-0��249;24/[EH-024NWN02���-09 X P</<=8+;��P<249;+GCD:</<-FEGE�1<P<9;CD:¬1<2>/
y�2 X EG789;��789;V(�a* X EG789�1<2>+�s"2>9G/<+QAJ24+;EG-WV(V�E}k

��/
?BA<Avk�J3k���-W+qE!1<2>9B1<-F�v2>9G2>/�EG-W2>NWNW2p��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE"�§YP<9�1<-W2 X 78:ZY*u9G24/[EG26\�:37,EH78]39G7uo
1<P X EG-W78/�587,/ �[oqKr24+G7,/<24/ *,/ _a` b�P</<1 dfe bg*
A�2>-gh>OS24-g5,249G+;CD:<-W2>1<24/324/¶\.:<7,EG78/<2>/<249;=8-W2>/�-0V
­Z*,AJ789Q1�*,9G=,24+;EG24N0N0E}k<)!-W2!��-W/ X 24NW*,A<:ZY*u/<=8-W= X 24-FEQ+G]<-024=82>N0EQ1<-02tm�-0=824/3+GCD:�*u�±EG24/L1<24+Ry�2 X EH789q��789GVno
�a* X EH7,9G+{1<249{A�2>-W1<2>/�s"249;/<2�OQ-W24132494k )!2>9{y�2>9G=8N024-WCD:tV(-0EZ?BA3Alk J3k0�Sh42>-W=,E4T�1�*,�R1�*,+.Kr-W/<-0V�P<V -0V
��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGEpAJ24- _a` b 1324V 249G+qEH2>/^)!-F�v9G* X EH-078/<+GV(-W/3-WV�P<V©1<2>+By�2 X EH7,9;��789;V(�a* X EG789G+
24/[EG+G]<9;-WCD:[E}T�AJ24- dfe bg*(*,A�2>9�1<24V¦h>OS24-0EG24/lk

)"*,+�m.9;=824A</3-W+��DYP<9 _a` b�A�2>-�J[�WU¬KL2>y X *u/</�1<-W9;2 X E�V(-0Ez1<2>V m.9G=,24A</<-0+n*,P<+ D Z B MLK�NS�DYP<9
1<2>/ �.ofºp9G*,]<:<2>/'58249;=8NW-0CD:<24/jOS249G1324/lk{)"*@-W/ D Z B MLKSN�*uP<CD:^13249"y�2 X EH7,9;��789;V(�a* X EG789!1<2>/	��-09qo
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Eγ=700 MeV, nur ω 
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' �&�(� ��� �-* )!-F�v2>9G2>/�EG-W2>NWNW2>9L��-09 X P</<=8+;��P<249;+GCD:</<-FEGE	�§YP<9
1<-02 X 78:ZY*u9G24/[EG2 �[of\.9G7M1<P X EG-W78/ AJ24-
³w2>9,YP<C X +G-0CD:[EH-W=,P</<=I1324+ � ofºp9G*,]<:<2>/lk

X P</<=8+;��P<249;+GCD:</<-FEGE�A�2>+;EG-WV(V�E}TM-W+qE�1<-W2!��-0/ X 2>N¨*,A3:ZY*,/<=8-0= X 2>-0Ew+G24:39tY*,:</<N0-WCD:lT3*,NWN0249G13-W/<=8+S-W+qE�1<249
³w2>-0EH9G*,=t1<24+ �.oqº"9H*,]3:<24/(h4P<V���-09 X P</<=,+G��P<249;+GCD:</3-0EGEg-W/ D Z B MLK�N�2cE�Og* HIU ��=89}Y78�82>94k�)"*p1<-W2Q-W/
1<2>9B58789;NW-024=82>/<1<24/¬?B9GAJ24-FEB5,249;OS24/31<2>EG24/²s"78]3]<NWP</3=8+ X 78/<+;EH*,/[EH2>/^*uP<+ D Z B MLK N�+;ED*uV�V(24/ X *,/3/
1<-024+G2>9 ��/[EG249G+;CD:<-W2>1i/MP39�1<P<9GCD:�1<*,+gP</[EH2>9G+;CD:<-W2>1<NW-0CD:<2!y�249;:�*,N0EG24/�1<2>+�\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789G+
*,A<+;24-FEH+Q1<249�K¬*u+G+G2>/<+GCD:<*,NW2zh4P<+qED*,/<132 X 78V�V(24/vk

)"*,+zm�9;=824A3/<-W+p� YP<9 dfe bg*r-0/^?�A<Alk&J3k��r-0+;Et-WV�y�2>9G=8N024-0CD:^h>P�1<2>V -W/ D ]<-02�MLK
N�=82>��P</31<24/<2>/
�.of³S24-0EG9H*,=
/�P<962cE�Og*	:�*,NWA�+G7	=89;78�<k.� YP39 _a` b�-W+qE�-0/ D ]<-02�MLK
NQ1<249 �.of³S24-0EG9H*,=
/3-WCD:[E(+G24]<*,9H*uE
*,/<=,24=82>A�2>/lTl1<2>9tºp2>+H*,V�EG��P<249;+GCD:</<-FEGEt-W+qE"*,AJ249"P3V�24-0/<26º"9�Y78�,24/<789;1</�P</<=i=89}Y78�8249!*,NW+�1�*,+"-W/
?BA3Alk�J3k��n=,24h42>-W=,EG2p|R2>+GP<NFED*uE4k�)!-W2>+G2!+qED*,9 X 2zm.9G:ZY78:�P</3=�-0V¦��*,N0N�587,/ _a` b OQ-W9;1r-0/ D ]<-02�MLK
NªV(-0E
1<2>/�+G]J24h4-024N0NW24/²m�-0=824/3+GCD:�*u�±EG24/�1<2>+���2>/<+G7,9;��789;V(�a* X EG789G+�2>9 X N�Y*u9;E}T{1<2>9�-W/²13-W24+;249�?�9GAJ24-FE�1<2>/
��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGERA�2>+;EG-WV(V�E}kU)!-W2pº"9�Y7,�82!1<-024+G2>+���2>/<+G7,9;��789;V(�a* X EG789G+�:ZY*u/<=,E�+;24:<9�1�*}5,78/
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*,AlTZ78A^1<249zA�2cEH9G*,CD:[EH2>EG2@s"249;/�587,NWNW+qE Y*,/31<-W=r*,A<=,24+GCD:3NW78+;+G24/32i~UCD:�*,N024/²:<*uE}TªOQ-W2(-WV �J*uNWN�587,/
dfe bg*3TU7U1<2>9w/�P<9gEG24-WNFOw2>-W+;2BAJ24+G2cEHhcEH2t~UCD:�*uNW24/@OQ-02 _a` bBk3��+qE�24-0/<2p~UCD:<*,NW2!/�P<9SEH24-0N0OS24-0+G2BAJ24+;2>EGh>E}T
+G7(-W+qEQ1<249Q�{24/<+;789;��7,9GV6�a* X EH789�YP<AJ249;]<9G7,]�789qEH-078/�*,N�=89G78�3k
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C, Eγ=700 MeV, nur ω 
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' �&�(� ��� �-* )!-F�v2>9G2>/�EG-W2>NWNW2>9L��-09 X P</<=8+;��P<249;+GCD:</<-FEGE	�§YP<9
1<-02 X 78:ZY*u9G24/[EG2 �[of\.9G7M1<P X EG-W78/ AJ24-
³w2>9,YP<C X +G-0CD:[EH-W=,P</<=�1<24+ ��oqº"9H*,]3:<24/lkwº"24h42>-W=,E�+G-0/<1¶m.9G=,24A</<-0+G+;2'1<-W2>+G2>9I?B9;A�2>-0E
��y�2 X EH789q��789GV6�a* X EH789 �cTQ+G7�OQ-02�m.9G=,24A</<-0+G+;2�5878/ |R2>CD:</�P</<=82>/µ*u/�*,NW7,=�h>P D ]<-W2 MLK�N
�a�{24/3+G789q��789GV6�a* X EH789 �cT<OQ-02"-WV¦�{2CBME�249;N�Y*,P3EG249qE}k

��V 1<-W2jm���2 X EH2uT�1<-W2
*uP<+�1<24V ��/[EH2>9G+;CD:<-W2>1 h>OQ-0+GCD:<2>/ y�2 X EH789fo(P</<1���2>/<+G7,9;��789;V(�a* X o
EH7,9�:<2>9G9 YP<:<9G2>/lT�2CBU]<NW-0h4-FE�1<*,9Gh>P<+;EG24NWN024/lT.OQP<9;1<24/ � YP39�1<2>/ �.oqº"9H*u]<:<24/ |Q24CD:</�P</<=,24/�*,/�*uNW78=
h4P D ]<-W2 MLK N.1<P39GCD:<=82c�§YP<:<9qE}T{P</<1	V�-FE"1<24/�m.9G=82>A</<-W+;+G2>/�1<2>9p5,789GN0-W2>=824/<1324/	?B9GAJ24-FE"582>9G=8N0-WCD:<2>/
�a+>k�º"N k � J3k � �{P3/<1�ºpN°k ��J3k0��U"���§k,)"*!-0/�A�2>-W1<2>/(��Y*,NWN024/z1<-W2g=,NW24-0CD:<24/(Kr7U1<2>NWN0=89GP</31<N¨*,=,24/ �as"78]<]Uo
NWP3/<=8+ X 78/<+qED*,/[EH2>/lT���2>NWN024/3��P</ X EG-W78/324/��SAJ24/�P3EGh>EQOQP<9;1<24/lT X *,/3/r13249Qm��v2 X E�1324+QP</[EH2>9G+GCD:3-W241Mo
NW-0CD:<24/�y�2>9G:�*,NFEH2>/<+R*,A<+G2>-0EG+R13249�K¬*,+;+G24/3+GCD:�*,N02�2>-W/<1<2>P3EH-0=n=824h>24-0=,E�Ow2>9G1<2>/lk
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��/@?BA3Alk JUk Ht-W+;ES1�*,+wm.9G=82>A</<-W+S24-0/<249S|R2>CD:</�P</<=nP</[EG249Sy�2>9;OS24/<13P</<=61<24+S��2>/<+G7,9;��789;V(�a* X o
EH7,9G+.-WV�y�249;=8NW2>-WCD:6h4P61<2>/Im.9G=,24A</<-0+G+;24/I13249;5,789GN0-W2>=824/<1324/(?B9GAJ24-FE�1�*,9;=824+qEH24N0N0E4k[K¬*,/6+;-W24:[ES*,P<+
1<-024+G2>9.?BA<A3-WNW13P</<=<T 1�*,�"AJ24-01<2�|Q24CD:</�P</<=,24/I+;-WCD:nAJ24- dfe bg*!P3V�24-0/<2���* X EH7,9�h>OS24-�P</31(AJ24- _a` b
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NWP3/<=�*,P3�±EH9;-0E;E}TwV(-0EI1<249i]<+;24P<1378+ X *,NW*,9G2>/ � � �io�sp7,]<]<NWP3/<=8+ X 78/<+qED*,/[EH2	582>9G=8N0-WCD:<2>/ OS249;1<24/lT
1<-02t2>-W/<2>/L�^249qER5,78/¬2cE�Og*L�
H(:<*uE}k��g��/YD Z B MLKUT�]<-W2 MLK�NZOQP<9;1<2t24AJ24/3�a*,N0NW+�/�P<9�24-W/r+G2>:<9 X N024-0/<249
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��P X N02co
78/�1<2>/ ³w*,:</<1<9;24:<-0V�]3P<NW+	� � � U3k�� � � � �VX � � � �{-W+;En*,P<+G=,24+GCD:3NW78+;+G24/vT�1<*'-WV |RP<:324+;£M+qEH24V
1<2>+ � �q���WH[� ��13249tº"24+H*uV�EH1<9;24:<-0V�]3P<NW+ � � _` -W+qE}k�?BP<CD:
� YP<9!1<*,+"24-0/<N¨*,PU��24/<1<2�\�:37,EH78/
=,-WN0E4T1�*,�"+;24-0/�³w*,:</<1<9;24:<-0V�]3P<NW+ �a/<-0CD:�E�*uA�2>9�+G2>-W/�ºp2>+H*,VzEH1<9;24:<-0V�]<P3NW+ �ªOw2>=824/(\�*,9G-FE Y*uEG+G249;:�*,NFEHP</<=
=8N024-WCD:¬��P<N0N�+;24-0/'V�P<�<k �RV�h>P'24-0/<24V�º"24+H*uV�EH1<9;24:<-0V�]3P<NW+	� � _` h>P X 78]3]�2>NW/lT�V YP<+;+G2>/
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24/[EG=824=82>/<=82>+G2>EGh>E4k{�^24=82>/ � � � UiOS24-0+;Et1<2>9t~U]<-W/j1<2>+�*uP<+GNW*,P3��24/31<24/^��P X N02478/<+p-0/	13-W24+;24N0A�2
|Q-WCD:[EHP</3=LOQ-W261<2>9z1324+�-0/[EH249;V�2>1<-�Y*u9G24/ � �f� �WH[� �ckZ��YP<9p1<-02�� ofs"78V(]�78/324/[EH2>/�1<2>9�~U]3-W/<+t:�*uE
V�*,/r*,NW+;7nh4P<V�³w2>-W+;]<-W2>N *
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��V ~UCD:[OS249;]<P</ X EH+q£M+;EH2>V 1<2>9(|R2>+G78/�*u/<h�OQ-W9G1�AJ24-�1<2>9(\�:37,EH78]39G7M1<P X EH-078/²5878/ �[oqKL2>+G78/<2>/
YP<AJ249�1�*,+ � �q���WH[� �6*,NW+;7�1<2>9�~U]3-W/ 1324+IAJ2>EG24-0NW-W=uEH24/��RP X NW247,/<+IhcOg*,/3=8+GN¥Y*,P Z�=²P3V�=82 X N¨*,]<]UE}k
)!24+;:�*,N0A¶:�*uE@13249�24N024V(24/[ED*u9G2 � �q� �WH8� ��o�\�9;7U13P X EH-W7,/<+G78]J249G*uEH7,9�-0/ ºpN°k ��J3k��WU"� X 24-W/324/�+ X * o
N¨*u9G24/�?B/[EH2>-WN k�)!-W2>+�-0+;E�-0/ Y��AJ249;24-0/<+;EG-WV(V�P</<=LV�-FE�2>-W/<2>96KLP<NFEH-W]J78NW*,/<N0£M+;2(13249�2>NW24V(24/[EH*,9G2>/
�[of\.:<7,EG78]<9G7M1<P X EG-W78/ D A�2>/+M3� N * )!249Q24-0/<h4-0=82zKLP<N0EG-W]J78N TU1<249R24-0/<24/¬)!9G2>:<-WV(]<P<N0+�� � � U6h4P<N Y*,�,E
-W+qE�1<2>9 � e � ofKLP<NFEH-W]J78N°kU)"*u+ � �f� �WH[� � X *,/</r*,NW+;7 �ah>P<V(-W/<1<2>+;ER*,PU��+;24-0/<249QKL*,+G+;24/<+;CD:�*,NW2 �Q/�P<9
h4P(1<-024+G2>V�KLP<NFEH-0]�78NUA�2>-0EG9H*,=82>/lk[s"78/<+qEH9;P<-W2>9;E�V�*,/n1<24/�\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789�*,P<+�1<2>/@KrP<NFo
EH-0]�7,NW24/vTª+G7�Z</<1<2>E�VI*u/lTZ1�*,�¬13249 � e � ofKLP<N0EG-W]J78N�/�P<9zh4P²1<2>9z?�V�]3NW-0EGP<1<2 � ` -W/�ºpN°k � J3kF�
M"�AJ24-0EG9�Y*,=uERD AJ24/�M3�8T<��24P�MIFSN°k���7,NW=8N0-WCD:I-0+;E -��� �� �� T3-W/ Y��AJ249;24-W/3+;EH-0V�V�P</<=nV(-0ERº"N k � J3k��WU"�§k
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³w24-"13249r\.:<7,EH7,]<9G7M1<P X EH-078/�*,V sp2>9G/�OQ-W9;1 /3-WCD:[EiV�2>:<9�-WV ~UCD:[OS249G]3P</ X EH+q£U+qEH2>V 1<249
-W/[EG249GV(2413-�Y*,9;24/�|Q24+;78/�*,/3h,T,+;78/<1<2>9G/�-0Vµ~UCD:[Ow2>9G]<P</ X EG+;£M+;EG24V�1<2>+�s"249;/<+�=824*,9GAJ24-FEH2>E4k ��7,NW=8N0-WCD:
X Y78/</<2>/z13-W2�³g*,:3/<1<9G2>:<-WV(]<P<N0+G2.1<2>+{\�:37,EH78/3+{P3/<1z1324+ ��ofKL24+;78/<+ZAJ24NW-024A<-0=82��^249qEH2�*,/</<2>:<V(24/lk
)!249ªy�2 X EG789GCD:<*,9H* X EG249�1324+�\�9;7U13P X EH-W7,/<+G78]J249G*uEH7,9G+Z-W+qE�*uA�2>9{P3/�*,A<:ZY*u/<=8-W=�5,78V�³w24h>P<=8+;+;£M+;EG24VrT
P</<1r1�*,V(-0E�*,P<CD:r-W/i24-0/<249Q|Q24CD:</�P</3=�*,V¢s"2>9G/r=824=82>A�2>/lk

��-W2!-0/�sp*,]lk�X<k �z:<249;=824N024-FEH2>E4TU-0+;E�13-W2 X 78:ZY*,9;24/[EH2p\.9;7U1<P X EG-W78/3+H*,V(]<NW-FEHP<132�-0/@24-0/<249g/3-WCD:[E;o
9G2>N¨*uEG-05M-W+qEH-0+GCD:<2>/L|Q24CD:3/MP3/<=I1<P39GCD:L��7,NW=82>/<1<24/i?�P<+G1<9;P<C X =824=,24AJ24/ *

� ��� � � � � � �G¤ � � ��� � ��� � �	� � �¤�� �� � � � �¤�� �� � � �/ ���	� �	� � �¤!� �� � �	 � �¤�� �� ��� � � J3k��WH"�
��-0249;A�2>-8+;EG24:<2>/ �rP</<1 �/�� YP39ª1<24/t+ X *,NW*,9G2>/"A<h>Opk�1<2>/ty�2 X EH789G*,/[EH24-0N81<2>+ª/<-WCD:[E;o¥9G2>N¨*uEG-05M-W+qEH-W+;CD:<24/
\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789G+>k � P</<1 �	 +qEH24N0NW2>/	1324/�+ X *,N¨*,9;24/jA<hcOpkª1<24/	y�2 X EH789G*,/[EH2>-WN.1<2>9t/3-WCD:[E;o
NW7 X *uNW24/vT3/<-0CD:�Eqo�9;24N¨* EH-05M-0+;EH-0+GCD:<2>/r)!-WCD:[EH2>VI*uEG9G- B@1<2>+Rsp2>9G/<+Q1�*u9 *
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,p-W+;ES1<2>9S��-W/ X 24NJh>OQ-0+GCD:<2>/ �¤ _ ��¤ _ -¤ _ P</<1 �¤ ` � ¤ ` -¤ ` T�� � P</<1�� �� +G-0/<1@­ª2>=824/<139G24]J78NF£U/378V�21<2>9g¯!9G13/MP3/<= �RA<hcOpkU1<-02Q?BA<N024-0EGP</<=t1�*}5878/IP</<1 � � �����!���ckUxvP<9S��2>9GNW2>-0EGP</<=p5878/@ºpN°k � J3k��WH"�
OQP<9;1<2B1<-02!~M]<P<9�A�2>9G24-FEH+S*,P<+;=82>�DYP<:39;E �a+4k´sp*,]lk�X<k � �cT[+;7�1�*,�z1<249���/[EH2>=89H*,/31@24-0/�~ X *,NW*,9.-W+qEwP</31
X 2>-W/<2zK¬* EH9G- BU+;EH9;P X EHP<9RV(24:<9�:�* E}k

��-W2p-W/isp*,]vk+X<k·��1<-0+ X P3EG-W249qE}T<5,249G+;CD:[OQ-W/<1<2cE �	 � �¤�� �¤ �cT�+G7(1�*,�61<2>9�y�2 X EH789qEH2>-WN �/�1<24+�\.9G7uo
1<P X EG-W78/<+;78]J249H* EH789;+�-0/�2>-W/<2>9�NW7 X *,N024/(|R2>CD:</�P</<= X 24-0/<24/I³w24-FEH9H*u=th>P<9 X 78:ZY*u9G24/[EG24/@?�V�]<N0-0EGP<1<2
NW-02>��2>9;E}k ��/(24-W/3249�/<-0CD:[E;o�N07 X *,NW2>/n|Q24CD:</�P</<=z:<-W/3=824=82>/lTuEG9 Y*,=uE �/�AJ24-°T81�* �	 � �¤�� �� �
	� U"� YP39 �¤�	� �� k)"*�1�*,+ � �q���WH[� �v/�P<9Z-WV y�2 X EH789G*,/[EH2>-WN[1<2>+�/<-0CD:[E;o�9;24NW*uEH-F5U-0+;EG-W+GCD:324/p\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789G+
*,P3�±EH*,P<CD:[E}T�EG9 Y*,=,ER2>+�-0/r2>-W/<2>9�N07 X *,NW2>/lT3/3-WCD:[E;o¥9G24NW*uEH-F5M-W+;EG-W+;CD:<24/L|R2>CD:</�P</<=@=8*,9�/<-WCD:[E�A�2>- T�P</31
-W+qE"*,P3CD:
-WV ��*,NWN02t2>-W/<2>9!NW7 X *uNW24/vTJ9;24NW*uEH-F5U-0+;EG-W+GCD:324/'³S24:�*,/31<NWP</3=�P</[EH249;1<9uYP3C X E4kZ)!-W2>+B249 X N�Y*,9qE}T
Ow*,9GP<V�1�*,+ � �q���WH[� �"-W/²1324/²A<-0+G:<2>9G-0=824/�|Q24CD:3/MP3/<=824/�h>P<9 X 7,:ZY*,9G2>/[EH24/�\.:<7,EG78]<9;7U1<P X EG-W78/
*,V�s"249;/@]<9G* X EH-W+;CD:IAJ241<2>P3EHP3/<=8+GN078+w-0+;E4kU)!2>9S-0/�13-W24+;249S?B9GAJ24-FE�=82>OzY*,:3N0EH2BxvP<=[*u/<=�A<-02>EG2>ES/MP3/
1<-02IK�Y78=8NW-0CD: X 2>-0E4Tª1<24/^/<-WCD:[E;o¥NW7 X *,N024/	³w2>-0EH9G*,=i1<24+ � �f� �WH[� �!h>P�P</[EH2>9G+;P<CD:<24/vk�)!-W2(*,A3+G78N0P3EH2
º"9�Y78�82B1<-W2>+G24+Q³S24-0EG9H*,=,+�:ZY*,/<=,Eg1�*,AJ24-v5,78/i1<24/Lm.-W=82>/<+GCD:�* �±EH24/i/<-0CD:[E;o�N07 X *,NW2>9gm���2 X EH2t*,Alk3³w2co
587,9�m.9G=82>A</<-0+G+G2��§YP<9z1<*,+ � �q� �WH8� �p=,24h42>-W=,EtOS249G1324/lT�+;78NWN024/	1<24+;:�*,N0A²1<-W2>+G2Im.��2 X EG2@=824/<*,P<249
1<-0+ X P3EH-0249qE�Ow2>9G1<2>/lk

?B/jº"N k�� J3k��SX � X *,/</'V�*,/L*,A<N024+G2>/lT�1�*,��1<-W2�ºp9}Y78�82p1<2>+�y�2 X EG789H*,/[EG24-WN0+ �	 1<249�s"249G/31<-WCD:Uo
EH2>VI* EH9G- B�TªP</<1�1<*,V�-FEp1<-W2Iº"9�Y78�82n5,78/²/<-0CD:�Eqo�N07 X *,NW2>/^³S24-0EG9�Y*,=,24/lTl5,78/²1<2>9�~UCD:<*,NW2>/<+;EG9GP X EHP39
1<2>+!A�2cEH9G*,CD:[EH2>EG24/	s"249;/<+"*,A<:ªY*,/<=,E * ��YP39B24-0/<2z5,78NWN{AJ24+G2cEHhcEH26~UCD:<*,NW2�V(-0ER1<2>V�)!9;24:<-0V�]3P<NW+ �
EH9G*,=82>/^1<-02nA�2>-W1<2>/ ��/[EH2>9G+GCD:<*,NW2>/²V�-FE � � �
� _` V(-0E!P</[EH249;+GCD:<-0241<N0-WCD:<2>V y�789Gh>24-0CD:<24/^A�2>- k
y�249;/�*,CD:<N Y*,+G+;-W=,EBVI*u/¬1<-02�~U]3-W/Uof¯"9;A<-0Eqo�?�P3��+G]�*uN0EHP3/<=�hcOQ-W+;CD:<24/
1<-024+;24/
AJ24-W1324/ �R/�EG249;+GCD:�*,N024/lT
+G7j+;-W/<1�1<-02�|R*,1<-¨*uN¨*,/[EH2>-WN02  ( 13249��^24NWN024/3��P3/ X EH-W7,/<24/²� YP<9�A�2>-W1<2r¯!9GA3-0ED*uNW2(=8NW2>-WCD:lk���7,NW=8N0-WCD::<2>A�2>/�+;-WCD:(1<-W2Q³w2>-0EG9�Y*,=82�13-W24+;249.AJ24-01<24/ ��/[EH2>9G+;CD:�*,NW2>/Ih>P �	 =824=,24/<+;24-0EG-W="OS24=<k�)"*,+.AJ241324P3EG2>E}T
1�*,��AJ24-{y�249;/�*,CD:<N¥Y*,+G+;-W=8P</3=�1<249p~M]<-W/Uof¯!9GA<-FE;o�?�P3��+G]<*,N0EGP</<=I/3-WCD:[E;o¥NW7 X *,N02�m���2 X EH2nAJ24-.s"2>9G/<2>/
V(-0Eg5,78NWN0+;E Y*u/<1<-W=6*uA<=824+;CD:<NW7,+G+G2>/<24/'~UCD:�*,N024/iOQ-W2ph,k´³Bk dfe bg*�582>9G+;CD:�OQ-0/<1<2>/lk

��V��J*uNWN8587,/ _a` b�+G-0/<1�13-W2R� � _` oq~UCD:�*uNW2�+G7�OQ-W2�1<-W2R� � �` o ��/[EH2>9G+;CD:�*,NW2SA�2>+G2cEHh>E4k8)!-02R� � oq~UCD:<*,NW2-W+qE�*uNW+G7L/�P<9zEG24-WNFOw2>-W+;2I*,PU��=82>�DYP<N0N0E4kv��2>=824/�� �� � UrEH9�Y*u=,Et1�*,+I� � _` of¯!9GA<-FED*,N./<-0CD:[E�h4P �	 A�2>- k
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)!-W2p� � �` o ��/[EG249G+;CD:�*,N02B1�*,=,24=82>/IEH9}Y*,=,ESA�2>- T�P</<1�1<-W2>+G249w³w24-FEH9G*,=zA3NW24-0A3ESA�2>+;EH2>:<24/vT31�*t1<-W2t� � _` o
��/[EG249G+;CD:�*,N02(/3-WCD:[E"AJ24+G2cEHhcEz-0+;E4kl³w2>-�s"249;/<24/jV(-0E!7u�v2>/<24/^~UCD:�*uNW24/
OQ-02 _a` b -W+;E"*,NW+;7 �	 	� U3T
+G7(1�*,�6/<-0CD:[E;o�N07 X *,NW2!m.��2 X EG2�*,PU�±EH9G2cEH2>/lk

)!-W2>+G2(³w2>EG9H*,CD:[EGP</<=¬5,249G/<*,CD:<N Y*u+G+G-0=,Ez1<-W2�~U]<-0/Uoq¯!9;A<-0Eqo�?BPU��+G]�*,NFEHP</3=�+G7�OQ-W269G2>N¨*uEG-05M-W+qEH-0+GCD:<2
m��v2 X EH2,kv?BP3��=89;P</<1
1<2>9p~U]<-0/Uoq¯!9;A<-0Eqo�?BPU��+G]�*,NFEHP</3=�+;-W/<1
1<-02�|R*,1<-W*,N¨*,/[EG24-WN02"1<249���2>NWNW2>/3��P</ X o
EH-078/<2>/zhcOw2>-W249 ��/[EG249G+;CD:�*,N024/�/3-WCD:[E�=,24/�*,Pt=8N024-WCD:vT}+G7�1�*,��*,P<CD:tA�2>-Us"2>9G/<2>/�V(-0EZ*,A3=824+;CD:<NW78+;+G2§o
/<2>/6~UCD:�*,N024/�/3-WCD:[E;o¥NW7 X *,N02�³w24-FEH9�Y*u=82w*uP3�±EH9;2>EH2>/ X Y78/</<2>/lk ��V�y�2>9G=8N024-0CD:�h4P�sp2>9G/<2>/�V(-0E{7,��24/<2>/
~UCD:�*uNW24/iOQ-W2 _a` b�+G-W/31L1<-02p24/[EH+;]<9G2>CD:<24/<1324/	³w24-FEH9}Y*,=82p*,AJ249Q1<2>P3EHN0-WCD: X N024-0/<249>k�K¬*,/r249qOg*,9qEH2cE
*,N0+G7�2>-W/<2>/r/3-WCD:[E;o¥NW7 X *,N024/@³S24-0EG9H*,=�1<24+ � �f� �WH[� ��h4P39 X 78:ZY*u9G24/[EG24/L\�:37,EH78]39G7M1<P X EH-078/lT313249w�DYP<9
_a` b 1<24PUEHNW-0CD:@=89}Y78�8249S-W+qE�*,N0+S�§YP<9 dfe bg*UT3h4P3V�-0/<1<24+qEg9;24N¨* EH-05(h>P�NW7 X *,N024/@³S24-0EG9�Y*,=,24/IOQ-02!1<24V �RT
1<-02"P</�*,A<:ªY*,/<=8-0=65,78/r1<249�~UCD:�*uNW24/3+;EH9;P X EHP<9R1<2>+Bs"249;/<+Q+G-0/<1lk
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y�2 X EG789;��789;V(�a* X EG789g�§YP<9 _a` bBk

��2>A�2>/
1<-W2>+G249B?BA<: Y*u/<=8-W= X 24-FE�5,78/
1<2>9p~UCD:�*,N024/<+qEH9;P X EHP<9!1324+"s"249;/<+4T�h42>-W=82>/'/<-WCD:[Eqo�NW7 X *uNW2
m��v2 X EH2�*uP<CD:'24-0/<2z*,/<1<2>9G2z��-0/ X 2>N¨*,A3:ZY*,/<=8-0= X 2>-0E�*,N0+R9;24-0/¬NW7 X *uNW2p³w2>-0EH9}Y*,=82uk �RV«1<-W2>+�h>P'h42>-Fo
=82>/�Ow2>9G1<2>/�/<-WCD:[E;o¥NW7 X *,N02(sp7,9G9G2 X EHP<9;24/�h4P39�NW7 X *,N024/^��Y*,:3249GP3/<=j*,P<+�ºpN°k��%X<k J"� �"A�2>9G24CD:3/<2>E4k
)!-W2>+�=824+;CD:<-W2>:�E4TU-0/<1<2>V�VI*,/6587,V�\.9;7U1<P X EG-W78/3+G78]J249G*uEH789 -� �	� � �� � �� � �� ��-0V���V�]3P<NW+;9H*,P<V�*,P<+qo
=82>:�E4TSP3/<1 2>-W/<2r��*}£MNW7,9G24/[E�OQ-0C X N0P</<=²AJ24hUYP<=8N0-WCD: 1324+I��V(]<P<N0+G2>+ �� 1<24+�24-W/3N¨*,P3��2>/<1<2>/ ��P X N02co78/<+�P3V 24-0/<24/¶�^249qE �� � 1<P<9;CD:3�§YP<:<9qE}kQ��YP39@1<-W2'\�9;7U13P X EH-W7,/<+H*,V(]<N0-0EHP31<2�Z�/31<2>EiV�*,/¶1�*,/3/
��5M=8N°k�º"N k��%X<k �WJ"��� *
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)!249�2>9G+;EG2��{249;V�*,P3��1<249�9G2>CD:[EH24/�~U24-FEH2Q1<-W2>+G2>9wº"NW2>-WCD:�P</<=p2>/�EG+G]<9;-WCD:[Eg13249�NW7 X *,N024/(��Y*u:<249;P</<=<k
~U2cEHh>E@VI*,/ �� � � � _` � �� � �� �cT�+G7�-W+qE@1<-02jº"9�Y78�82 - �� 
 -0V hcOw2>-0EG24/¶�{249GV 1<P<9;CD:���7,NW=82>/<1<24/
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?BP3+G1<9;P<C X =824=82>A�2>/ *
- �� 
 � -
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� � � � �� � � � � �
�
� 2 � � �� ¸ �� � �� � � J3k��WJ"�

- �� 
 -0+;EQ*,N0+G7n1<-02p)!-0��249;24/<h!hcOw2>-W2>9R1U£[*,1<-0+GCD:<2>9R\�9;7U13P X EH2,T�13-W2!?�A<NW2>-0EHP3/<=824/@5,78/L��P X NW2>78/<+;]<-Fo/<789;24/�24/[EH:�*uN0EH2>/lkM)!-W2>+G2R?BA<N024-0EGP</<=82>/'Y*u/<1<249;/@/�P</I13-W2�)!9G24:3-WV(]<P<NW+;+;EG9GP X EHP39�1324+wK¬*uEH9;-[BU24N02co
V(24/[EH+�-WV�y�249;=8NW2>-WCD:nh4P(1<2>V�9G24-0/nNW7 X *,N024/n�{249;VLkM~U2cEHhcESV�*,/nhuk ³Bk[1324/(/<-WCD:[E;o¥9G2>N¨*uEG-05M-W+qEH-W+;CD:<24/
\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789�-� � � � � �� �/�-W/�º"N k � J3k��8� ��2>-W/lT[+;7t�DYP<:39;E�1<-W2�/3-WCD:[E;o¥NW7 X *,N02�s"789G9;2 X EHP<9
249;+;EG249�¯!9G1</�P</3=z-0/�1<-W2>+G2>9�ºpN024-WCD:�P</3="h4P<Vµ?BP3�±EG9G2>EG24/(24-0/<24+.V(7U13- Z�h>-W249qEH2>/n��789GV6�a* X EH789;+4T 1<249
�§YP<9 _a` b�1<P<9GCD:r��78NW=,24/<1<2>/i?BP<+;1<9GP<C X =82>=824AJ24/r-W+qE *

� _ �a¡ ��� X � � � � ��� _ �°¡ � �  `���� � � � � � J3k��IK �
��-0249;A�2>-g+;EG24:[E  � �� �§YP<961<24/ |R*,1<-¨*uN¨*,/[EH2>-WN�1<2>9(/3-WCD:[E;o¥9G24NW*uEH-F5M-W+;EG-W+;CD:<24/¶� � �` �^24N0NW24/U��P</ X EH-078/lk��V�ºp2>=824/<+G*uEHhnh>P<V�y�2 X EH789q��789GV6�a* X EH789�-W/jº"N k � JUk K ��EH9;-0EGE �;2>EGh>E"2>-W/<2n³S24+G+;24NF��P</ X EH-078/ � _ 2>9qo+;EG249�¯!9G1</�P</3=^*uP3�fk.)!-W2>+�-W+qE624-0/<2is"78/<+G2>��P<24/<hr1<2>+�)!-0]�7,NWCD:�*,9G* X EH2>9G+�132496?BA<N024-FEHP</<=,24/�-W/
º"N k � J3k��WJ"�§kv��/j?BA<Avk-J3k �I-W+;E � _ -WV�y�249;=8NW2>-WCD:
h4P3V�y�2 X EH7,9;��789;V(�a* X EG789��DYP<9 _a` b�1�*u9G=82>+;EH2>NWNFE}k
� _ h>24-0=,E!2>-W/<2�1324P3EGNW-WCD:'*,/<1<2>9G2�?�A<:ZY*,/<=,-W= X 24-0E�5878V ��V(]<P<NW+uYP<AJ249;EG9H*,=@¡(kv)"*,9H*,P3+���78N0=,E}T�1�*,�
/<-0CD:�Eqo�N07 X *,NW2Rm��v2 X EH2!h>P�24-W/3249g*u/<1<249;24/@��-0/ X 2>N¨*,A<:ªY*,/<=8-0= X 2>-0E�1<24+w1<-0��249;24/[EH-024NWN024/(��-W9 X P</3=8+qo
��P<249;+GCD:</3-0EGEG+R�DYP39R13-W2 X 7,:ZY*,9G2>/[EH2z\�9;7U13P X EH-W7,/<+��§YP<:<9G2>/lT�*,N0+�NW7 X *,N02"³w24-FEH9}Y*,=82!OQ-W2"1<*,+ �Rk

xvP<+H*uV�V(24/3�a*u+G+G2>/<1�2>9;Ow*,9;EG2>E.V�*,/z*,NW+;7<T 1�*,�B13249�³S24-0EG9H*,=R1<2>+ � �f� �WH[� �§T 1<249�-W/p�§YP<:<9G2>/<1<2>9
/<-0CD:�Eqo�9;24N¨* EH-05M-0+;EH-0+GCD:<2>9"¯!9G13/MP3/<=i9G24-0/
/<-WCD:[Eqo�NW7 X *uN�-0+;E}T�h4P<V�24-0/<24/'5,78/j1<249t~UCD:<*,NW2>/<+;EG9GP X EHP39
1<2>+�s"249G/3+�*,A<:ZY*u/<=,E}kM?B/�2>-W/<2>V©sp2>9G/@V(-0ES24-0/<249S7,��24/<2>/r~UCD:�*,N02�OQ-W2 _a` b OQ-W9G1�1<249 � �q���WH[� �
³w2>-0EH9G*,=!OQ-WCD:[EG-W=82>9�+G2>-W/(*,NW+�*,/ dfe bg*3T81�*u+./MP39�*,A<=82>+GCD:<N078+G+;24/<2B~UCD:�*,N024/6:�*uE4k,�^24-0EG249;:<-W/n-0+;E.h>P
249qOg*u9;EH2>/lTJ1�*,�(1<249�³w24-FEH9G*,=�1324+ � �q���WH[� �g24-0/<2t1<24P3EGNW-0CD:¬*,/31<249;2z��-W/ X 24NW*,A<:ZY*u/<=8-W= X 24-FEQh42>-W=,E
*,N0+�1<249 �.of³S24-0EG9H*,=3k

��/²?BA3Alk&J3k Jr-W+qEz1<*,+�m.9;=824A</3-W+t24-W/3249t/<-WCD:[E;o¥9G2>N¨*uEG-05M-W+qEH-W+;CD:<24/	P</<1^24-0/<249t9G2>N¨*uEG-05M-W+qEH-W+;CD:<24/
|Q24CD:</�P</<=R� YP<9ª1<2>/�³w2>-0EG9H*,=�1<2>+ � �q���WH[� ��h>P<9 X 78: Y*,9G2>/�EG24/�\�:37,EH78]39G7M1<P X EH-078/"5878/ �[oqKL2>+G78/<2>/
*,/ _a` b�AJ24-M24-0/<249�\.:<7,EH7,/<24/<2>9G=8-02S5,78/ J[�WUBKL2>y¶-0V�­Z*,A�7,9�-0V y�249G=,NW24-0CD:�h4P3V �.o�³w24-FEH9G*,=�1<*,9qo
=82>+;EH2>NWNFE}kJ��/
1<249!/3-WCD:[E;o¥9G24NW*uEH-F5M-W+;EG-W+;CD:<24/
|Q24CD:3/MP3/<=rOQP39G1<2>/lTª*,/�*uNW78=�h4Pj1<249!��249;NW2>-0EHP3/<=I587,/
º"N k � J3k��WU"�§T31<-02 X NW2>-W/<2>/�s"78V(]�78/324/[EH2>/�1<249��RP X NW2>78/[Ow2>NWNW2>/3��P</ X EG-W78/<2>/i+G7�OQ-W2!1324+ � �q� �WH8� ��o
\.9G78]<*,=[*uEG789G+(=8NW2>-WCD: ��P<N0NQ=824+;2>EHhcE}kS)!249(/<-WCD:[Eqo�9G2>N¨*uEG-05M-W+qEH-0+GCD:<2r³w2>-0EH9G*,=�V�*,CD:[E�2>E�Ow*,+@V(24:<9
*,N0+z1<-02@��Y*,N0�±EG2�1<2>+6º"24+H*uV�EHAJ24-FEH9H*u=8+z1324+ � �q� �WH8� �z*,P3+4T{1<249�5,78/�1<2>9nº"9�Y78�82�:<249zV�-FE�1324V
�.of³S24-0EG9H*,=i582>9G=8N024-0CD:MA<*,9�-0+;E}k�)!-W26��-W/ X 24NW*,A<:ZY*u/<=8-W= X 24-FEtA�2>-W1<2>9�³w2>-0EH9}Y*,=82(-W+qEn*,AJ249z+G24:39�P</Uo
EH2>9G+;CD:<-W2>1<NW-0CD:lk�?�P<+�?BA3Alk J3kF�IN0-W2>+;E�V�*,/�*,AlT�1<*,�'AJ24-�24-W/3249�\.:<7uEH78/<2>/<249;=8-W2�5878/ J[�SU
KL2>y
24-0/'~�EH9G2>P[OQ-W/ X 24N{h>OQ-W+;CD:<24/ U � P</<1 MWU � 2>E�Ow*I24-0/<24V¢��V(]<P<N0+uYP<AJ249qEH9G*,=�hcOQ-W+;CD:<24/²�,T·�nP</<1 H3T·�
��V�¸ _ 24/[EH+;]<9G-0CD:�E4kZ)!-W2�-0/
?BA<Avk-J3k Ji+;-WCD:[EHA<*,9G2���-0/ X 2>N¨*,A<:ªY*,/<=8-0= X 2>-0E"+qEH-WV(V�EB�MP<*,NW-FED*uEG-05iV(-0E
1<2>9RP3/�EG249;+GCD:<-0241<N0-WCD:<2>/'¡!o�?BA3:ZY*,/<=8-0= X 2>-0EQ1<2>9R��7,9GV6�a* X EH789;24/�-W/i?�A<Alk�J3k �'YP<A�2>9G2>-W/lk

��/�?�A<Alk J3k KQ-0+;EZ1<2>9�³w2>-0EG9H*,=Q1<2>+ � �q� �WH8� �v� YP<9ªdfecbg*R-0V y�249;=8NW2>-WCD:th4P<V �.o�³w24-FEH9H*u=�=824h>24-W=uE}k
� YP<9z1<-W2>+G2>/�s"249G/�-W+;Ez1<2>9�³w2>-0EH9G*,=¬1324+ � �q� �WH8� �ph>P�582>9G/�*uCD:<N Y*,+;+G-0=824/lk���V¹h4P�h>24-0=824/lT{1�*,�
1<-024+S*,P<+w2>-W/<2>V���2>=8:<24AJ24/I1<249w³w24-FEH9 Y*u=82�5878/ �;2cOw2>-WN0+wh>OS24- ��/[EG249G+;CD:�*,N024/�9G2>+GP<NFEH-0249;E4T�+G-W/31I-W/
?BA3Alk�J3k Kp*,P<�,249G1324V�1<-02Q³w24-FEH9�Y*u=82Q1<249R� � � ` P3/<1I1<2>9�� � 
` o ��/[EG249G+;CD:�*,N02�=82>h42>-W=,E4k�)!-W24+;2QA�2>-W1<2>/m.-W/<h>24N0A�2>-0EH9}Y*,=82!+;-W/<1r2>E�Ow*624-W/32�º"9�Y7,�824/<7,9G1</�P</<=6=89}Y78�82>9Q*,NW+�1<-02t~UP<V(V�2p*uNWNW2>9g�{249GV(2,k

xvP<+H*uV�V(24/3�a*u+G+G2>/<1iN�Y*,�uEg+G-0CD:i+H*,=82>/lT31<*,�n1<249Q³S24-0EG9H*,=�1<24+ � �f� �WH[� ��1<-02!78AJ24/�58789;:<249;=82co
+H*u=,EH2�?BA<:ªY*,/<=8-0= X 2>-0EZ5878/z1<249�~UCD:�*,N024/<+qEH9;P X EHP<9�1<24+�sp2>9G/<+{h42>-W=,E * ?B/ _a` b^NW-02>��249qE{1�*,+ � �q���WH[� �
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' �&�(� ��� ��* � �f� �WH[� �¥of³w2>-0EG9H*,=²h>P<9 X 7,: Y*,9G2>/[EH24/ \.9G7M1<P X EH-078/ 5878/ �[oqKL2>+G78/<2>/ *,/ _a` b�AJ24-
24-0/<249(\.:<7,EG78/<2>/<249;=8-W2i5878/ J[�WU	KL2cy�-0V ­Z*,AJ7896-W/�24-0/<249n5,78NWN024/�P</<1�-W/�24-0/<249
/<-0CD:�Eqo�9;24N¨* EH-05M-0+;EH-0+GCD:<2>/¬|Q24CD:3/MP3/<=IOQ-W2p-0V¢��2 BME!AJ24+GCD:39G-W2>A�2>/'-WV�y�249G=,NW24-0CD:Lh>P<V
�.of³S24-0EG9H*,=3k
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' �&�(� ��� � * � �q� �WH8� ��o�³w24-FEH9H*u=¬h4P39 X 78:ZY*u9G24/[EG24/�\.9G7M1<P X EH-078/²5878/ �[oqKL2>+G78/324/�*,/ dfe � �	AJ24-
24-0/<249�\�:37,EH78/324/<2>9G=8-02I5878/ J8�WU
KL2cy�-WV�­Z*,A�7,9�V�P<NFEH-0]<NW-0h4-W2>9;E"V(-0E��
U'-0V¹y�2>9qo
=8N024-WCD:
h>P<V �.o¥��2>9GVrkv?BP3�8249;1<24V +;-W/<1	m.9G=,24A</<-0+G+;2(=,24h42>-W=,E4TvAJ24-�1324/<2>/�/�P<9"1�*,+
� � �` A3h>Opk�1�*,+p� � 
` ¯!9GA<-FED*,NlAJ249uYP<C X +G-0CD:�EG-W=,EQOQP<9;1<24/vk

*,P3��=,9GP</<1i1<2>9Q7,�v2>/<24/	� � of~UCD:�*,N02"24-0/<24/i=89;78�824/r³w2>-0EG9H*,=<TMOzY*,:<9;24/<1L24+R*,/ dfe bg*n+;ED*u9 X P</[EG249qo1<9uYP<C X E!-W+qE}kJ)!249R/<-0CD:�Eqo�N07 X *,NW2tbw:�*u9H* X EH2>9B1<2>+ � �q� �WH8� �Sof³w2>-0EH9G*,=8+��§YP<:<9qE!*uP<�8249;1<24V�h>P¬24-0/<249
��-W/ X 24NW*,A<:ZY*u/<=8-W= X 24-FE"1<-02�+G-0CD:j5,78/	1<24V N07 X *,NW2>/ �.o��{249;V�1<2>P3EHN0-WCD:
P</[EG249G+;CD:<24-01<2>E4k�)!-024+!-0+;E
*,/<:<*,/<1@1<2>9g78AJ24/@13-W+ X P3EG-W2>9;EH2>/�m.-W=82>/<+GCD:<*u�±EH2>/@5878/�/<-0CD:[E;o�N07 X *,NW2>/Is"789;9G2 X EGP<9G2>/�=8P3ESh4P@5,249qo
+;EG24:<2>/lk

)!-W2(-W/^1<-W2>+G249z?B9;A�2>-0Ez1<P<9GCD:3=82>�DYP<:39;EH2>/�/<-WCD:[Eqo�NW7 X *uNW24/^|Q24CD:</�P</<=,24/�h42>-W=82>/lTZ1�*,�'1<-02�N07uo
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X *,NW2I��Y*,:3249GP3/<='/�P<9��DYP<9 dfe bg*
*,P3��=89;P</<1²13249n*,A3=824+;CD:<NW78+;+G2>/<24/ ~UCD:�*uNW24/�13-W24+;24+ns"2>9G/<+�2>-W/<2
582>9;EG9G2>EGA�*,9;2j��Y*,:<2>9GP</3=�1�*,9G+qEH2>NWN0E4kS��V ��*,NWNQ587,/ _a` bBTw1�*,+I+G7�Ow7,:<N!-W/ D ]<-02�MLK�N Tw*,NW+I*,P<CD:¶-W/
D Z B MLK N�P</[EH249;+GP<CD:[E�OQ-09G1lTMh42>-W=,ES+G-0CD:lTU1<*,��/<-0CD:[E;o�N07 X *,NW2Rm���2 X EH2!h>P@AJ2>EH9}Y*,CD:[EHN0-WCD:<2>/�s"789G9;2 X EHPUo
9G2>/r�DYP3:<9G2>/lk

� /�� /�� 
 69;������������ � ��
 ;&8 @ =#� =��
?BN0+Z~U]<-0/Uo �` o¥��2>-WN0CD:<24/!OQ-09G1p1�*,+ � �q� � �SU"�JOQ-W2�1�*,+&P 1<P39GCD:p24-0/<24/t|R*,9G-FED* of~UCD:[OQ-W/<=82>9qo�\�9;78]�*,=8*uEH789
AJ24+GCD:39G-W2>A�2>/ *
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H � � � � ��� � � � � � � � � � � � � J3k��WM"�
)!-W2p³S24:�*,/31<NWP</3=I1<-024+G2>+!\.9G7,]�*,=[*uEG789G+Q=82>+GCD:<-024:[E"*u/�*,NW7,=nh4P'1<2>9�1324+QP�o�\.9G78]�*u=[*uEH7,9G+Q-W/r1<249
X 7,:ZY*,9G2>/[EH24/¬\.9G7M1<P X EH-078/�5878/¬\�-078/<2>/ ��+4k´sp*,]lk+X<k X<k�� �ck

ºp2>/�*,PiOQ-W2"AJ24-0V � �f� �WH[� �w+qEH2>NWN0Eg+G-WCD:L*,P<CD:LA�2>-l1<2>V � �q��� �WU"�w1<-02p��9H*,=82"/<*,CD:L13249R³w2co
1<2>P3EHP</3=@5878/
/<-0CD:[E;o�N07 X *,NW2>/'m���2 X EH2>/lk ��V�:<-0249uYP<A�2>9B-0V�5,789H*uP<+!24-0/<2�?�P<+G+G*,=82�h>P
VI*,CD:324/lT
V�P<�n13249�*,P3+�1<24V � �q��� �WU"�S9;24+;P<N0EG-W249;24/<132"\.9G7M1<P X EH-078/<+G7,]�2>9H*uEG789gP</[EH2>9G+;P<CD:[E�OS249;1<24/lk�)!-024+
=82>+GCD:<-024:[E!*uV¢24-0/3�a*,CD:<+qEH24/LV�-FER��-0N0��2!2>-W/<2>9BKrP<N0EG-W]J78NWAJ2>EG9H*,CD:[EHP3/<=<k<?�P3��=89GP3/<1L+;24-0/<249 �!P�*,/Uo
EH2>/<h}*u:<NW2>/ X *,/</ 1<*,+ � �q� � �WU"��/�P<9Ih>P<V � ` ¸ P</<1 h>P<V � ` ¸ oqKrP<N0EG-W]J78Ng1<2>9�2>NW24V(24/[EH*,9G2>/
�[of\.:<7,EG78]<9G7M1<P X EG-W78/nAJ24-FEH9H*u=824/lk,?BP<+�1<2>V�KLP<NFEH-W]J78N0V�7M1<24N0N[-W/5D A�2>/+M3��N�=,24:[E�:<249q58789>T[1�*,�p1<249� ` ¸ oqKLP<NFEH-0]�78NS/�P<96-WV y�2 X EG789H*u/�EG24-0N �/ 1<2>+I\.9G7M1<P X EG-W78/<+;78]J249H* EH789;+�*uP3�±ED*,P3CD:�E���1<249 � ` ¸ oKLP<NFEH-0]�78N�2>9G+;CD:<24-0/�Egh>Ow*,9w-0V�+ X *,N¨*u9G24/�?B/[EH2>-WN���1<24+w\.9G7M1<P X EH-078/<+G7,]�2>9H*uEG789G+>TMEG9 Y*,=,Ew*,AJ249�58789
*,N0NW24V�h>P<V�y�2 X EH789G*,/[EH24-0N<AJ24--D AJ24/+M3�ON k,)"*"*,NW+;7!1<-W2w³w24-FEH9 Y*,=82g1<2>+ � �f� � �WU"�Zh4P<V�y�2 X EH7,9H*,/[EH2>-WN
1<2>+z\.9;7U1<P X EG-W78/3+G78]J249G*uEH789;+B587,/�³w2>1<24PUEHP</<=r+G-0/<1lTl-0+;E"h>Pj249;Ow*,9qEH24/vTª1�*,�r*,P<CD:j-WV���*,NWN{1<2>+
� �f� � �WU �w/<-WCD:[E;o¥NW7 X *,N02"m��v2 X EH2p24-0/<2t|R78N0NW2!+;]<-W2>NW2>/lk

��V ��*,N0NQ1<24+ � �q� � �SU"�6EG9G-0E;EI2>-W/<2Lh4P<+}Y*uEHh>NW-0CD:<2
s"78V(]<NW- X * EH-W7,/�1<*,1<P<9;CD:�*,P3�fTw1<*,�²1<-024+G2
|Q24+G7,/�*,/<h�-WV¹º"24=82>/<+H* EHhIh>P<V P¹*,P3�wh>OS24-S5,249;+GCD:<-0241<2>/<2�?B9qEH24/�*,/�1<*,+�\.:<7uEH78/ X 78]<]J24NFE}k
)!-W2Q2>9G+;EG2B1<-024+;249�A�2>-W1<2>/@s"78]<]<N0P</<=82>/I-0+;E�1<-W2R=8N024-WCD:32QOQ-02�-0V���*,NWN<1324+�P�k�?BP3+�º"N k � HUk0��K �.-0+;E
249;+G-0CD:�EGNW-0CD:lT�1�*,�(-W/i1<2>9�hcOw2>-0EH2>/'s"78]<]3NWP</<=61<2>9Q��V�]<P3NW+Q1<24+���P X N02478/3+B*,PU�±EH9G-FEGE4k�º"24/�*,PrOQ-W2
-WV©��*,N0N�1<24+ � � � �§o��{249;V�+>TM�DYP<:39G24/�13-W2B��V(]<P<N0+G2�-W/I13-W24+;249�s"78]3]<NWP</3=�AJ24-J1<249g?�P<+;OS249qEHP</3=(-0V¯!9;EG+G9H*uP<V�h4P<+G*,V�V(24/¬V�-FE�1324/
��V(]<P<NW+;24/'-0V ~U]<-0/Uo �` o�\.9G7 �;2 X EG789!h>P':ZY78:<2>9G2>/
?BA<N024-0EGP</<=82>/lT1<-02�1<24/�78:</<2>:<-W/�=89;78�82>/ /�P<V(249;-W+GCD:324/�?BP3�±Ow*,/<1 /<7UCD:�1<2>P3EHN0-WCD:�582>9G=89}Y78�8249;/�OnYP39G1<2>/lk�m�+
-W+qE�-0/²1<-W2>+G2>V xvP<+G*,V�V(24/3:�*,/<='P3/<249;:<24A<N0-WCD:lT�78A�1<2>9n��V�]<P3NW+�1324+6��P X N02478/3+�7U13249�1<2>9�1<2>+
-W/[EG249GV(2413-�Y*,9;24/ � �f� � �WU"�g*uP3�±EH9;-0EGE4k

xvP<9 ��/[EH2>9G+;P<CD:�P</<=61<249�³w2>1<24PUEHP</<=�1<249�A�2>-W1<2>/Is"78]3]<NWP</3=824/(1<24+ � �f� � �WU"��*u/I1�*,+S\.:<7uo
EH7,/�-W/^1<249z24N024V(24/[ED*,9;24/�\�:37,EH78]39G7M1<P X EH-078/^5,78/ �[oqKL2>+G78/<2>/�1<-W2>/[E�1<-02�?�A<Alk	J3k F3k{��-W2>9z-0+;E
1�*,+"y�2>9G: Y*,NFEH/<-0+"*,/<=,24=82>A�2>/^hcOQ-W+GCD:324/�1324V¹º"24+G*,V�EHAJ24-FEH9G*,=�1<24+ � �q� � �SU"�Bh4P<V�-W+G7,+ X *,N¨*u9G24/
24N024V(24/[ED*u9G24/���-09 X P</<=8+;��P<249;+GCD:</<-FEGE4T�+;7�OQ-W2�1<2>+ � �q� � �WU"��o�³w24-FEH9G*,=8+4T�1<249n+;-WCD:�249;=8-WA3E�Ow2>/</
/�P<9�13-W2(249G+qEH2@13249tA�2>-W1<2>/�s"78]<]<N0P</<=82>/�AJ249uYP3C X +;-WCD:[EH-0=,E�OQ-09G1lkZ��+G7,+ X *,N¨*u9zAJ241<2>P3EH2cE�:<-0249;A�2>- T
1�*,�L1<-W26?�V�]<N0-0EGP<1<2
YP<AJ249z\.9G7,EG78/�P</31���2>P3EH9;78/�=82>V�-FEGEG24N0EBOQP<9G1<2uT�P3V�13-W2�~U-0EGP�*uEG-W78/jV(-0E
1<2>9g|Q2}* X EH-078/@*u/I24-0/<24V � � ��ofs"249;/I582>9G=8N024-WCD:324/@h>P X Y78/</<2>/lk3?�P<+w?�A<Alk J3k FpOQ-W9;1@1<24PUEHNW-0CD:lT
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' �&�(����� ��* ³S24-0EG9 Y*,=,2S1<2>+ � �q� � �SU"�Zh>P<V�-W+G7,+ X *,N¨*u9G24/p��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE.1<2>9�2>NW24V(24/[EH*,9G2>/
\.:<7,EG78]<9G7M1<P X EG-W78/n587,/ �[oqKL2>+G78/324/(*,NW+���P</ X EG-W78/n13249�\.:<7,EG78/<24/3249G=,-W2Q-WVµ­Z*,A�7,94k� _a` -0+;Ep1<2>9tºp2>+H*,VzEHAJ24-0EG9H*,=�1324+ � �f� � �WU"�Bh>P<V�EG7,ED*,N024/'��-09 X P</<=8+;��P<249;+GCD:</<-FEGE4T� _ -0+;E{1<249Z��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE�13249{+G-WCD:z249;=8-WA3E4T}Ow2>/</�/�P<9{1<-W2�2>9G+;EG2S13249{A�2>-W1<2>/s"78]<]<N0P</<=82>/L1324+ � �f� � �WU"�g*u/L1�*u+�\.:<7uEH78/rA�2>9uYP<C X +;-WCD:[EH-0=,EQOw2>9G1<2>/lk

1�*,�r+G-0CD:�1<-02(³w24-FEH9�Y*u=8261<249tA�2>-W1<2>/�s"78]3]<NWP</3=824/	EH24-0N0OS24-0+G2nOw2>=8:<2>A�2>/lT�13249�ºp2>+H*,V�EGA�2>-0EG9H*,=
-W+qER2>E�Ow*IP<V«24-0/<24/¬��* X EH789 �WU X N024-0/<249>T�*,NW+Q1<2>9�1<2>9�2>9G+qEH24/'sp7,]<]<NWP3/<=I*uNWNW2>-W/<2uk�� YP<9R24-0/<2p1<2co
ED*u-WNWN0-W2>9;EH2 ��/[EH2>9G+;P<CD:�P</<=
1<2>9z|Q78N0NW2n1<2>+ � �q� � �SU"�B-W+qE�*uNW+G7i2>-W/<2(=8NW2>-WCD:[OS249;EG-W=826³S24:�*,/31<NWP</3=
AJ24-W13249Qs"78]<]<N0P</<=8+G*,9;EG24/i5878/r=89;78�8249Q³S241<2>P3EHP</3=<k

��V -0/
1<-W2>+G2>9"?B9GAJ24-FEp1<24/3/<7UCD:	24-0/<2n?BP3+G+H*u=82jYP<A�2>9"1<24/^³w2>-0EH9G*,=�1<2>+ � �q� � �WU"��h>P^V�* o
CD:<2>/lTSOQP<9;1<24/¶/ªY*,:<249;P</<=8+qOw2>-W+;2j|R2>CD:</�P</<=82>/ 13P<9GCD:<=,2>�§YP<:<9qE}TS-W/ 1324/<2>/¶/MP39@1<-W2r249;+;EG2'1<249
AJ24-W1324/@V Y78=8N0-WCD:<2>/@s"78]<]<N0P</<=82>/@1<2>+ � �f� � �WU"��*,/@1�*u+�\.:<7,EH7,/@A�2>9 YP<C X +;-WCD:[EH-0=,EgOQP<9;1<24/lk���V
1<2>9(��*uEG+H*,CD:<2r|Q24CD:</�P</3=�h4P�EH9G*,=82>/lT�1�*,�j+;-WCD:�1<-W2i³w2>-0EG9 Y*,=82I1<2496AJ24-W1324/�s"78]<]<N0P</<=82>/�-0V
24N024V(24/[ED*u9G24/ ��*,NWNSEH24-0N0OS24-0+G2i*,P3��:324AJ24/lT.OQP<9;1<24/ 1�*,AJ24-Rs"78]<]<N0P</<=8+ X 78/<+qED*,/[EG24/ 5,249qOw2>/<1<2>E4T
1<-02zP<V«2>-W/<2>/
��* X EH789�� � � �WU X NW24-0/<249QOw*,9G2>/lTv*uNW+Q1<-W2t-W/r1<2>9B24N024V(24/[ED*u9G24/¬\.9G7M1<P X EH-078/L5,249qoOS24/<1<2cEH2>/ ����*,Avk H3kF� �§kl)!-W2>+G2>+!y�249;�a*u:<9G2>/ X *u/</j/MP39"*,NW+B?BA<+;CD:ZY*uEHh>P</<=i1<-024/<2>/lTl249;N¨*,P3A3E"*,AJ249
��P�*,N0-0ED* EH-05,2@?BP3+G+H*u=824/�YP<AJ24961<-W2i³S241<2>P3EHP</3=�1<2>+ � �q� � �WU"��-W/�13249 X 78:ªY*,9G2>/�EG24/ \�:37,EH78]39G7uo
1<P X EG-W78/(5878/ ��ofKL24+;78/<24/vkU?�NWNW2Q-0V���78NW=,24/<1<2>/I=82>h42>-W=,EG24/@|Q24+;P<N0EH*uEH2�OQP<9;1<24/�V(-0E��R-WNF��2�1<-W2>+G249
� Y*u:<249;P</<=(249GNW*,/<=,E4k

��/ D Z B MLKSNªP3/<1YD ]<-W2 MLK�NZ-0+;EQ1<2>9R³w24-FEH9H*u=(1324+ � �f� � �WU"�g/�*uCD:L1<2>V¢1<2>+�� 1<249QhcOw2>-0EH=,9�Y78�,EG2,k
��/ ?�A<Alk�JUk MjOw2>9G1<2>/ 13-W2Lm�9;=824A3/<-W+;+G2
1<-024+G2>9I?�9GAJ24-0E(�§YP<9�1�*,+ � �q� � �WU"�(V(-0E(1<2>/¶*,/<13249G2>/
³w2>-0EH9}Y*,=82>/�582>9G=8N0-WCD:<2>/lkM�BYP<9 _a` b NW-02>��249qE�1�*,+�� �q��� �WU"�.-W/�1<249�78AJ24/@AJ24+;CD:<9G-024AJ24/<2>/i��Y*,:<2>9GP</3=
1<2>/ =89 Y78�,EG24/�³w2>-0EH9G*,=<kS?B/�1<249@��-0/ X 2>N¨*,A3: Y*,/<=8-0= X 2>-0E�13-W24+;24+i³w2>-0EG9H*,=8+�2>9 X 24/</[ELVI*,/vTw1�*,�
*,P<CD:�� YP<9w1<-024+;2B|Q24+;78/�*,/<hB/<-WCD:[E;o¥NW7 X *,N02Qm��v2 X EG2BOQ-WCD:[EG-W=�+;-W/<1vTU-0/ Y�RA�2>9G24-0/<+;EG-WV(V�P</<=tV(-0E�1<249
*,V�?B/U�a*,/<=@1<-024+;24+!?�A<+GCD:</3-0EGEG+!=82>VI*,CD:[EG24/
��P�*,N0-0ED* EH-05,24/¬³w2>EG9H*,CD:[EHP3/<=<kl)!-02z��*uEG+H*,CD:<2uTl1�*,�
1�*,+ � �f� � �WU �Q2>-W/<2>/¬=89}Y78�8249;24/¬³w24-FEH9H*u=I*,N0+Q1�*,+ � �q���WH[� �gNW-02>��2>9;E}T�-0+;ER-W/L1<249R��+G7,+G]<-0/<+;EG9GP X EHP39
1<2>9zs"78]3]<NWP</3=�1<24+ � �f� � �WU"��*,/^1<*,+p\.:<7,EH7,/^AJ24=89uYP</<1<2cE}kZ)"*,+!y�2>9G:ZY*uN0EH/3-W+!587,/^-0+G78+ X *uN¨*,9;249
h4PL-W+;7 5,2 X EH7,9G-W2>NWN0249Qs"78]<]<N0P</<= �a+>kJºpN°k�� J3kF� � � �g-W+;EQ�DYP<9Q1<-02pA�2>-W1<2>/¬s"78]<]3NWP</<=,24/¬1324+ � �q��� �WU"�
*,/�1�*,+6\.:<7uEH78/�1<P<9;CD: U3T K'A<h>Opk��,T H'=82>=824AJ24/vT.-WV º"24=,24/<+G*uEHh�h>P<V �^249;E65,78/ U3T UWFjAJ24-0V
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Ca, Eγ = 650 MeV

 gesamt
 'N(1520)'
 ω

Θ  [°]

' �&�(����� ��* )!-0��249G2>/[EH-W2>NWN0249l��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE��DYP<9{1<-02 X 78:ZY*,9;24/[EH2 ��o�\�9;7U13P X EH-W7,/zAJ24-�24-0/<249
­Z*,AJ789G2>/<249;=8-W2�587,/ J[�SU^Kr2>y�kSº"24h>24-W=uE�+;-W/<1��;2cOw2>-WNW+61<-02i9G24N02>5u*,/[EH2>/ ³S24-0EG9�Y*,=,2,T
+G7�OQ-02t13249�ºp2>+H*,VzEH��P<249;+GCD:</3-0EGE4k

� �f� �WH[� �ck�)"*u+�A�2>1<24PUEH2>E4T�1�*,�
13-W2@V(-0E�1<249 X 78: Y*,9;24/[EH2>/ ~MP<V�V�*uEG-W78/ YP<A�2>96\.9G7,EG78/<24/�P</31
��2>P3EH9;78/<2>/²58249;A<P</<1324/<2i��+G7,+G]<-0/<V�-FEGEG24NWP3/<=¬1�*u+ � �f� � �WU"�p/�P<9zOS24/<-0=
A�2>24-0/3»�P<�,E4T{O Y*u:<9G2>/<1
1�*,+ � �q� �WH8� �wP<V¢2cE�Og*(24-W/32tºp9}Y78�824/3789G1</�P</3=�P</[EG249G139,YP<C X EBOQ-09G1lk

��/ 13249nP</[EH2>9G2>/ � Y*uN0�±EH2�5878/�?BA<Avk J3k M'+;-W/<1�1<-02�24/[EH+;]<9G2>CD:<24/31<24/�m.9G=,24A</<-0+G+;2i� YP39 dfe bg*
1�*,9;=824+qEH2>NWN0E4k�)"*
/<-0CD:�Eqo�N07 X *,NW2�m���2 X EH2L*,/�dfecbg*
P</[EH2>9G1<9uYP<C X E@+G-0/<1lT�EG9�Y*,=,E61<*,+ � �f� � �WU"��*u/
1<-024+G2>V s"249;/�1<24PUEHNW-0CD:²Ow2>/<-W=,249�AJ24-w*,NW+�*,/ _a` b ��+;24-W/�³S24-0EG9H*,=¬-W+;E�/MP3/ X N024-W/3249�*uNW+�13249 �.o
³w2>-0EH9G*,=<k

��V¹1<2>/�ºp2>+H*,V�EG��P<249;+GCD:</<-FEGE�h4P�AJ24+;EG-WV(V�2>/	OQP39G1<2>/�|R2>CD:</�P</<=82>/�13P<9GCD:<=,2>�§YP<:<9qE}T�1<-W2
1<2>/ �.ofºp9G*,]<:<2>/lT31<-02p³w789;/�EG249;V�2uT<1<24/r1<-09G2 X EG24/rP</<1i1<24/r?BP3+;ED*uP<+GCD:<=,9H*,]<:324/'1<2>+ � �q���WH[� �
+G7�OQ-02¬1<2>/ 1<-W9;2 X EH2>/ � �f� � �WU ��oqº"9H*u]<:<24/ -W/ 1<249�78A�2>/ AJ24+GCD:39G-W2>A�2>/<24/���Y*,:<2>9GP</<=�A�2>-W/<:�*uNFo
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EH2>/lkJ)"*,+Rm.9G=82>A</<-W+R-W+qER24AJ24/3�a*,N0NW+�-0/L?�A<Alk�J3k M(1�*u9G=82>+;EH2>NWNFE}k�)!P<9;CD:¬1<-02p=89G78�,24/r/<-WCD:[E;o¥NW7 X *,N024/
³w2>-0EH9}Y*,=82r-WV ��*,N0Ng5878/ _a` b¦:�*uE�:<-W2>9�1<2>9I9;24+GP3N0EH-0249;24/<1<2r��-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;E�24-0/<2i��-W/Uo
X 2>N¨*,A3:ZY*,/<=8-0= X 2>-0E4T31<-02!+G-0CD:L1<2>P3EHN0-WCD:@5,78/L13249�1<2>+ �.ofºp9G*,]<:<2>/@P</[EH2>9G+;CD:<24-01<2>E4kJ��V«ºp2>=824/<+G*uEHh
1�*,h>P�N0-W2>��2>9;Ep1�*u+ � *,/ dfe bg*r1<24/^1<78V(-W/�*u/�EG24/^³w24-FEH9G*,=��ª1<-026��-0/ X 2>N¨*,A3:ZY*,/<=8-0= X 2>-0Ep1<2>+nº"2co
+H*uV�EH��P<2>9G+GCD:3/<-0E;EH+R-W+;E��DYP39R13-W24+;24/Ls"249G/r1<2>+G:�*,N0AL13249Q1<24+ �.ofºp9G*,]<:<2>/r/37UCD:r+G2>:<9zY*,:</<N0-WCD:lk

?B/L?BA<Alk�J3k M6-W+;ERh>P¬249 X 2>/</<24/vTv1�*,�(1<-02t��/[EG249;��2>9G2>/<h�hcOQ-W+GCD:324/'1<2>V�NW7 X *,N024/ �.oqº"9H*u]<:<24/
P</<1I1<24/@/3-WCD:[E;o¥NW7 X *,N024/�³w24-FEH9�Y*u=824/ �;2B/�*uCD:I��-W/ X 24N X 78/3+;EH9;P X EH-F5I7M1<249�1<2>+;EH9;P X EH-F5I+;24-W/ X *,/</lk
)!-W2 ��9G+G*,CD:<2Q:<-0249;�DYP39�-W+qE}T,1<*,�p1<249�y�2 X EG789;��7,9GV6�a* X EH789 ��?BA<AvkLJ3kF� �cTuP</<161�*,V(-0E�1<249 �.of³S24-0EG9H*,=3T
AJ24-JA�2>+;EH-0V�VzEH24/���-W/ X 24NW/I1�*,+Sy�7,9Gh42>-WCD:<2>/@Ow2>CD:<+G2>N0E4k<?B/�1<-024+;24/I��-0/ X 2>NW/@:�* Eg1<2>9�*,P<+g1324V
�.of³S24-0EG9H*,=�9;24+GP3N0EH-0249;24/<1<2^1<-0��249;24/[EH-024N0NW2
��-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;E
24-0/�KL-0/<-WV�P3VLk�)!-02^/3-WCD:[E;o
NW7 X *uNW24/'³w24-FEH9 Y*u=82�OS24CD:<+;24NW/^A�2>-�1<-024+G2>/	��-0/ X 2>NW/
/<-0CD:[Ep1�*,+"y�789Gh>24-0CD:<24/lTv+G7i1�*,�i1�*,+"��/[EG249qo
��249;24/<hc582>9G:�*,NFEH2>/rAJ24-0V©)!P<9GCD:<=8*,/<=�1<P39GCD:i1�*,+gKL-W/<-0V�P<V�1<2>+ �.of³w2>-0EG9H*,=8+�+G2>-W/<2>/rbw:�*,9G* X EH249
Y*,/<13249;E4k
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' �&�(� ����) �-* |R24*,NFo�P</<1I��VI*,=,-W/ Y*,9qEH2>-WN�1<2>+g78]3EG-W+GCD:324/i\�7uEH24/[EG-¨*,N0+g*,P<+gºpN°k ��X<k��8� � �a� ��P</<1i*,P<+
ºpN°k���X3k �IK ���a�G� �§k

��/�1<-024+;24V ?BA3+GCD:</<-FEGEZOS249G1324/nm.9G=,24A</<-0+G+;2��DYP<9{)�����?Ro�|R2>CD:</�P</<=82>/nh4P<9 X 7,:ZY*,9G2>/3EH2>/n\.:<7uo
EH7,]<9G7M1<P X EH-078/'587,/ �[oqKL2>+G78/324/j=824h>24-0=,E}kZxvP3/ZY*,CD:<+qEz+;-W/<1j-0/
?BA<Alk�J3k0��U@1<-W26|Q2}*,N®o�P</31^��V�* o
=8-0/ZY*,9;EG24-0NW2(1<249nAJ24-01<24/�78]3EG-W+;CD:<24/ \�7,EG24/[EH-W*,NW+�*,P<+6sp*,]lk X3k H3k��¬1�*,9;=824+qEH2>NWN0E4k�)"*,+�-W/ D A�2>/+M3� N
X 7,/<+;EG9GP<-0249;EG2�\�7uEH24/[EG-¨*,N �°��9>k��i-0/ ?BA3Alk�J3kF�
U P3/<1 -WV ��78N0=824/31<24/��§TB1�*u+'*,P<CD: -0/ D ]<-W2 MLK�N
582>9;OS24/<132>EIOQ-09G1lT�OQP<9G1<2r*,P3+n24-W/3249n24N024V(24/[ED*u9G24/ � � ~MEH9;24P�*uV�]<N0-0EGP<1<2 X 78/<+;EG9GP<-0249qE}k�)!-W2>+G2
~MEG9G24P<*,V�]3NW-0EGP<1<2QOQ-W9;1@5878V � �f� �WH[� ��1<78V(-W/<-0249qEwP</31�h424-0=,Eg1324+G:<*,NWA�2>-W/@9;24+G7,/�*,/[EH2>+Qy�2>9G:�*uNFo
EH2>/lT�Og*,+S+G-0CD:I-W/�1<249���V(]<P<NW+G*,A<: Y*u/<=8-W= X 24-FE�5878/ �wOQ-01<249;+G]<-024=82>N0E � K¬*�B3-0V�P<V�-0/���V�*,=8-0/ Y*,9;EG24-0N
P</<1(�RP<NWN01<P<9GCD:3=[*,/<="-0V�|Q2}*,NFEH2>-WN��§ku��V�ºp2>=824/3+H*uEGh�1�*,h4Pn�DYP<:39;E�1<2>9.24/<2>9G=8-024P</�*uA<:ZY*,/<=,-W=82 � �io
��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE}T�*,P<+p1<2>V 1�*,+t\{7,EH2>/�EG-¨*,N.�;�B-0/	?�A<Alk J3kF�
U X 7,/<+;EG9GP<-0249;EpOQP<9;1<2,T�YP<AJ249
1�*,+Q78]UEH-W+;CD:<2t��:<24789;24V«h>P¬24-0/<24V¦��VI*,=,-W/ZY*,9qEH2>-WN TM1<2>9RN0-W/<24*,9�V(-0E�1<2>V«��V�]3P<NW+Q*,/3+;EH2>-W=,E4k�)!249
|Q2}*,NFEH24-0Nv1<2>+B\{7,EH2>/[EH-¨*uNW+��G��OQ-W9;1r*,P3�.�RP<NWNv=824+;2>EHhcE}k
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' �&�(� �-��)�)+* )!-0��249;24/[EH-024N0NW249{��-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;ES�DYP39.1<-W2 X 78:ZY*,9;24/[EH2 ��o�\.9G7M1<P X EH-078/6*,/ _a` b
�§YP<9�hcOw2>-�5,249G+;CD:<-W2>1<24/32�\.:<7uEH78/<2>/<249;=8-W2>/'-WV�­Z*,AJ789R-W/
\�����?µP</<1
)�����?µ�DYP<9
\�7,EG24/[EH-W*,Nl�Dk

xvP<249;+;Ep+;-W/<1
-0/
?BA<Alk J3kF�8�n1<-W2�1<-0��249;24/[EH-024NWN024/r��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;EH26� YP<9 _a` b A�2>-�h>OS24-
582>9G+;CD:<-W2>1<24/<2>/�­Z*,AJ789;24/<2>9G=8-024/¬P3/�EG249By�2>9;OS24/<13P</<=�1<2>+!78]3EG-W+GCD:324/j\�7uEH24/[EG-¨*,N0+��Q*,P3+ D ]<-W2 MLK�N
1�*,9;=824+qEH2>NWN0E4klKL*,/j249 X 24/</[E4Tª1�*,��1<-024+G2>+"78]3EG-W+GCD:32n\�7,EG24/[EH-W*,N�AJ24-�A�2>-W1<2>/jm�/3249G=,-W24/
h>Pj24-W/324V
X NW2>-W/<2>9G24/n��-09 X P</<=8+;��P<249;+GCD:</<-FEGE��§YP<:<9qE}T,Ow*,+�1<P<9;CD:�1324/6=89G7,�824/6��V�*,=8-W/ªY*,9;EG24-WN�1<2>+�\�7,EG24/[EH-W*,NW+
h4P3+;ED*u/<1<2 X 78V(V�E}k,��/�?�A<Alk�J3kF� �!+G-0/<1�13-W2�24/[EG+G]<9;24CD:<2>/<1<24/rm.9G=,24A</<-0+G+;2Q�DYP39 dfe bg*"1�*u9G=82>+;EH2>NWNFE}k
?BP3CD: :<-0249��DYP3:<9;En1<*,+n78]3EG-W+GCD:32i\�7,EG24/[EH-W*,NgAJ24-wAJ24-01<24/�m./<2>9G=8-024/�h4P�24-0/<249�?BA<+;24/ X P</<=	1<2>+
��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGEH+>k

��V 1<24/zm.-W/3»�P3��1<24+{|Q2}*,NFEH24-0NW+�1<24+ª78]UEH-W+;CD:<24/z\�7uEH24/[EG-¨*,N0+lh4PpP</[EH2>9G+;P<CD:<24/vTu-0+;Eª-0/"?BA<Alk�JUk0�
H
1<2>9BEH7,EH*,NW2p��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGEz*,/ _a` b -W/'\.����?�P</<1j-W/¬)Q����?�1<*,9G=82>+;EG24NWNFE}k�m.+BOQP<9G132
24-0/<2�|Q24CD:</�P</3=zV(-0E�1<24V�5878N0NW2>/6\�7,EG24/[EH-W*,N3�{1<P<9;CD:<=82>�DYP3:<9;E4T8+G7�OQ-W2�2>-W/<2g|R2>CD:</�P</<=t-W/�1<2>9.1<249
|Q2}*,NFEH24-0N3*uP3����P<N0N3=82>+G2>EGh>E�OQP<9;1<2,k���*,:<2�1<2>9�~UCD:[Ow2>NWNW2�:<*uE�1<249�|Q2}*uN0EH2>-WNM1<24+�\{7,EH2>/[EH-¨*uNW+�2>-W/<2>/
=89;78�824/Im.-W/3»�P3��*,P3�l1<24/I��-09 X P</<=,+G��P<249;+GCD:</3-0EGE4k �,24/3+G24-FEH+S24-W/3249Sm�/3249G=,-W2�5,78/ J[�SU�KL2cy *,AJ249
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' �&�(� �-��)���* )!-0��249;24/[EH-024N0NW249{��-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;ES�DYP39.1<-W2 X 78:ZY*,9;24/[EH2 ��o�\.9G7M1<P X EH-078/6*,/ _a` b
�§YP<9�hcOw2>-�5,249G+;CD:<-W2>1<24/32�\.:<7uEH78/<2>/<249;=8-W2>/'-WV�­Z*,AJ789R-W/
\�����?µP</<1
)�����?µ�DYP<9
\�7,EG24/[EH-W*,Nl�Dk

-W+qEn1<2>9���VI*u=8-W/ZY*u9;EH2>-WN�24/[EG+GCD:<2>-W1<2>/<1lT�P</<1�1<2>96|R24*,N0EG24-0N�]39H* X EH-0+GCD:�AJ241<2>P3EHP</3=8+GN078+4k.�R-W2>9H*,P<+
��78N0=,Ep�§YP<9�1�*u+�\�7uEH24/[EG-¨*,N��G�DT{1�*,�¬1<-W2(?B/</<*,:<V(2I24-0/<24+t582>9G+GCD:[OQ-0/<1<24/31<24/ |R24*,N0EG24-0NW+p/�P<9�AJ24-
m./<249;=8-W2>/L/<*,:<2p1<249�~UCD:[OS24N0NW2tm.-W/3»�P3�I*,PU��1�*u+�m./<13249G=,24A</<-0+�:<*uE}k

��/j?BA<Alk J3kF��X�-W+qE!+GCD:3NW-W2>�8NW-0CD:'1<2>9BEH7,EH*,NW2 �!P<249;+GCD:</<-FEGE"�DYP<9 _a` b P3/<1 dfe bg*@-W/j\�����?�Tv+G7uo
OQ-W2z-W/
)�����?�P</[EG249By�2>9;OS24/<1<P3/<=L13249BAJ24-01<24/
7,]3EH-0+GCD:<2>/j\�7,EG24/[EH-W*,NW2z�RP3/<1
�G��1�*u9G=82>+;EH2>NWNFE}k
)"*z13249S��-09 X P</<=,+G��P<249;+GCD:</3-0EGE�*,/ _a` b 5,78/�|Q24+G7,/�*,/<h>24/�1<78V(-W/3-W249qE.OQ-W9;1lTMOzY*u:<9G2>/<1�*,/ dfe bg*
1�*,+ � 1<24/r=89}Y78�,EH2>/r³w24-FEH9H*u=nNW-W2c��249qE}T3h>24-0=824/r1<-W2!EG7,ED*uNW24/@��-09 X P</<=,+G��P<249;+GCD:</3-0EGEG2�2>-W/<2"P</[EG249qo
+GCD:3-W2413NW-WCD:32zm./<2>9G=8-02}*,A3:ZY*,/<=8-0= X 2>-0E4k

?BP<�,249BAJ24- X NW24-0/<24/¬m./<249;=8-W2>/'-WV���*,N0NZ5,78/ dfe bg*��DYP3:<9G2>/'A�2>-W1<2z78]3EG-W+GCD:324/j\�7uEH24/[EG-¨*,N02zh>P
24-0/<249ª?�A<+G2>/ X P</<=!1324+ªEH7,EH*,NW2>/!��-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;EH+>k,)!2>9 ��/[EH2>9G+GCD:3-W241zh>OQ-0+GCD:<2>/�\�7uEH24/[EG-¨*,N
�!P</31�\{7,EH2>/�EG-¨*,N��;�B-W/	?BA3Alk&J3k0� XL+;]<-W2>=824NFEp1<-W26P</[EH2>9G+;CD:<-W2>1<NW-0CD:<2@m./<2>9G=8-02}*,A<:ªY*,/<=8-0= X 2>-0Ep1<2>+
��V�*,=8-W/ªY*,9;EG24-WN0+�1324+r78]3EH-0+GCD:<2>/ \{7,EH2>/[EH-¨*uNW+�-W/�?�A<Alk J3kF�
U²OQ-W2>1<249 * ³w24-"/<-0241<9;-W=82>/�m./<249;=8-W2>/



) ��� �5���	�%

��� �-����������� �&����� ��! �7
�� ��� ��� $�� � �

0.60 0.65 0.70 0.75 0.80
0

2

4

6

8

10

12

14

16

18

20

 PWIA
 DWIA I
 DWIA I (Re(b) = 0) 

σ to
t  

[n
b]

Eγ  [Gev]

' �&�(� ����) ��* ��7,EH*,NW2>9 �"P3249G+;CD:</<-FEGE�� YP<9�1<-W2 X 7,: Y*,9G2>/[EH2!\.:<7uEH78]<9;7U13P X EH-W7,/(5,78/ �[oqKL2>+G78/324/@*u/
_a` b -0/L)�����?�V�-FE�1<2>V¦5878N0NW2>/r7,]3EH-0+GCD:<2>/¬\{7,EH2>/�EG-¨*,Nª�DT�+;7�OQ-W2"�§YP<9Q|Q2"� � � � UUk

-W+qEt1<249t��VI*u=8-W/ZY*u9;EH2>-WN�1<24+z\�7,EG24/[EH-W*,NW+p�!=,9�Y78�82>94TlOw*,+�h>P�2>-W/<2>9t2cE�Og*u+�+;E�Y*,9 X 249;24/²?�A<+G2>/ X P</<=
1<2>+���-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;EH+n9;24N¨* EH-05'h4P�\{7,EH2>/�EG-¨*,N��G���§YP<:<9;E4k�³S24-�:ZY78:<2>9G24/�m./<2>9G=8-024/²-0+;Ez1<249
��V�*,=8-W/ªY*,9;EG24-WN�1<24+L\�7uEH24/[EG-¨*,N0+r� X NW24-0/<249>T�1<249r1�*,9G*,P<+r9G2>+GP<NFEH-W2>9G2>/<1<2j��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E
24/[EG+G]<9;24CD:<2>/<1
=89�Y7,�8249Q*,N0+�A�2>-Z\�7,EG24/[EH-W*,Nl�;�Dk

��/ D CD:3-TM3�CNzOQP<9;1<2²P</[EG249G+;P<CD:[E}T!OS24N0CD:<24/�m.-W/3»<P<� 1�*,+L/�P X NW2}*u9G2�KL2>1<-WP3V *uP3�61<-W2^m.-Fo
=82>/<+GCD:�* �±EH24/ 1324+�� �q� �SH[� ��:�*uE}kQ?�/<:�*,/<1 1<-W2>+G249L?B9;A�2>-0EL+G78N0NW24/ /�P</ V¬Y78=8N0-WCD:<2	KL2>1<-WP3V6o
KL7M1<- Z X * EH-W7,/<24/¶1<2>+�� �q� �SH[� �IAJ2>EH9G*,CD:[EH2cErOS249;1<24/vk���/ 24-0/<24V 1<24V P�of­ª7MCD:UoqKr7U1<2>NWN�+G24:39
Y*,:</3NW-WCD:324/^xvP<=[*,/3=iOQP39G1<2(-W/ D CD:<-TMU� N.1<-02 � �q���WH[� �¥oq~U2>NWA<+qEH24/3249G=,-W2n-W/	s"249;/<V�*uEH2>9G-W2nAJ249;24CD:Uo
/<2cE}k�)"*,A�2>-�249G=8*,A²+G-0CD:�2>-W/²��V�*,=8-0/ Y*,9;EG24-0N�1<249�~U2>NWA<+qEH24/3249G=,-W2,T{1<2>9�24-0/<249ty�249;A<9G2>-0EH2>9GP</3=¬1<2>+
� �f� �WH[� �SP<V©2>E�Ow*\KSU6KL2>y�AJ24- � � � � 2>/[EH+G]39G-WCD:[E4k Y��AJ249�1<2>/i|R24*,N0EG24-WNJ1<2>9 � �q���WH[� �¥oq~U2>NWA<+qE;o
24/3249G=,-W2�OQ-W9;1p-W/\D CD:3-TM3�CN X 24-0/<2�*,A<+;CD:<NW-024�82>/<1<2�?BP<+;+H*,=,2�=,24V�*,CD:[E}T�+G7,/<1<249;/z2>+ªOw2>9G1<2>/n~Uh>24/�*,9;-Fo
24/6P</[EG249G+;P<CD:[E}T�-W/n1324/<2>/(1<*,+ � �f� �WH[� �{-WV�y�249G=,NW24-0CD:nh4P624-0/<24Vµ��P X N02478/6+qE Y*,9 X 249>T8+GCD:[OzY*,CD:3249
7M1<249�-0/r=,NW24-0CD:<24V«K¬*,�6=824A3P</<1<2>/¬-W+qE}k

)!-W2wm.��2 X EG2�1<-W2>+G249�~U24N0A<+;EG24/<2>9G=8-02g+G7,NWNW2>/�/�P</6*,/�*uNW78=�h4Pn1<2>V���*,N0NM1324+ P�A�2>-31<2>9.\.-W78/324/Uo
]<9;7U1<P X EG-W78/¬P</[EH249;+GP<CD:[EtOw2>9G1<2>/lkl��V ��78NW=82>/<1<2>/¬OQ-W9;1j*,/<=82>/<78V(V�2>/lT�1<*,�@1�*,+ � �q� �SH[� �R-0V
s"249;/L1<-024+;24NWAJ2"?gEGEG9H* X EG-W78/�OQ-W2"2>-W/r��P X N02478/�5,249G+;]�YP<9qE}k�ºp2>:[E�V�*,/�587,/L2>-W/<2>9���-W2>��2"1324+R\�7uo
EH2>/[EH-¨*uNW+.5878/@�WUzKL2>y A�2>- � � � � *,P<+>T�+G7t24/[EH+;]<9G-0CD:�Ew1�*,+�A�2>-�24-W/3249SKL-0E;EH2>NWP</<=�YP<AJ249�1<2>/@s"249;/24-0/<249�y�249 X N024-0/<249;P</<=�13249�KL*,+G+;2"1<24+ � �q���WH[� �.P<V HIU o XIU�KL2cy�kU��/@?BA<Avk J3kF� �p-W+;ES1<2>9gm��v2 X E
24-0/<249Q+;78NWCD:<2>/
K¬*u+G+G2>/[58249;+GCD:<-024A<P3/<=��§YP<9 _a` b 1�*,9;=824+qEH24N0N0E4k�)"*(13249R³w24-FEH9G*,=�1324+ � �q���WH[� �S�DYP<9
dfe bg*¬/�P<9�+;24:<9 X N024-0/²-W+qE}T{:�*uE�13-W2 � �q� �SH[� ��of~U24N0A<+;EG24/<2>9G=8-02 X 24-W/324/�/<2>/</<24/3+;OS249;EG24/ m�-0/3»�P<�
*,P3�R1<-02 �[of\.9G7M1<P X EH-078/�*,/²dfecbg*²k.)!2>9���V�*,=8-W/ Y*,9;EG24-WN�1<2>9(~U24N0A<+;EG24/<2>9G=8-02@OQ-W9;1�1<P<9GCD:�2>-W/<2>/
~U:<-F�±Eg1<2>9g³w9;24-FEH2!1<2>+ � �f� �WH[� ��P<V XLUnKL2cy 9G24*,NW-0+G-0249;E4T�1�*,+gm.9;=824A</3-W+g2>-W/<2>9g24/[EH+;]<9G2>CD:<24/31<24/
|Q24CD:</�P</<=	-W+qE�-0/²24AJ24/3�a*uNWNW+z-W/²?�A<Alk JUk0� �r1�*,9G=,24+;EG24N0N0E}k�)!-W2(y�249 X N024-0/<249;P</<=
1<2>96K¬*,+;+G2�1<2>+
� �f� �WH[� �g�DYP3:<9;E�h4P'2>-W/<2>9Rm�9;:ZY78:�P</<=I1<24+R��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;EH+!AJ24- X NW2>-W/<2>/'m./<249;=8-W2>/¬P</31
h4P�2>-W/<2>9�NW2>-WCD:[EH2>/²?BA3+G24/ X P3/<=^AJ24-S:<78:<2>/�m./<249;=8-W2>/lk�m.-W/32@h4P<+}Y*uEHh>NW-0CD:<2Iy�249;A<9G2>-0EG249GP3/<='1<2>+
� �f� �WH[� �S�§YP<:<9;ERh>PL2>-W/<2>9gOw2>-0EH2>9G2>/'m.9G/<-0241<9;-W=8P3/<=n1<24+Q��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGEH+>k
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' �&�(� ����) � * ��7,EH*,NW2>9 �"P3249G+;CD:</<-FEGE�� YP<9�1<-W2 X 7,: Y*,9G2>/[EH2!\.:<7uEH78]<9;7U13P X EH-W7,/(5,78/ �[oqKL2>+G78/324/@*u/
_a` b�P3/<1 dfe bg*r*uNW+!��P</ X EG-W78/
13249p\.:<7,EG78/<24/3249G=,-W2n-WV�­Z*,AJ7894klºp2>h424-0=,E!-0+;E"2>-W/<2
\.����?Qof|Q24CD:</�P</3=<T +G7�OQ-W2S)Q����?Qof|Q24CD:</�P</3=824/zV�-FEZ1<24/t78]3EG-W+GCD:324/�\{7,EH2>/[EH-¨*uNW24/
*,P<+Rº"N k��%X<k �,� ���a� �w+;7 OQ-02zºpN°k���X3k �IK ���a�G� �§k
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 δm = -30 MeV, δΓ=40 MeV
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' �&�(� ����)��-* �{7,EH*,NW2>9 �"P3249G+;CD:</<-FEGE(�§YP<9n1<-W2 X 78:ZY*,9;24/[EH2L\.:<7,EH7,]<9G7M1<P X EH-078/�5878/ �[oqKL2>+G78/<2>/
*,/ _a` b�-0/r)Q����? V(-0Ew1<24V¢7,]3EH-0+GCD:<2>/L\{7,EH2>/[EH-¨*uNl�Dk�)"*,9G=,24+;EG24N0N0Eg-0+;E�13249Qm��v2 X E
24-W/3249g?�A<+G2>/ X P</<=I13249�K¬*,+;+G2pP</<1r24-0/<249Qm.9G:ªY78:�P</<=(1<249Q³w9;24-FEH2"1<2>+ � �q� �SH[� ��k
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	 �
?BV¢K¬*,-0/<h42>9�³w24+;CD:<NW2>P</<-0=8249RKL?!KL�SOQP39G1<2"2>-W/im BU]�2>9G-WV(24/[EQh>P<9�\.:<7,EG78]<9G7M1<P X EG-W78/@5,78/ ��o
KL2>+G78/<2>/j*,/ d ��2�13P<9GCD:<=,2>�§YP<:<9qE D X 9GP+MIFWN°kJ)!-W2p?BP3+;OS249;EGP</<=�1<-024+;24+!m BU]J249G-0V�2>/[EH+ X Y78/3/�EG2�h>P
1<2>/	2>9G+qEH24/	2CBU]J249;-WV(24/[EH2>NWNW2>/j)"*uEH2>/
�§YP<9!1<-02 X 78:ZY*u9G24/[EG2�\.:<7uEH78]<9;7U13P X EH-W7,/'5878/ �[oqKL2>+G78/<2>/
*,V«s"2>9G/��§YP<:<9;24/lk�?BP3+R13-W24+;24V�º"9GP3/<1<2"OQP<9G1324/'*uP<CD:¬|Q24CD:3/MP3/<=824/L�§YP<9 d ��2p1<P<9;CD:<=82c�§YP<:<9;E4k

)"*,+�-0/�1<-024+;249�?�9GAJ24-FEz5,249;OS24/31<2>EG2¬Kr7U1<2>NWN.�§YP<9z1<-W2�s"249G/[OS24N0NW24/U��P</ X EH-078/<24/�A�2>9GP<:[E6*,PU�
1<2>9!?B/</<*,:<V(2,Tv1<*,�@1<2>9pºp9;P</<1<h>P<+;EH*,/<1j1<2>+psp2>9G/<+B1<P<9GCD:j2>-W/'V(-0E;EHNW2>9G2>+B��24N01'AJ24+GCD:39G24-0A�2>/
OS249G1324/ X *,/</vkZ�µY*u:<9G2>/<1^�DYP<9 _a` b�P</<1 dfe bg*r1<-W2(º"9GP3/<1<h4P3+;ED*u/<1<+G2>-W=82>/<+GCD:<*u�±EH2>/�=,P3Et9G24]39G7uo
1<P<h>-W2>9;E�OS249;1<24/ X 7,/</[EH24/ �°sp*,]vk	X<k�� �§T�-0+;En/<-0CD:[Enh4P�2>9;Ow*,9;EG24/�1�*,�'2>-W/�s"2>9G/�V(-0Ez/MP39�5U-0249
��P X N02478/324/@1<P39GCD:�24-0/IV(-0E;EHNW2>9G2>+S��2>NW1(/<7UCD:I-WV�)!2>EH*,-WN�AJ24+;CD:<9G-024AJ24/@OS249;1<24/ X *,/</vk3)!2>/</<7MCD:
X *,/</�1<-W2>+G2>+@KL7M1<2>NWNw5,249;OS24/31<2>E@OS249;1<24/ P<V ��P�*,N0-0ED* EH-05,2@?BP3+G+H*u=824/µYP3A�2>9(1324/ \�9;78h42>��h>P
V�*,CD:<24/vT�-W/<+;A�2>+G78/<13249G2t-W/iAJ24h>P<=I*uP3��13-W2p³w2>1<24P3EGP</<=(5878/r/<-WCD:[Eqo�NW7 X *uNW24/im���2 X EH2>/lk
��P3C4NW2>P<+ 
 � � � � � 
 � � � � �

����
���� ������� ������� ����
���� ������� �������
d �R2 HLK8�Mk K �,k � UUk �WFIK o XIMIM3k X �8k�� UUk �WFIK

� ���2�!����)�* )!-02!-W/i1<-024+;249Q?B9;A�2>-0E�582>9;OS24/<132>EH2>/j\�7,EG24/[EH-W*,NW]<*,9H*,V(2>EG249w�DYP39 d ��26k
��/@��*,Alk J3k0�B+G-W/31I1<-02Bh4P39g³w2>+GCD:<9;24-WA3P</<=�587,/ d ��2�=82>OzY*,:3N0EH2>/@\{7,EH2>/�EG-¨*,N0]�*,9G*,V�2cEH2>9w*,/3=82co

=82>A�2>/lk3)!2>9S1<*,9H*,P3+w9G2>+GP<NFEH-0249G2>/<1<2B­{*u1<P</<=8+q��789GV6�a* X EH7,9S-0+;ES-W/(?BA<Alk J3kF�
Jz1<*,9G=82>+;EG24NWNFE}kM³w-0+Sh>P
24-0/<24V���V�]3P<NW+ YP<A�2>9;EG9H*,=�5,78/L2cE�Og* H���V ¸ _ X�Y78/3/<24/r1<-W2B2CBU]�2>9G-0V�2>/�EG24N0NW24/@�^249qEH2p=8P3E�OQ-0241<2>9qo
=82>=824AJ24/iOw2>9G1<2>/lkJ³w24-ª13249Q³w2>+;EH-0V�V�P</<=n1<2>9�\{7,EH2>/[EH-¨*uNW]�*,9G*,V(2>EH2>9g-W/���*,Alk�JUk0�!Ow*,9Q24+Q/<-0CD:�E
V Y78=8NW-0CD:lT�=8NW2>-WCD:<h>24-FEH-W=t1<-02"³w-W/31<P</<=8+;24/<2>9G=8-024/�P</31r1324/i��789GV6�a* X EH7,9Sh>P�9G24]39G7M1<P<h4-0249;24/lk�)!-024+
-W+qE624-0/²�§YP<9 d ��2iAJ2 X *,/</[EH2>9(m.��2 X E D ]<9G2 MIHSN�P</31 h>24-W=uE61<-W2@+;24:<9(AJ24+GCD:39�Y*,/ X EG2L?�/�OS24/31<A�*,9fo
X 2>-0EB24-W/3249!|Q24CD:3/MP3/<=i-WV«V(-0EGEGNW2>9G24V¢��2>NW1L-WV ��*,NWNl5,78/ d ��2ukl)!-02z-0/¬��*,Alk�JUk0��*,/<=82>=824AJ24/<2>/
\�*u9H*,V(2>EG249��§YP<:<9G2>/Ih>PI24-0/<249�+;24:<9S=89G78�,24/�m�-0/[EH24-0NWCD:<2>/Uof³S-W/<1<P3/<=8+G2>/<249;=8-W2 � � JIU�KL2>y��ck�?BN0NW2>9qo
1<-0/<=8+ X *u/</IAJ24-�24-0/<24V�+;7�N024-WCD:[EG24/@s"2>9G/�OQ-02 d ��2R1<-W2>+G2!m.-0/�EG24-0NWCD:<2>/Uof³w-0/<1<P</3=8+G2>/<249;=8-W2Q/<-0CD:�E
V(24:<9"1<-09G2 X E!V�-FE"1<249"2 BU]�2>9G-WV(24/[EG24NWN�A�2>+;EH-0V�VzEH24/	~M24]�*,9G*uEH-078/<+;24/<2>9G=8-02�582>9G=8N0-WCD:<2>/	OS249;1<24/lT
1�*j|Q2}*,9;9H*,/<=,24V(24/[E;o�³w24-FEH9�Y*u=82IOQ-WCD:[EG-W=
Ow2>9G1<2>/ D 5u*,P�K ��T.+GCD:+FIJ N k�)"*'1<-02 X 78:ªY*,9G2>/�EG2¬\.:<7uEH7uo
]<9;7U1<P X EG-W78/
5,789t*,NWN024V�*,P3�S1<24/^��789GV6�a* X EH789�1<24+zs"249;/<+4Tª1lk :lkª1<-02n9�Y*,P3V�N0-WCD:<26~�EH9GP X EGP<9p1<249
�^24NWN024/3��P3/ X EH-W7,/<24/lTv+G24/3+G-0EG-05¬-W+;E4TvOQP<9;1<2�AJ24-�1<249t³w2>+;EH-0V�V�P</<=�1<2>9z\�*,9H*uV�2cEH249"-0/j��*,Avk J3k0�
-W/i2>9G+;EG249R­ª-W/<-02p*,P3��1<-W2p|Q24]39G7M1<P X EH-078/i1<24+���789GV6�a* X EH789;+w�^249;ER=82>NW2>=,E}k

��/n?BA<AvkIJ3kF��K�-0+;E�13249�1<-F�v2>9G2>/�EG-W2>NWNW2���-W9 X P</<=8+;�MP3249G+;CD:</<-FEGES*,/ d �R2gAJ24-32>-W/<2>9.\.:<7,EG78/<24/3249qo
=8-02�5,78/ KWUWUBKL2cy -0V ­Z*,A�7,9{1<*,9G=82>+;EG24NWNFE}k )!2>9�º"24+G*,V�EH��P<2>9G+;CD:</<-0E;E�-0+;E{2>E�Ow*BP<V�24-0/<24/���* X EH789
h>OS24- X N024-0/<249w*,NW+S-W/ D Z B MLK N°T3P</31�P<V�2cE�Og*n2>-W/<2>/���* X EH789S1<9G2>- X NW24-0/<249w*,NW+S-W/ D ]<-02�MLK�N kM?B/�1<-02co
+G2>V©sp2>9G/�1<78V(-W/<-0249;E�13249 �.ofºp9G*,]<:61<2>P3EHN0-WCD:lkM)!249 � �q� �WH8� ��o�³w24-FEH9H*u=t-0+;ESh4P(58249;/�*,CD:<N¥Y*,+G+;-W=82>/
P</<1²*,P<CD:²1<2>9�³w2>-0EG9H*,=L1<24+ � �q��� �WU"�"-W+qE X NW2>-W/lk{)!-024+t-W+;Ez+G7u��789;Et582>9G+;E�Y*,/<1<N0-WCD:lT{1�* d ��2I/�P<9
24-0/<2i*,A<=,24+GCD:3NW78+;+G24/32'~UCD:<*,NW2�:�* E}T�+;7	1<*,�
/<-WCD:[Eqo�NW7 X *uNW2@m���2 X EH2rP</[EH2>9G1<9 YP<C X EI+;-W/<1 ��+4k�)!-0+qo
X P<+G+;-W78/�-0V�xvP<+H*uV�V(24/<:<*,/<=¬V(-0E�º"N k � JUk �SX"���ckZ��/<+;A�2>+G78/31<249;2r-0+;Et� YP<9�1<*,+@� � _` oq¯!9;A<-0EH*,N.1<249y�2 X EG789H*,/[EG24-WN�1<2>9Z/<-WCD:[E;o¥9G2>N¨*uEG-05M-W+qEH-W+;CD:<24/zs"249;/<1<-WCD:[EG24V�*uEH9;-[Bp-0/�º"N k"� J3k��SX �ª��P3NWN T41�* � �� � e � U3k
��-0CD:[E;o�N07 X *,NW2�m.��2 X EG2 X Y78/</324/�1<2>+;OS24=82>/�/�P<9{/<7UCD:z*,N0+{9;24NW*uEH-F5U-0+;EG-W+GCD:32�sp7,9G9G2 X EHP<9;24/�13P<9GCD:z1<-W2
X NW2>-W/<2>/�s"78V(]�7,/<24/[EH2>/�1<2>9��RP X NW2>78/[Ow2>NWNW2>/3��P</ X EG-W78/�*,P3�±EH9;2>EG24/lTZ1<-02(1324/²³w*,:</<1<9;24:<-0V�]3P<NW+� � ����EH9G*,=82>/lkl)!-02�)�����?Ro�|R2>CD:</�P</<=i-W/'?�A<Alk J3k0�
K(OQP<9G132nV�-FEB1<2>V�\{7,EH2>/[EH-¨*uN���249;h42>P<=,E}k
)"*,+�78]UEH-W+;CD:<2t\�7,EG24/[EH-W*,Nl:�* EQA�2>- d ��2"AJ24-ª1<-024+;249Qm./<249;=8-W2p/�P<9�=82>9G-0/<=824/rm.-W/U»�P<�<T<1<*613-W2p*,P<+
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' �&�(���-��)���* ­Z*,1<P</<=,+;��789;V(�a* X EG789g� YP<9 d �R2t-0/i1<-W2>+G249Q?�9GAJ24-0E �°­ª-W/<-02 �S-0V�y�2>9G=8N024-WCD:ih>PL2 B3]J2co
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4
He, Eγ=700 MeV  'N(1520)'

 ω
 gesamt (PWIA)
 gesamt (DWIA I)

' �&�(� ����) � * )!-F�v2>9G2>/�EG-W2>NWNW2>9ª��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E��DYP39�1<-W2 X 78:ZY*u9G24/[EG2 �[of\.9;7U1<P X EG-W78/�*,/ d ��2
-W/i\�����?µP3/<1¬)�����? �§YP<9Q\�7uEH24/[EG-¨*,Nª�Dk

1<2>V¢��VI*u=8-W/ZY*u9;EH2>-WNJ9G2>+GP<NFEH-W2>9G2>/<1<2p?BA<+;789G]UEH-W7,/LAJ24-l2>-W/<2>V¢NW2>-WCD:[EH2>/¬s"2>9G/r+G24:39 X N024-W/i-0+;E}k
��/�?BA<Alk J3kF�
F¬-W+qEn1<2>9�EH7,EH*,NW2(��-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;E�*,/ d ��2I-W/�\�����?¢P</<1�-0/�)Q����?

V(-0E@1324/ \�7,EG24/[EH-W*,NW2>/¶��P3/<1��G�(1�*,9G=,24+;EG24N0N0E}k�?BP3CD: :<-0249IOQ-09G1¶1<2>P3EHN0-WCD:lTS1�*,��1<2>9im�-0/3»�P<�
1<2>9n?BA<+;789G]3EG-W78/�13P<9GCD:�1<2>/���V�*,=8-0/ZY*,9qEH24-0N�1<24+n78]UEH-W+;CD:<24/�\{7,EH2>/�EG-¨*,N0+�=82>9G-W/3=8249�*,NW+�AJ24- _a` b
P</<1 dfe bg*@-0+;E4kvm.+"-W+qE!AJ24V(249 X 24/3+;OS249;E4TZ1�*,�@1<2>9!EH7,EH*,NW2p��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGEz*,/ d �R2�2>E�Ow*
=82>/�*,P<+;7�=,9G78��-0+;E@OQ-02
*,/ _a` bBkQ)!-W2 ��9;+H*,CD:<2j:<-0249q�§YP<9@-W+qE}TS1�*,��1<2>9i��7,9GV6�a* X EH789(5878/ d ��2
AJ24-WV�=8NW2>-WCD:<2>/^��V(]<P<N0+,YP<AJ249qEH9H*u=iOS24+;24/[EHN0-WCD:²=,9�Y78�82>9p-W+;Ez*,N0+"1<249p587,/ _a` bBkZ��/ D Z B MLKSN�-0+;Et1<249
��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGEB*,/ d ��2p+G78=8*,9QP<V¢24-0/<24V¦��* X EH789�1<9;24-ªA<-0+�5U-0249�=89 Y78�82>9Q*,NW+Q*,/ _a` bBk

m.-W/<2�=89G7,�82S~UCD:[OQ-W249;-W= X 24-FE�AJ24-�1<2>9{2 BU]�2>9G-WV(24/[EG24NWN024/ ��/[EH2>9G+;P<CD:�P</<=p1<249 X 7,:ZY*,9G2>/3EH2>/n\.:<7uo
EH7,]<9G7M1<P X EH-078/�5,78/ �[oqKr24+G7,/<24/�AJ24+;EG24:[E61�*,9;-W/lT�24-0/ X N024-0/<24+ X 78:ZY*,9;24/[EH2>+@~M-W=8/�*uN�5,78/�24-W/324V
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' �&�(� ����) ��* �{7,EH*,NW2>9^��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE�� YP<9²1<-02 X 7,: Y*,9G2>/[EH2 \.:<7,EH7,]<9G7M1<P X EH-078/�587,/
��ofKL24+;78/<24/L*,/ d ��2"-0/r\.����?zT�+G7�OQ-W2p-0/L)�����?�P</[EH2>9Qy�2>9;OS24/<13P</<=I13249Q78]3EG-Fo
+GCD:<2>/'\�7uEH24/[EG-¨*,N02"�wP</<1r�G�Dk
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4
He, Eγ=610 MeV  PWIA

 DWIA I

' �&�(���-��) ��* )!-0��249;24/[EH-024NWN0249J��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;E��§YP<9ª1<-02 X 78:ZY*u9G24/[EG2w\.:<7,EG78]<9;7U1<P X EG-W78/p587,/
��ofKL24+;78/<24/L*,/ d ��2p-0/L\�����?�P</<1r-W/r)�����? �§YP<9Q\�7,EG24/[EH-W*,Nª�Dk

=89;78�824/ �R/�EG249;=89GP</31 h>P�EG9G24/3/<24/lT�1<2>9n:�*,P<]UEH+�Y*uCD:<NW-0CD: 1<P39GCD:��MP<*,+G-F��9G24-02 ��o�\.9G7M1<P X EH-078/�h4PUo
+;EH*,/<1<2 X 78V(V�E D X 9;P+MIFWN°k�³w24-Q1<2>9I��P�*,+;-0��9G2>-W2>/ �[of\.9G7,1<P X EH-078/ OQ-09G1�24-W/ ��P X N02478/ *,P<+I1324V
s"249;/²:<249G*,P<+;=824+;CD:<N¨*,=,24/lk�)"*L-WV¹��*,N0N�5878/^dc��2I1<*,A�2>-�h4P<+ Y*uEHh>NW-WCD:�24-W/32�~U2>]�*,9H* EH-W7,/<+G2>/<249;=8-W2
587,/ �WU�KL2cy�*,P3��=82>A<9H*uCD:�EBOw2>9G1<2>/	V�P<�<T�-W+qE!1<-02 X -W/<2>VI* EH-W+;CD:<2n~MCD:�OS24N0NW2�� YP39B1<-02���P�*,+;-0��9G2>-W2
\.9G7M1<P X EH-078/	V�-FERJ3�
ULKL2>y�2>E�Ow*,+�: Y78:<249z*,N0+t13-W2n� YP<9t1<-W2 X 7,: Y*,9G2>/[EH2@\.9;7U1<P X EG-W78/	AJ24-�2>E�Ow*
�WMIU�KL2cy�kJm.+B=8-0A3ER*,NW+;7�2>-W/<2>/ X N024-W/324/ X -0/<24V�*uEH-0+GCD:<2>/¬³S249G2>-WCD:lT�-0/L1<2>V�/MP39�1<-02 X 78:ZY*u9G24/[EG2
\.9G7M1<P X EH-078/I5,78/ ��ofKL24+;78/<24/iV¬Y78=8N0-WCD:(-W+;E4k<)"*�-0/@1<-024+G2>V¢³w2>9G2>-WCD:�1<-02pbw:�*,/<C>24/i2CBU]J249;-WV(24/Uo
EH2>NWNl2>-W/ X 7,:ZY*,9G2>/[EH24+!~U-W=,/�*,Nlh>PL1<2cEH2 X EG-W2>9G24/rAJ24+G7,/<1<249;+B=8PUEQ+G-W/31lT�-W+qEQ-W/i?BA<Avk�J3k0��M6/37UCD:r1<249
1<-F�v2>9G24/[EG-W24N0NW2t��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;EzAJ24-�24-0/<249"\.:<7uEH78/<2>/<249;=8-W2�5,78/ J3�
UiKL2cy�-WV�­Z*,A�7,9B-W/
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)�����? P</31@\�����? 1�*u9G=82>+;EH2>NWNFE}k[³w2>-�1<249S)Q����?Qof|Q24CD:</�P</3=�OQP<9G132B1�*,+S\�7uEH24/[EG-¨*,N���5,249;OS24/Mo
1<2cE}kJ~U7(/�*,:<2t*,/r1<2>9B~MCD:�OS24N0NW2t:�*uER1<2>9�|Q2}*uN0EH2>-WN�1<-W2>+G24+�\�7uEH24/[EG-¨*,N0+�=89G78�,24/Lm�-0/3»�P<�(*,PU��1<2>/
��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGE�P</<1i�§YP<:<9;ERh>PL2>-W/<2>9�m.9;:ZY78:�P</<=(1<24+Q��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGEH+>k
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��/�1<249@5,789GN0-W2>=824/<1324/�?B9;A�2>-0E�OQP<9;1<2j24-W/ Kr7U1<2>NWN�h4P<9 X 7,:ZY*,9G2>/[EH24/ \.:<7,EG78]<9G7M1<P X EG-W78/¶587,/
]<+;24P<1<7,+ X *,N¨*u9G24/ KL2>+G78/324/ *u/¶+G]<:ZY*u9G-W+;CD:<24/ s"249;/<24/ 24/[E�OQ-WC X 24NFELP3/<1 *,P3�z1<-W2
\.9;7U1<P X EG-W78/
587,/¬\.-W7,/<24/rP</<1 ��ofKL24+;78/<2>/¬*,/3=82>OS24/<132>E}k

)!-W2�ºp9;P</<1<NW*,=82z1<24+pKr7U1<2>NWN0+�-0+;E�1<-W2z9G24NW*uEH-F5M-W+;EG-W+;CD:<2�~�EH78�8/ªY*,:<249;P</<=<T�1<-W2z*,/</3-WV(V�E}T�1�*,�
/�P<9"24-0/	��P X NW2>78/	*,V \.9;7U1<P X EG-W78/3+G]<9;78h42>�rAJ2>EG24-0NW-W=uEB-0+;E}kv)!249"-0/
1<-W2>+G24V |�*,:3V�2>/
A�2>/ZY7,EH-0=uo
EH2�m.-W/[EH2>-WNWCD:324/<78]J249G*uEH7,9QOQP39G1<2�V(-0E��R-WN0��2p2>-W/<2>9�2c�v2 X EG-05,24/j��24N013EH:<2>789G-02 X 78/<+qEH9GP3-W249qE}k�)"*,AJ24-
OQP<9;1<261<-W2�5,78NWN02�9G2>N¨*uEG-05M-W+qEH-W+;CD:<26~MEG9GP X EGP<9p1<24+t\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789G+"AJ24-0A�2>:�*,NFEH24/vkl��/<+GAJ2co
+G7,/<1<249;2@OQP<9G132�1<2496¯!]J249G*uEH789z1<-W9;2 X E6*,P3+�1<24/���2c£U/3VI*,/3=89H*,]3:<24/�2 BUEG9H*,:3-W249qE}T�1<-W2>+G24+zy�789qo
=82>:<24/²N024=,Et1�*u+zy�249;:�*,NFEH24/^1<24+�\.9G7M1<P X EH-078/<+G7,]�2>9H*uEG789G+z*,A<+;24-0EG+�1<2>9�KL*,+G+;24/<+;CD:�*,NW2�2>-W/<1324PUo
EH-0=(��2>+;E4kv)!-02t-0V«|R*,:<V(24/¬2>-W/<2>9�2c�v2 X EH-05,24/
��2>NW13EG:<24789;-W2pAJ24/ Y7,EG-W=,EG24/¬sp7,]<]<NWP3/<=8+ X 78/<+qED*,/[EH2>/
OQP<9;1<24/�+G7p=82>O Y*u:<N0E4T81�*,�p1<-02Q)"*uEH2>/6� YP39.1<-W2�2>NW24V(24/[EH*,9G2Q\.:<7,EG78]<9;7U1<P X EG-W78/n5,78/I\.-078/<24/6P</31
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24-0/²KL7M1<2>NWN�� YP<9
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1�*,+�V�-FE��R-WN0��26587,/�]�*,9H*uV�2cEH9G-0+G-0249;EG24/	y�2 X EH789fo"P</31�~ X *,N¨*,9;]�7uEH24/[EG-¨*,N024/�13-W2@m./[EH2>-WN0CD:<24/[OS24NFo
NW2>/3��P</ X EG-W78/<2>/'NW-02>��2>9;E}kJ)!-02�\�*,9H*,V(2>EG249!13249!\{7,EH2>/[EH-¨*uNW2zOQP39G1<2>/	1<*,A�2>-�-0/'24-0/<24V���-FE!*,/¬1<-W2
º"9GP</<13h4P<+qED*,/<13+G24-0=824/3+GCD:�*u�±EG24/'13249QP</[EH2>9G+GP3CD:�EG24/js"249;/<2pA�2>+;EG-WV(V�E}k

��V«º"24=82>/<+H* EHhph4P�5M-W2>NW24/@��9 YP<:<2>9G24/r?B9;A�2>-0EG24/@OQP<9;1<2p1<-W2 X 78: Y*,9;24/[EH2t\.9G7M1<P X EG-W78/i-W/�1324V
587,9GNW-024=82>/<1<2>/jKL7M1<24N0N�+;7 OS78:<N�-W/¬AJ24h>P<=i*,P3��1324/j\.9G7M1<P X EH-078/<+;]<9G78h>24�i*,N0+B*uP<CD:
:<-W/3+G-WCD:[EGNW-WCD:
1<2>9ws"249;/<+;EG9GP X EGP<9�5,78NWN�9;24NW*uEH-F5U-0+;EG-W+GCD:6AJ24:�*u/<1<24NFE}k[?�P<�8249;1<24V�OQP<9;1<2R1<-W2Q/<-0CD:�Eqo�N07 X *,NW2Q~�EH9GP X o
EHP39g1<249g\�9;7U13P X EH-W7,/<+GV�*uEH9;-[BU24N024V(24/[EH2�A�2>9uYP<C X +;-WCD:[EH-0=,E}kU?BP<CD:i1<-024+g+qEH24N0N0Ew24-W/32!24/[EH+;CD:<24-01<24/31<2
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|Q241<P X EG-W78/n1<2>+�\�9;7U13P X EH-W7,/<+G78]J249G*uEH7,9G+�-0/�24-0/<249�N07 X *,NW2>/n|Q24CD:</�P</<=t24-0/<24/n1324P3EGNW-WCD:n=,9�Y78�82>9G2>/

��UIM



)�) � �5���	�%

��� � �����	� ����� ����� �+��� �&�&�
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m.9G+qE�1<-02gKL-FEH/�*u:<V�2�h>P<+�Y*uEGh4N0-WCD:<2>9 X -W/<2>VI* EH-W+;CD:<249�s"789G9;2 X EHP39G24/vTu1<-02S1324/n|6YP<C X +;EG78�!1<2>+�AJ2>EH2>-Fo
NW-0=,EH2>/��RP X NW247,/<+�AJ249uYP3C X +;-WCD:[EH-0=824/vT8A<9H*uCD:�EG2���P�*,NW-FED*uEG-05,2 Y�RA�2>9G2>-W/<+qEH-WV(V�P</3=Bh>OQ-0+GCD:<2>/6A�2>-W1<2>/
|Q24CD:</�P</<=,24/lkM)!-W2S58249;A<NW2>-WAJ24/<1324/ ��/[EH2>9G+;CD:<-W2>1<2�+;-W/<1(*,AJ249.-0V�V(249�/<7MCD:(+;7p=89G78�3T,1�*,�"+;-W2�AJ24-
24-0/<24V¦1<2>EH*,-WN0-W249qEH2>/@y�249G=,NW24-0CD:iV�-FE�)"*uEG24/r24-W/32p|R78N0NW2!+;]<-W2>NW2>/lk

)!-W2r��2>CD:<+G2>N0OQ-W9 X P</<=�1<24+i*uP<+GNW*,P3��24/31<24/ \.-W78/3+@V�-FEI1324V s"2>9G/¶AJ2424-0/3»�P<�uE�1<24/¶��-09qo
X P</<=8+;��P<249;+GCD:</<-FEGE�+;ED*u9 X kZ)!-W2>+G2��^24CD:<+;24NFOQ-W9 X P</3=LOQP<9;1<26V�-FEp��-0N0��2�2>-W/<2>+p24V(]<-W9;-W+GCD:324/j78]Uo
EH-0+GCD:<2>/ \{7,EH2>/[EH-¨*uNW+nAJ24+GCD:39G-W2>A�2>/lk�)!-W2i\�*,9H*,V(2>EG249n1<-024+;24+�\�7,EG24/[EH-W*,NW+�OQP<9;1<24/ 1<P<9;CD: 2>-W/<2>/
��-FE
*,/�)"*uEG24/ �DYP39'1<-W2�24N¨*u+;EH-0+GCD:<2�~MEH9;24P<P</3=�5,78/�\.-W78/<2>/�*,/ _a` b A�2>+;EG-WV(V�E}kR�B*u:<2�1<249
~UCD:[OS24NWN02
h42>-W=,E�2>-W/<2')Q����?Qof|Q24CD:</�P</<=�2>-W/<2
m.9;:ZY78:�P</<=�1<2>+@��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;EH+r9G24NW* o
EH-F5�h4P39�\�����?zT�OzY*u:<9G2>/<1¬1<-02p+;ED*u9 X 2t?BA3+G789;]3EH-078/L-0V¢\.-W7,/Uofs"249;/Uof\{7,EH2>/[EH-¨*uNl-WV¦³w249;24-WCD:L1<249
P�of|Q24+;78/�*,/<h
h>P 2>-W/<2>9@+;EH*,9 X 24/ ?BA<+;24/ X P</3= 1<2>+@��-W9 X P</3=8+G��P<2>9G+GCD:3/<-0E;EH+i�§YP<:<9;E4k�)!249@y�2>9qo
=8N024-WCD:	h>OQ-0+GCD:<2>/²582>9G+GCD:3-W241324/<2>/ \.-W7,/Uofs"249;/Uof\{7,EH2>/[EH-¨*uNW24/	249;=[*,AlTZ1�*u�¬1�*,+z-W/	1<-W2>+G2>9�?B9;A�2>-0E
582>9;OS24/<132>EH2"2>V�]3-W9G-0+GCD:<2Q78]UEH-W+;CD:<2�\�7,EG24/[EH-W*,N�-W/(1<24/�24/[EH+;]<9G2>CD:<24/<1324/Lm�/3249G=,-W24AJ249;24-0CD:<24/�+G24:39
Y*,:</3NW-WCD:32pm�9;=824A3/<-W+;+G2tNW-W2c��249qEH2BOQ-02tV(- X 9;78+ X 78]<-W+;CD:iV�7,EG-05M-W2>9;EG2"\�7,EG24/[EH-W*,NW2uk
��V |R*,:<V(24/¶1<2>9r:3249 X Y78V(V(NW-WCD:324/¶)�����? X 78/</[EG2	13-W2jm./<249;=8-W24*,A<:ZY*u/<=8-W= X 24-FE�1<2>9�?�� o

)"*uEG24/²9;24]<9;7U1<P3h4-W2>9;E�OS249;1<24/vT�1<-W2I)"*uEH2>/�OS249G1324/ *,A�2>9�-0/<+G=82>+H*,VzE�P<V�24-0/<24/���* X EH7,9�h>OS24-
P</[EH2>9G+;CD:ZY*uEHhcE}k�)!-W2>+G2t)!-W+ X 9;24]�*u/<hp-W+;EQ1324P3EGNW-WCD:r=89}Y78�8249Q*uNW+Q2>5,24/[EHP<2>NWN02�KL7M1<2>NWNWP3/<+G-0CD:<249;:<24-FEH24/
P</<1rh42>-W=,EG2"1<-W2t�R7,E�Ow2>/<1<-0= X 2>-0E}T�YP3A�2>9R13-W2�YP<A<N0-WCD:<2p��789;V¦1<2>9R)Q����?�:<-0/�*,P<+;h4P<=82>:<24/vk

)!-W2>+G2Sy�2>9GAJ24+;+G249;P</<=t1<249�)Q����? =824+;CD:�*,:n1<P<9;CD:61<-W2w³w249uYP<C X +G-WCD:[EG-W=8P</3=!5878/(KL2>1<-WP3V�V(7uo
1<-[Z X *uEH-078/<24/�1324+R\.9G7M1<P X EH-078/<+G7,]�2>9H*uEG789G+>k���-W2>9GAJ24-vOQP39G1<2p1<2>9 �.oqº"9H*,]<:�P3/�5,249}Y*,/<1<2>9;E�=824NW*,+qo
+G2>/lTJ1<249���P X N02478/<]39G78]�*u=[*uEH7,9ROQP<9;1<2�-0V¢V(-0EGEGNW2>9G24/r��24N01L1324+!s"2>9G/<+�A�2>9G24CD:3/<2>E4kl)!-W2"�^24CD:Uo
+G2>N0OQ-09 X P</<=
1<2>+ P�V(-0E�1<24V s"249;/�OQP39G1<2�2c�v2 X EG-05^1<P<9;CD: 2>-W/<2Iy�2>9 X NW2>-W/<2>9GP</3='1<249(KL*,+G+;2
1<2>+ PiT�+G7�OQ-W2�24-W/32zy�249;=89�Y7,�8249;P</<=�1<2>9 P�of³w9;24-0EG2�AJ24+;CD:<9G-024AJ24/lkª)!2>9By�249;=8NW2>-WCD:'V(-0E�1<2>/
?�� o
)"*uEG24/¬2>9G=[*uA'24-0/<2nK¬*u+G+G2>/ZY*,/<13249GP3/<=i1<24+7P«5,78/ � HIU@KL2cy�k Y��AJ249B2>-W/<2py�249;A<9G2>-0EG249GP3/<=@1<2>+
P X 7,/</[EH2"*,/3:�*,/<1�1<249S?�� o�)"*uEH2>/ X 24-W/32B?BP3+G+H*u=82B=82>VI*uCD:�ESOw2>9G1<2>/lk<)!2>9�y�2>9G=8N024-0CD:�V(-0E�1<2>/
587,9GN�Y*uP Z�=82>/ �{?!\�~�o�)"*uEH2>/ 2>9G=[*,A :<-0/<=824=,24/lT�1�*u� h>P<+�Y*uEGh4N0-WCD: h4P 24-W/3249LK¬*,+;+G24/<*,A<+G2>/ X P</<=
24-0/<2¬y�2>9GA<9;24-0EG249;P</<=�1<24+5P /ZY7,EG-W=�-W+qE}TSP<V 1<2>/�1<-0��249;24/[EH-024NWN024/ ��-09 X P</<=,+G��P<249;+GCD:</3-0EGErAJ24-
:ZY78:3249G2>/jm./<249;=8-W2>/
9G-WCD:[EG-W=�OQ-0241<2>9Gh>P<=824AJ24/vk Y��AJ249!2>-W/<2zV'Y7,=8NW-0CD:<2�m./<2>9G=8-02}*,A3:ZY*,/<=8-0= X 2>-0E�1<249
P�oq~U2>NWA<+qEH2>/<249;=8-W2 X 78/</[EH2�-0V y�249;=8NW2>-WCD:�V(-0E�1<24/n�{?!\�~�o�)"*uEH2>/ X 2>-W/<2�*uA<+GCD:<N0-W2>�824/<132g?BP<+;+H*,=,2
=82>VI*,CD:[EQOS249G1324/lk

xvP<+H*uV�V(24/3�a*u+G+G2>/<1²-0+;Et��24+;EGh4P<+qEH2>NWNW2>/lT{1�*,�¬13249�-0/^13-W24+;249z?B9GAJ24-FEt=82>OzY*,:3N0EH2IxvP<=[*u/<=¬AJ24-
³w2>9,YP<C X +G-0CD:[EH-W=,P</<=65878/LKL2>1<-WP<V(V(7U1<-[Z X *uEH-078/<2>/�1<2>+Q\.9G7M1<P X EH-078/<+G7,]�2>9H*uEG789G+�1<-02!2CBU-0+;EH-0249;24/Uo
1<2>/ 2CBU]J249;-WV(24/[EH2>NWNW2>/ )"* EH24/ =8P3ErAJ24+;CD:<9G2>-WAJ24/ X *,/3/lkR)!-W2'�^249;EG2	�DYP39r13-W2
y�249;A<9G2>-0EH2>9GP</3=
P</<1i1<-02"K¬*u+G+G2>/�*,A<+;24/ X P</3=@1<24+ P�TU1<-W2!/37,E�Ow2>/<1<-0=6Ow*,9;24/lT<P3V Y��AJ249;24-0/<+;EG-WV(V�P</<=zV�-FEg1<2>/
)"*uEG24/	h4P	249G9;24-0CD:<24/lTZV YP<+G+;24/^1�*,AJ24-�*,N0+ YP3A�2>9t1324/²s"2>9G/�A�2>9G2>-WCD:�=,24V(-0EGEG24NFEH26º"9 Y78�,24/j-W/[EH2>9qo
]<9;2>EH-0249qE�OS249;1<24/vkU)!2>9.� YP<9�1<-W2�K¬*,+;+G2>/�*,A<+;24/ X P</<=n=,2>��P</<1324/<2Q��2>9;E�587,/ � HIU�Kr2>y 249G+;CD:<24-0/[E
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�µ1<24/�1<78V(-W/<*,/[EH24/�³S24-0EG9H*,=3k�?B/<:<*,/<1�1<-W2>+G2>+Iº"9H*u]<:<24/ X 7,/</[EH2i1<-W2�+qED*,9 X 2i?BA3:ZY*,/<=8-0= X 2>-0E
1<2>+ X 78: Y*u9G24/[EG24/L\�9;7U13P X EH-W7,/<+G��P<2>9G+GCD:3/<-0E;EH+Q5878/i1<2>V�y�249;:�*,NFEH24/�1324+Q\.9G7M1<P X EH-078/<+;78]�2>9H*uEG789G+
*,A<+;24-FEH+�1<2>9RK¬*,+G+;24/<+;CD:�*,N02z=82>h42>-W=,E�OS249;1<24/lk�y�2>9G+GCD:3-W241324/<2py�249;+G-W7,/<24/i1<2>+�\.9;7U1<P X EG-W78/3+G78]J2co
9H* EH789;+zN0-W2>��2>9G/^m.9G=82>A</<-W+;+G2uT�1<-02�+;-WCD:�P3V�A3-W+th4P²2>-W/<2Iºp9 Y78�82>/<789G13/MP3/<=¬587,/<24-0/�*,/<1<2>9�P</[EG249qo
+GCD:3-W241324/lk

)!-W2 � �q���WH[� �¥of|Q24+G7,/�*,/<huT31<-02B1<2>/r2>NW2>V�2>/�EH*,9G2>/i\.9G78h>24�n1<78V(-W/3-W249qE}T�NW-02>��2>9;EH2�-W/�*uNWNW2>/IA<-0+qo
:<2>9G-W=,24/²?�9GAJ24-0EG24/²/�P<9�24-W/324/�h4P²5,249;/�*,CD:<N¥Y*,+G+;-W=82>/<1<24/�³w2>-0EG9H*,=Lh4P<9 X 78:ZY*,9;24/[EH2>/�\�:37,EH78]39G7uo
1<P X EG-W78/�*,V s"249;/lk,)!2>9�ºp9;P</<1z�DYP39�1<-024+;2S+qED*,9 X 2 �R/[EH249;1<9uYP3C X P3/<="1<24+ � �f� �WH[� �l-0+;E�h4P<V 2>-W/<2>/
1<-02���+G78+;]<-W/<+qEH9;P X EHP<9�+G2>-W/<2>9�sp7,]<]<NWP3/<=p*,/61�*,+�\.:<7,EG78/lT[1<-02w587,/�2>-W/<2>9.-W+G7�5,2 X EH789;-W2>NWNW2>/6s"78]<]Uo
NWP3/<=I1<7,V�-0/<-W2>9;E�OQ-W9;1lkvxvP<V�*,/<1<2>9G2>/'�§YP<:<9;EB1�*,+ � �q���WH[� ��h4P'2>-W/<2>V \�9;7U13P X EH-W7,/<+G78]J249G*uEH7,94T
1<2>9!1<24/	~M]<-W/
1<2>+"��P X N02478/3+"P<V X NW*,]<]3E4kJ��/
2>-W/<2>9!NW7 X *uNW24/¬��Y*,:3249GP3/<=<Tv13-W2z5,78/j*,N0NW24/¬A<-W+;:<2co
9G-0=824/I?B9GAJ24-FEH2>/@58249qOw2>/<1<2cEROQP39G1<2uT<-W+qEg24-0/�+G78N0CD:<249g\�9;78h42>�n+;EH*,9 X P</[EH249;1<9uYP3C X E4k���V¦|R*,:<V(24/
1<2>+t-0/
1<249"5,789GN0-W24=,24/<1<2>/j?B9GAJ24-FE"582>9;OS24/<1<2cEH2>/²/<-WCD:[Eqo�NW7 X *uNW24/
KL7U1324NWN0+!OQP<9G132(=,24h42>-W=,E4Tl1�*,�
1�*,+ � �f� �WH[� �n13P<9GCD: /3-WCD:[E;o¥NW7 X *,N02im.��2 X EG2¬24-0/<24/ A�2cEH9 Y*,CD:[EHNW-0CD:<24/ ³w24-FEH9H*u=	h>P<9 X 78: Y*,9;24/[EH2>/
\.9G7M1<P X EH-078/�NW-02>��2>9G/ X *,/</vk�)!-W2>+G2@/3-WCD:[E;o¥NW7 X *,N024/²m���2 X EH2ih>24-W=,24/�24-0/<2@+qED*,9 X 2�?BA3: Y*,/<=8-0= X 2>-0E
587,/�1<249Q~MCD:�*,NW2>/<+;EG9GP X EGP<9�1<24+g5,249qOw2>/<1<2>EG24/¬sp2>9G/<+>T3+;7n1�*,��-0V���*,N0NW2�587,/ _a` b�*uP3��=89GP3/<1�1<249
7,��24/<2>/�� � oq~UCD:�*uNW2"1�*,+ � �q� �WH8� �g24-W/324/L³w24-FEH9H*u=nNW-W2c��249qE}T<1<2>9�5878/L1<249�º"9�Y78�82":3249R1<24V¢1324+ �
582>9G=8N024-0CD:MA<*,9B-0+;E}TJ*,AJ249�24-0/<2�*u/<1<249;2���-W/ X 24NW*,A<:ZY*u/<=8-W= X 24-FERh424-0=,E}k�?�/ dfe bg*�:<-0/<=82>=824/'-0+;E�1<249
³w2>-0EH9G*,=n1<2>+ � �q� �WH8� �wh4Pi582>9G/�*,CD:3N�Y*,+;+G-W=,24/lk

?BP3��=,9GP</<1�13249 X 78V�]3NW-Wh>-W2>9;EH2>/�~MEG9GP X EGP<9�1<2>9�s"78]<]<N0P</<='1324+ � �q� � �SU"�z*,/�1�*,+n\.:<7,EG78/lT
X 7,/</[EH2w�DYP<9{1<-024+G2S|Q24+G7,/�*,/<hg/�P<9{24-0/<2w?�A<+GCD:ªY*uEHh>P</<=p*,/<=,24=82>A�2>/�Ow2>9G1<2>/lk8)!-024+;2S?�A<+GCD:ZY* EHh4P3/<=
249;=[*,AlTZ1�*u�'*,P<CD:�1<249z³w24-FEH9G*,=L1324+ � �q� � �WU"�!+;EH*,9 X 587,/²/<-WCD:[Eqo�NW7 X *uNW24/	m���2 X EH2>/²A�2>24-0/3»�P<�,E
OQ-W9;1lkM?B/ _a` b Ow*,9w-0+;Ew1<249S+G7�=82c��P</<1<2>/<2 � �f� � �WU ��of³S24-0EG9H*,=t1<78V(-W/<*,/[E}T8OzY*,:<9;24/<1�2>9�*,/ dfe bg*
X NW2>-W/<2>9�-W+;ER*uNW+�1<2>9�³S24-0EG9H*,=n1324+ �Rk

)!249tm��v2 X EH2I13249 ��o�sp2>9G/
�^24CD:<+;24N0OQ-09 X P</<=LOQP<9G1<2>/�V(-0Et�R-WN0��2z5878/^h>OS24-�24-W/U�a*,CD:<24/^78]Uo
EH-0+GCD:<2>/¶\�7uEH24/[EG-¨*,N024/ P3/�EG249;+GP<CD:[E}kgm�+(249;=[*,A +;-WCD:lT�1�*u��AJ24-W132¬\{7,EH2>/�EG-¨*,N02,T�*,P<�,249(-W/�24-W/324V
³w2>9G24-0CD:L/<*,:<2t1<249�~UCD:[OS24NWN02,TJ*,P3��=,9GP</<1r1<2>+R=,9G78�82>/L��V�*,=8-0/ZY*,9qEH24-0NW+Sh4Pr24-W/3249Q?BA<+;24/ X P</3=I1<2>+
��-W9 X P</<=8+;�MP3249G+;CD:</<-FEGEH+L�§YP<:<9G2>/lk���/[EH2>9G+;CD:<-W2>1<2�hcOQ-W+GCD:324/ 1<2>/ AJ24-W1324/ P</[EH249;+GP<CD:[EG24/�78]3EG-Fo
+GCD:324/ \{7,EH2>/[EH-¨*uNW24/�h>24-W=,24/�+G-WCD:�-0/�13249(m./<249;=8-W24*,A<:ZY*,/3=8-W= X 24-FEn1<24+nEG7,ED*,N024/���-W9 X P</<=8+;�MP3249qo
+GCD:3/<-0E;EH+4k

xvP<+�Y* EHh4N0-WCD:�OQP<9G1324/�*,P<CD: |R2>CD:</�P</<=82>/ �§YP<9 d ��2L1<P<9GCD:3=82>�DYP<:39;E}T�78A[OS78:<NR1�*,+(-W/�1<-W2>+G249
?B9;A�2>-0E
5,249;OS24/31<2>EG2�KL7M1<24N0N��§YP<9
1<2>/�º"9GP</31<h4P<+qED*,/31�1<2>+�s"249;/<+j/�P<9j+G24:39^AJ241<-0/<=,E	*,PU�
24-0/<24/r+G7(NW2>-WCD:[EH2>/¬s"2>9G/r*,/[Ow2>/<1<A�*u9B-W+qE}k �R/�*,A<: Y*,/<=8-0=65,78/r1<24/r1�*,9G*,P<+Q9G2>+GP<NFEH-W2>9G2>/<1<24/'KL7uo
1<2>NWN¨*uA<: Y*,/<=,-W= X 24-0EG24/ X 78/</[EH2r*,AJ2496=82>h424-0=,EnOS249G1324/lT�1�*,�j/<-0CD:[E;o�N07 X *,NW2Im��v2 X EG2L-0V ��*,N0NS587,/
d �R2B*,PU��=89GP</31�1<2>9 �!P�*u/�EG24/<h4*,:<N024/(1<-W2>+G24+Ss"249;/<+S/�P<9 X NW2>-W/6+G-0/<1lk���78NW=,NW-WCD:n-0+;E�1<-02 X 78: Y*u9G24/[EG2
\.:<7,EG78]<9G7M1<P X EG-W78/�587,/ �[oqKL2>+G78/324/r+;ED*u9 X 1<P39GCD:¬1324/rNW7 X *,N024/ �.oqº"9H*u]<:<24/�1378V�-0/<-W2>9;E4k<)!-W2>+G2
m.9G=82>A</<-0+G+G2"+;-W/<1@�DYP39g24-0/im BU]J249;-WV(24/[EQ*,V¦K¬*,-0/<h42>9�³w24+;CD:<NW2>P</<-0=8249RKL?!KL��5878/r³w2>1<24P3EGP</<=<T
AJ24-<1<2>V�1<-02�\.:<7,EH7,]<9G7M1<P X EH-078/n5878/ �[oqKL2>+G78/324/�*,/ d ��2�P</[EG249G+;P<CD:[EwOQP<9;1<2,T[P3/<161�*,+.h4P(1<2>/
249;+;EG24/²2 B3]J249;-WV(24/[EH2>NWN024/²)"* EH24/	�§YP<9t1<-W2 X 7,:ZY*,9G2>/[EH2�\.:<7,EG78]<9;7U1<P X EG-W78/	5878/ ��ofKL24+;78/<2>/�*,V
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s"249;/r�DYP<:39G24/ X Y78/</[EH2uk

� ��� ��� ��+}$����8� +4&6�"��$
%'&(�!%
xvP<+G*,V�V(24/U�a*,+G+;24/<1	-W+qE"h4Pj��24+qEHh4P3+;EH2>NWN024/lTª1�*u�r+;-WCD:j1�*,+p-0/
1<249"587,9GNW-024=82>/<1<2>/	?�9GAJ24-FE!58789;=82co
+GCD:3N¨*,=82>/<2I9;24NW*uEH-F5U-0+;EG-W+GCD:32,Tª/<-0CD:�Eqo�N07 X *,NW2(KL7M1<2>NWN�-W/	1<249 X 7,:ZY*,9G2>/[EH24/�\.:<7uEH78]<9;7U13P X EH-W7,/^587,/
\.-W78/324/�AJ2>OzY*,:<9qE6:�*uE4k.)!-W2�-WV¹y�249G=,NW24-0CD:²h4P�1<2>/�)"*uEH2>/�=,2>OS78/</<2>/<24/ m.9 X 2>/</[EH/<-0+G+;2�YP<AJ249
1<-02¬Kr241<-0P<V6ofKL7M1<- Z X *uEG-W78/324/�1<2>+I\.9G7M1<P X EG-W78/<+;78]J249H* EH789;+�+;-W/<1�-W/ Y��AJ249;24-0/<+;EG-WV(V�P</<=jV(-0E
m.9G=82>A</<-0+G+G2>/¬1<2>+ P�o�­ª7UCD:UofKL7M1<24N0NW+4k

��V ºp2>=824/3+H*uEGh�:<-0249Gh>P¬2 B3-0+;EG-W249;24/r�§YP<9Q1<-W2 X 78:ªY*,9G2>/�EG2�\.:<7,EG78]<9;7U1<P X EG-W78/i587,/��[oqKL2>+G78/<2>/
/<7MCD: X 2>-W/<2'2 BU]�2>9G-WV(24/[EG24NWN024/¶)"* EH24/vkS?�P<�8249;1<24V +G-0/<1 1<-02LEH:324789;2>EH-0+GCD:<2>/ ��/<+;-WCD:<2>9G:<2>-0EH2>/
=89}Y78�8249t*,N0+"-WV��J*uNWNW2�1<249z\.9G7M1<P X EH-078/
5878/�\�-078/<2>/lkª��/<+GAJ24+;78/<1<2>9G2@1<*,+"y�249G:<*,N0EG24/	1<24+z\.9G7uo
1<P X EG-W78/<+;78]J249H* EH789;+z*uA<+G2>-0EH+"13249zK¬*,+;+G24/3+GCD:�*,N02,T{1�*,+"-0/	2>9G+qEH249t­ª-W/3-W2�5,249H*u/�E�OS789qEHNW-0CD:�-0+;E!�DYP<9
1<-02Lh>P<V ��2>-WNQ2 X NW*uED*,/[EG24/ �R/�EG249;+GCD:<-0241<2'hcOQ-W+;CD:<24/ 5,249;+GCD:<-0241<2>/<24/ |Q24CD:</�P</<=,24/lTg-0+;E(/<-0CD:�E
+G-0CD:<249Q��24+qEH=82>NW2>=,E}k���/¬13-W24+;24V xvP<+G*,V(V�2>/<:�*,/<=6-0+;E�*,AJ249Q5878/¬³w241<2>P3EHP3/<=<TJ1�*,�(1�*,+R-W/r1<-W2>+G249
?B9;A�2>-0Ei*u/<=824/378V�V(24/32¬y�249;:�*,N0EG24/¶1<2>+r\�9;7U13P X EH-W7,/<+G78]J249G*uEH7,9G+�*,A3+G24-FEH+�1<2>9rK¬*,+;+G24/3+GCD:�*,N02
]<:[£M+G- X *uNW-W+;CD:^V(7,EG-05M-W2>9;E"P</31	EG:<24789;2>EG-W+GCD:^=8P3Ep��P</<13-W249qEp-W+qEp-W+;E4TlOzY*,:<9;24/<1^-W/<+;A�2>+G78/<13249G2(1�*,+
-W/ D ]<-02�MLK
N�582>9;OS24/<1<2cEH2(y�249G:<*,N0EG24/'587,/^1<2>/
EH24CD:3/<-W+;CD:<24/�)!2>ED*u-WNW+�1<249p³S24:�*,/31<NWP</3=�1<24+p24N02co
V(24/[ED*,9;24/	\.9G78h>24+;+G24+�*,A<:ZY*u/<=,E}kl)!-W2�-0/ D ]<-02�MLK�N.=82>��P3/<1<24/324/²m���2 X EH2uTlOQ-W2nh>P<V ³w2>-W+G]3-W24N�1<-W2
+;EH*,9 X 2Bm.9;: Y78:�P</<=z1<249 X 78: Y*,9G2>/�EG24/�\.9;7U1<P X EG-W78/(*,/�_a`cbBT�V YP3�,EH2>/�+;7�*,P3CD:I-W/61<2>9 X 78: Y*,9;24/[EH2>/
\.9G7M1<P X EH-078/
5878/^\.-W78/324/	*,P3�±EG9G2>EG24/lkª?�P<+p1<-W2>+G2>V¹ºp9;P</<1<2n-0+;Ep1<-02n=8P3EG26|R2>]<9G7M1<P X EH-078/j1<249
)"*uEG24/z� YP39�1<-02w\.9G7M1<P X EG-W78/t5878/n\.-078/<24/�*,/ _a` b^-0/�1<-024+;249�?�9GAJ24-FE�2>-W/<2�1<24PUEHNW-0CD:<2g³S24+;E Y*uEH-0=8P</<=
�§YP<9�1�*u+Q5,249qOw2>/<1<2>EG2�y�249;:�*,NFEH24/i1<2>+B\.9;7U1<P X EG-W78/3+G78]J249G*uEH789;+R*,A<+G2>-0EG+�1<249�K¬*,+;+G2>/<+GCD:�*uNW2,k

��2>-0EG249G:3-W/ X 7,/</[EH26-W/
1<-024+;249p?B9;A�2>-0E"/�*uCD:<=82>OQ-024+;24/jOw2>9G1<2>/lTZ1�*,��24-0/<2n/<-0CD:�Eqo�N07 X *,NW2z³w2co
:�*,/31<NWP</3=z1<2>9 ��o�\�9;7U13P X EH-W7,/(P3/�*,AJ1<-W/<=,A�*,9.-W+qE}T[P<V�1<-W2>+G24/I\.9G78h>24�th4P35,249GN Y*,+G+;-W=th4P�A�2>+GCD:<9;24-Fo
AJ24/lk���V º"24=82>/<+H* EHhj1�*,h>P -W+qEi1<-W2 X 78: Y*,9;24/[EH2^\.:<7,EH7,]<9G7M1<P X EH-078/�5878/ \.-W78/<2>/ /3-WCD:[Er+G24:39
+G2>/<+G-FEH-F5i*,P3��/<-WCD:[Eqo�NW7 X *uNW2!m���2 X EH2uk

m B3]J249;-WV(24/[EH2>NWN02Q)"*uEH2>/(�DYP<9�1<-02 X 78:ªY*,9G2>/�EG2!\.9G7M1<P X EG-W78/n587,/ �[oqKL2>+G78/<2>/(OnYP39G1<2>/IOw2>-0EG249G2
~UCD:<N0P<�,��78N0=8249;P</<=82>/¬2>9GN¨*uP<A�2>/lk���-W2>9GAJ24-{-W+qEB-0/<+GAJ24+;78/<1<2>9G2 _a` b 587,/'��/[EH249;24+;+G2,Tª1<*I1<-W2 ��/[EG249qo
+GCD:3-W24132Ih>OQ-0+GCD:<2>/²1<2>/²m.9G=82>A</<-0+G+G2>/�582>9G+;CD:<-W2>1<24/<2>96KL7M1<24N0NW2�� YP<9t1<-024+G2>/²s"249;/�*uV =89 Y78�uEH24/
+G-0/<1lk���V�h>OQ-W+;CD:<24/�1<2>/�24-W/3h424N0/<24/�KL7U1324NWN024/²h>P�P</[EH249;+GCD:<2>-W1<2>/lT�OzY*,9;2@24+�AJ249;24-FEH+n*,P3+G9G2>-Fo
CD:<2>/<1lT�1<-W2tº"9�Y7,�824/<7,9G1</�P</<=(1<2>+�1<-F�v2>9G2>/�EG-W2>NWNW2>/@��-W9 X P3/<=8+G��P<2>9G+;CD:</<-0E;EH+>TJ+;7�OQ-W2p1<-W2p��P�*,N0-0EH* o
EH-F582"��-W/ X 24NW*,A<:ZY*u/<=8-W= X 24-FE�h4P X 2>/</<2>/lk

� ��� ��$�#���+$!��w#
)"*,+�-0/�1<-W2>+G249Q?�9GAJ24-0Ew58789;=824+qEH24N0N0EG2tKL7U1324NWN��§YP<9�1<-W2 X 78:ZY*,9;24/[EH2z\.:<7,EG78]<9G7M1<P X EG-W78/�+qEH24N0N0E�2>-W/<2
1<2>P3EHN0-WCD:<2�y�249;A�2>+G+G2>9GP</3="=824=82>/�YP<AJ249�2CBU-W+qEH-W2>9G2>/<1<24/�|R2>CD:</�P</<=82>/n1�*,94k �RV�V¬Y78=8N0-WCD:<2.?�/<+H* EHhco
]<P</ X EG2(�DYP39pOS24-FEH2>9G2 ��/[EH2>9G+GP3CD:MP3/<=824/�h>P�1<-0+ X P3EG-W249;24/lTªV�P<�rOQ-0241<2>9ph>OQ-W+;CD:<24/²\�-078/<2>/^P</31
�[oqKL2>+G78/<2>/LP3/�EG249;+GCD:<-0241<2>/¬Ow2>9G1<2>/lk

��V �J*uNWN�1<2>9@\.-W78/324/ -0+;E�1�*,+(24/[E�OQ-WC X 24NFEH2jKL7M1<2>NWNQA�2>9G2>-0EH+�+G2>:<9@*,P3+G=82>9G24-F�±E}T.Ow*,+I2>-W/<2>/
1<2cED*,-0NWNW-0249qEH24/6y�249;=8NW2>-WCD:�V�-FEw2 B3]J249;-WV(24/[EH2>NWN024/@)"* EH24/Ih4P<N0-W24�3kU��/@?�/�A�2cEH9H*uCD:�EQ13249g+;24:<9g=,P3EH2>/
)"*uEG24/ -0+;E@2>-W/<2L/ZY*,:<2>9G2 �R/[EH249;+GP<CD:�P</3= 1<2>9@m���2 X EH2
1<2>9�s"249;/<+;EG9GP X EHP39@1<24/ X A<*,94k��R-W2>9GAJ24-
X Y78/</[EH2>/�5,249G+;CD:<-W2>1<24/32pKL7M1<24N0NW2��§YP<9�1<24/Iº"9GP</<13h4P<+qED*,/<1I1<24+Ss"249G/3+SV(-0EG24-W/<*,/<1<2>9�582>9G=8N0-WCD:<2>/
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OS249G1324/lk3)!249Sy�2>9G=8N024-0CD:IV(-0E�2CBU]J249G-0V�2>/[EH24N0NW2>/I)"*uEG24/@AJ24-J=89;78�824/���V�]3P<NW+uYP<A�2>9;EG9�Y*,=82>/ X Y78/</[EG2
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+G-0/<1 * xvP<V¢2>-W/<2>/¬-0+;ER1�*,+BK¬*uEG9G-[BU2>NW24V(24/[ER/�P</¬h>249;NW24=uE�-0/L2>-W/<2�~UP<V(V(2�YP<A�2>9�NW*,P3EG249Q��2>9GV(2,T
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13249L~U-WV(]<+;78/3��789;V�2>N"*,P<+;=82>OS249qEH2>ELOw2>9G1<2>/ X Y78/</324/lk�)!249
h>OS24-FEH2p�{249GV«V(-0E , � � � ¤ � X *u/</r*,/�*,N078=nA�2>:�*,/<1324N0EQOS249;1<24/lk
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 � � �
 #�# 24/[EG:�*,N0EG24/ �;2>OS24-WN0+t*,NWN02���2>NWN024/3��P</ X EG-W78/324/lTl13-W26h4P^24-W/324V 1<2>9pA�2>-W1<2>/

y�249qEH-0h424+t=82>:ZY789G2>/lk{~U-02(2>/[EH:�*,NFEH2>/²*,P<CD:^1<-W26��/[EH2>=89H* EH-W7,/�YP3A�2>9z1<-02���-W/ X 24N°Tª1<-W2n587,NWNW+qE Y*,/31<-W=
�a* X EH7,9G-W+;-W2>9;E�OS249;1<24/ X 78/</[EG2,k ��V�1<*,+SK¬*uEH9;-[BU24N024V(24/[E�h4P�A�2>9G2>CD:</<24/�V�P<�pV�*,/6/MP3/�1<-02QA�2>-Fo
1<2>/6��P3/ X EH-W7,/<24/ 
 � � �!$# # P</31 
 � � �
 #�# �§YP<9�*uNWNW2��^249;EG2w587,/�¤�P3/<1���24+qEH2Q)!9G2>:<-WV(]<P<N0+G2�A�2>9G2>CD:</<24/vTP<V�1�*,/3/I1<-02���/[EH2>=89H* EH-W7,/	YP<AJ249�¤iP</<1 � *uP<+Gh>P3�§YP<:<9;24/lk<~UCD:<NW-024�8N0-WCD:6V�P<�z/�P<9w/<7MCD:^YP<AJ249S*,N0NW2)!9G2>:<-WV(]<P<N0+G2z+GP<V(V�-0249qEBOS249G1324/lkZ)!-02n³w249;24CD:</�P</3=L1<2>9!5878/ 
 � � �!$# # P</<1 
 � � �
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 � � �!$# # P</<1 
 � � �
 #�#��-W/ X 24N0-W/[EH2>=89H* EH-W7,/<24/i*,P3+G=82c�§YP<:<9;EQOS249;1<24/lkJ³w2>-W1<2"13-W24+;2t��P3/ X EH-W7,/<24/i:�*,AJ24/r1<-024+G2>NWAJ2p��789GV *
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OS78A�2>- � P3/<1 	 � YP39 �;2cOw2>-WN0+t2>-W/<2>/�~3* EHh6/�P X NW247,/<-W+;CD:<249 �"P<*,/[EH24/3h}*,:<N024/^+;EH2>:<24/�P</<1 � 24-W/y�249qEH2 B37,]�2>9H*uEG789Z-W+;E4T}5878/z1<24V h4P</ZY*uCD:<+;E�*,/<=82>/<78V(V�2>/pOQ-09G1lT�1<*,��2>9 X 24-0/<2���V�]<P3NW+G2�A<hcOpk ?BAUo
NW2>-0EGP</<=82>/r2>/[EH:ZY*,NFE}k

)!-W2S?BP<+qOw2>9;EHP3/<=z13-W24+;249��{249;V�2w=824+;CD:<-W2>:�E4T8-W/31<24V�h4P<2>9G+qE�1<-W2w)!-W9H*uC4+;EG9GP X EGP<9�5,78/ �
� � � 
*,P<+;V�P<NFEH-W]3NW-Wh>-W2>9;E�OQ-W9;1lkl)!2>9B9;24+GP3N0EH-0249;24/<1
?�P<+G1<9;P<C X -0+;E!2>-W/<2n~UP<V(V�2LYP<A�2>9!+ X *,NW*,9G2z��2>9GV(2,T

1<-02I*,P3+�24-0/<24V�\.9G7M1<P X E�5,78/²1<9;24-���2>NWNW2>/3��P</ X EG-W78/<2>/�AJ24+qEH24:324/lk��,2>1<2��^24N0NW2>/3��P</ X EH-078/�-0+;E
�a* X EH7,9G-W+;-W2>9;E�-0/r2>-W/r\.9G7M1<P X E�*,P<+Q1<2>V«|�*u1<-¨*,NW*,/[EH2>-WN T�P</31L1<2>V¢OQ-W/ X 24NW*,A<:ZY*,/3=8-W=82>/���2>-WN°T<1<249
1<P<9;CD:¬2>-W/<2ps"P<=82>N0»{Y*uCD:<24/3��P3/ X EH-W7,/L=82>=824AJ24/r-W+qE �a+>kJbBk0� �§k

)"*,+@?�P<+GV�P3N0EH-0]<NW-0h4-0249G2>/ +;7�OQ-W2'1<-02'³w2>9G2>CD:</�P</<=�1<249@��-0/ X 2>NW-0/�EG24=89G*uEH-078/�=824+;CD:<-W2>:�Ei-0V
587,9H*,P<+RV(-0EQ�R-WN0��2�5878/¬KL?.�Q�Bm�KL?.���qbw?zkl)"*,AJ24-ªV	YP<+;+G24/ �;2>OS24-0NW+Q��/[EH2>=89H*,N02�YP<A�2>9Q1�*,+R\.9G7uo
1<P X ER*,P3+R139G24-lspP3=824NF»{Y*,CD:<2>/3��P</ X EH-078/<2>/L*uP<+G=82cOw2>9;EG2>EROw2>9G1<2>/lk�)"*,+Qm.9G=82>A</<-0+�24-W/324+�+G7,NWCD:<2>/
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��V¹:<-0249;A�2>-S1<2>/�~U]J24-0CD:<249G*,P3�±Ow*,/<1�-W/²ºp9;24/<h>24/�h>P²:�*,NFEH24/vTZOQ-09G1 � /�P<9z�DYP<9�)!9G2>:<-WV(]<P<N0+G2� _ � � ` � � � P</31 � _ � � � � � ` � UI*,A<=,24+G]J24-0CD:<249qE}kv)!-W2tm BUEG9H*,:3-W249;P</<=�1<24+R��2>9;EH2>+B587,/� �DYP<9zA�2>NW-024A<-0=82I)!9;24:<-0V�]3P<NW+;�MP<*,/[EH24/3h}*,:<N024/�*uP<+�1<2>/���2>NW1<2>NW2>V�2>/�EG24/²=,24+GCD:3-W24:[En1<*,/</�V(-0E
��-0N0��2!13249R³w24h>-W2>:MP3/<=824/
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1<-02�N024-WCD:[Ez*,P<+z1<24/�24/[EH+;]<9G2>CD:<24/<1324/ ³w24h>-W24:�P</3=824/�� YP39z1<-02@bwN024A<+;CD:Uoqº"789;1�*,/�s"7M2��(h4-024/[EH2>/
D �;7[*IFIH�NZ:<249;=824N024-0EG2>E�OS249;1<24/ XvY7,/</<24/vk
�B*,CD:�1<-024+;249���/[EH2>=89H* EH-W7,/²-W+qE �;2413249n1<2>9�A�2>-W1<2>/�y�249qEH-0h424+n/�P<9�/<7UCD:�2>-W/<2@��P3/ X EH-W7,/²1<249

|R*,1<-¨*uN05u*,9G-W*,A<N024/�¤¶A3h>Opk � T.P</31 A�2>+;EG24:[E�*,P3+�2>-W/<2>V \�9;7U13P X E�*,P<+(1<2>V ��2>9;E@1324+6��-W/Uo
X 2>NW-0/�EG24=89G*,NW+pP</31²1<9G2>-�|�*,13-¨*,NW*,/[EH24-0NW2>/'5878/��^24N0NW2>/3��P</ X EH-078/<2>/lkZ)!-W2n582>9GA<N024-0A�2>/<1<24/�A�2>-W1<2>/
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