
Instituto
Balseiro

��� ��� � � ���	 


��
 �� ��� � � 	 � � ����� ��� 	

�������

� �������� �



Instituto
Balseiro

��� �!�#"$"�% &'�()%*(+��,-%.,$/�,0'21�30�4���5%.6$'87:9<;=;>9
? &%@�A%@"�3

%.(���,B6#/+"$"#%@'�(��#�
� C@DFE�GIHKJ=LMEINPORQTSUSWVXGYV>OZD@QWE[OME=\RJ=LME[] &J=C$LME�E[CFD@J_^MVa`@JbLME+QTORCFDFNPHKGIGIQWV>OME[CI\McbGIJ<NPQTSTSUJ=C:GYV>Oed<;bfKN@V=gKSWE[]hJ=C�LME? &i C@QTGIJ�j530fKJ<N@DFEkHKCFDFE[Ll^RJbN@E[GIQTgKQTLMV_HRORJb^MVa`@JhLME+NPE[CFfKHME[CFD@J=C[j
m "�HRE[OnDFEkSUJ=C-f &J<o>QTORJ=C�prq=EINPQWsutZHRE�tAHME+E[CFD &E[OvDFVALKJ=C-gKQWE[OwQT]hfRN@E[C@J=CIj
m �:C@GYNPQWgKJwCPHxOMV>]XgRN@E_E[OySUJw^MVa`FJeLMEhN@E[CFfuHME[CFD@J=C+pzsKNP]hEhJ=S5fKQWE=j{� C@GYNPQTgKJ|D@J=]kgKQ &E[O}HROxO &HR]_EIN@VlLMEDFE[S &EI~�V>OMV�J=S�GIHRJ=S�f�V�LRJ=]_V>C�GYV>]XHKORQTGIJ<NPSWE�LRHMN�J=OnDFE�E[SusuOrLME+CFE[]hJ=ORJbC@Q�~�HME�fRN@E[CFE[STE[GIGIQWV>ORJ=LMVbfKJ<NPJbSTJE[OZDFN@EIq�QTCFD@J�j
m �:SRGIHRJ=LMEINPOKQTSTSWV+J=La`@HROZDFVkGYV>OnD@QTE[OME�d<;+fKN@EIo>HROZD@J=C:tAHME$HRCFDFE[L{LMEIg�EIN &J�GYV>OZDFE[CFD@J<N�]hJ<NPGIJ=ORLMVXE[OhSTJ�^RVa`FJLME�N@E[CFfuHME[CFD@J=C+�>�����������>�<�����@�����n�u�����)�u�� �a�n�������XJ=tAHME[STSTJ|SWEIDFNPJ|tZHREbQUORLRQTtAHME�STJ|J=SWDFEINPORJ<D@QTqaJq &J=STQTLRJ�\RLRE�STJ_C@QWo>HRQTE[OnDFE�~�V=NP]hJ��

12. a b c d e

/�CFDFE[L_fKHRE[LME$tZHRE[LRJ<NPCFE$GYV>O_E[SKGIHRJ=LMEINPORQUSTSWV�LME-fRN@EIo>HROZD@J=CI\nJ=C &i tZHRE$SWE$GYV>Onq�QWE[OME$]�J<NPGIJ<N:STJ�N@E[C@fKHME[CFD@JE[SWEIo>QULRJbD@J=]kguQ &E[OlE[O &E[S�\KfKJ<NPJ_C@HlGYV>OZDFN@V>S�j
m �AE�SWE0J=CPQWo>ORJ<N &JXHROhfKHKOnDFV�JXGIJ=LRJXfRN@EIo>HKOnD@JXGYV>OnDFE[CFD@J=LKJ�GYV=NPN@E[GYD@J=]_E[OZDFE=j-�AE�SWEBJ=C@QTo>ORJ<N &J�GYEIN@VXfuHROnDFVJ{GIJ=LRJhfRNPEIo>HROnD@J�]hJ=S�GYV>OZDFE[CFD@J=LRJ�\�GYV>Oe] &J=C0LMEXHRORJbN@E[CFfuHME[CFD@J_V|OMV�GYV>OZDFE[CFD@J=LRJ�jB��V=N0STVhD@J=OnDFVrCFEN@E[GYV>]�QWE[ORLRJ_OMVhLRE*`FJ<N$fKN@EIo>HROZD@J=CBC@QTOwGYV>OZDFE[CFD@J<N[j
m ,$QTE[OME�/0C@DFE[LvJ{C@HlLRQTC@f�V>CPQTGIQ &V>OrLMV>CB^RV=NPJ=C$fKJ<N�J_DFEINP]hQTOKJ<NBE[S�EY�MJ=]_E[O�j-� C@DFV�N@EIfRNPE[CFE[OnD@J���]hQTOAHMDFV>CfKJ<N�JhGIJ=LRJhfKN@EIo>HROZD@J�j:,!NPJ<DFEXLMEXOMV_DFNPJ<gKJ<NPC@E�E[OlfRNPEIo>HROnD@J=C0tZHREkSWE+N@E[C@HKSWDFE[OlLRQW~ &i GIQTSTE[CIj "#V>OnDFE[C@DFEXE[OfRN�QT]_EIN-STHMo>J<NBSUJ=C$tZHRE�SWE+N@E[C@HRSTDFE[Ow] &J=C$~ &J=GIQTSWE[C�pwLME*`FE�JhSTJ=C-V=DFN�J=C$fKJ<NPJbE[S�suORJ=S�j

 W W  1�/�� (�3¡��/0�:64,$�)¢W¢W¢

%*OKCFD@QWD@HMDFVh1�J=STCFE[QTN@VM�5,�E[S &EI~�V>OMVM��£�;>9=¤a�=�Z¥-�=�{¦�§[d�§©¨<¦�§[ª=d{7 ? 30«X�4£�;>9=¤a�=�Z¥¬7�=�n¦�§I;>9��J=Ov"�J<N�SWV>C-LME�1�J<NPQTSWV�GP^RE�7:6 &i Vh(0EIo=N@V



®R¯±°�¯©²I²P³�´µa¶l·*¶R¸©¹ ³ ¹@ºM¹¬µX»-¼ ° ¸ ¯±³W½ µb¾ ¿AÀ=À©¿ §

§<j�Áa"�H &J=S=E[C!J<fRN@V©��QT]�J=LRJ=]_E[OZDFE:STJ$]�J=C@J-E[O�Â�QTSWV=o=N�J=]_V>C�LME HKO+gKSWV�tZHRE5tZHME E[C�J<N@NPJ=C@DFNPJ=LMVBf�V=N�HKO�]_V=DFV=NLMEX�>;h^MfzJv§[¦_]|¨aC0C@Q�E[S!GYVAEYsuGIQWE[OZDFEbLMEkN@V=Ã[J=]�QWE[OnDFVrE[C�;�jT§[¦>ÄÅ£.§k^MfvÆÈÇÉ�nª_Ê2\�STJ{J=GYE[SWEINPJ=GIQ &V>OzLMESTJbo=N�J[q=E[LRJ=Lvo{ÆË¤AjÌch]|¨aC@Í[¥�j
£�Jn¥l¦<;=;�j £�g�¥Î§[9=¦<;�j £�G©¥x§[d=¦=dAj £�Lu¥Î§Y�n9=¦Aj £�EÉ¥l9�§[c=¤Aj

9AjB��V=N�HROzfKSTJ=ORV|QTOKGISTQTORJ=LMV|CFE_LME*`@J=OzGIJ<EINXJ=SÏ]hQTC@]_V|D@QWE[]_f�VM\�N@V�LRJ=ORLMVrC@QTOzLME[C@SUQWÃ[J<N[\�DFN@E[C�E[CF~�EINPJ=C+LME
QWo>HKJ=S�]hJ=C@J_DFV=D@J=S�EkQWo>HRJ=S�NPJ=LKQWVhÐb\Mf�EIN@VhGYV>OlSTJ_]hJ=CPJhLRQTCFDFN�QWgKH &i LKJkLME�LRQT~�EIN@E[OZDFE[C$]hJ=OREINPJ=CI�
�!JÎE[CF~�EIN�J}§rE[C�]hJ=GIQWÃ[JÎpyD@QTE[OMEwHRORJÎLRQTCFDFN�QWgKHRGIQ &V>OÑLMEw]hJ=C@JÒHROKQW~�V=N�]_E{E[O�q=V>SUHR]_E[O�j}��Jx9vD@QWE[OMEHRO}^AHME[GYVÎE[CF~ &EINPQUGYVzE[O�C@H}QTOZDFEINPQWV=N[\ÏGYV>O�LRQTC@DFNPQWgKHRGIQ &V>OxHRORQW~�V=NP]_E{CFV=gRN@E|E[S q=V>SUHR]_E[OÑEI~�E[GYD@QWq<J=]_E[OZDFEV�GIHMfKJ=LMV�f�V=NwSTJ�]hJ=C@J�Ó�]hQWE[OZDFNPJ=CwtZHREÎSUJ}d}D@QWE[OREÎLRE[ORC@QTLRJ=L�q=V>STHR] &EIDFN�QTGIJ�OMV�HRORQW~�V=NP]_E=\0C@QWE[ORLMV]hJ©p=V=N0STJ_LRE[ORC@QTLRJ=LwGYEIN�GIJhLME[S�GYE[OZDFN@V�LMEXSTJbE[CF~�EINPJ�j
Á©� OltAH &E�V=NPLRE[OlSTSWEIo>J=OwSTJ=C$DFN@E[C$E[CF~�EINPJ=C$J�STJbgKJ=CFE�LME[S�fKSTJ=OMV_QTORGISUQTORJ=LMVZÄ

£�Jn¥w��J=C$DFNPE[C$C@QT]�HRSWD &J=OME[J=]hE[OnDFE=j£�g�¥|��Jl§<\KSUHMEIo=VhSTJh9bp{suORJ=ST]hE[OnDFE�STJhdAj
£�G©¥w��Jl§<\KSUHMEIo=VhSTJhdbp{suORJ=ST]hE[OnDFE�STJh9Aj

£�Lu¥r�!JhdA\KSTHMEIo=V{STJw§�p|suORJ=ST]_E[OZDFE�STJh9Aj
£�EÉ¥w�!Jh9A\KSTHMEIo=V{STJhd�p|suORJ=ST]_E[OZDFE�STJw§<j

dAjB�:OwE[S�GIQWNPGIHKQWDFV_LME�STJ�sKo>HMN�J�\RSTJ_GYV=N@NPQWE[OZDFEkÔ{E[C$QWo>HRJ=S�J
£�Jn¥w;�j
£�g�¥ÖÕÍ@× \uGYV>OwE[S�CFE[OZD@QTLMVhQTOKLRQTGIJ=LMVbE[OlSTJ�suo>HMNPJ�j
£�G©¥ØÕ× \RGYV>OlE[S�CFE[OnD@QULMVhQTORLRQUGIJ=LMVbE[OlSTJ�sKo>HMN�J�j
£�L�¥ Õ × \RGYV>OeC@E[OnD@QTLRV_V=fKHME[CFDFV�J=S�QTORLRQTGIJ=LRV�E[OeSTJ�sKo>HMNPJ�j
£�EÉ¥ÙÕÍ@× \uGYV>OlCFE[OZD@QTLMV_V=fKHME[C@DFV�J=S�QTORLKQTGIJ=LMVbE[OlSTJ�sKo>HRNPJ�j

−

+

Ú
Û Ú

ÛÜ
Ü
Ý

Þ

Ý Ý#ß[à
Ü�ß[à

�MjB�4J<NPJ_CFE[GIJ<NBE[S�QTOnDFEIN�QWV=N-LME+HRORJ�g�V=DFE[STSTJ�C@QTOrGYV>OnD@J=]�QTORJ<NPSTJ�\MCFE+fuHME[LME�^RJ=GYEIN$q<J=G &i V_E[OwC@HrQTOZDFEINPQWV=N[j:��Q^RJ©p|HKORJ�o=V=D@JhLME�J<o>HRJ_E[OwSUJXg�V=DFE[STSUJ�\ &E[C@D@JhCFE+EIq<J<f�V=N�J<N &J_^RJ=CFD@JhLRE[C@J<fKJ<N@E[GYEIN[j�ÁÉá�H &E�CPHRGYE[LME�GYV>OlSTJDFE[]_f�EINPJ<D@HRNPJ�â8LME�STJbo=V=D@JnÄ
£�Jn¥w30HR]hE[OnD@J�j
£�g�¥|ã�QUC@]hQTOAHMp=E=j
£�G©¥w�!EIN�]hJ=OME[GYEXGYV>OKCFD@J=OnDFE=j

£�Lu¥|30S�fRNPQTORGIQTfKQWVXJ=HK]_E[OnD@J�\uSTHMEIo=V�LRQUC@]hQTOAHMp=E=j
£�EÉ¥r30S�fRNPQTORGIQTfKQWVXLKQTC@]hQTOAHMp=E=\MSTHMEIo=VhJ=HK]_E[OnD@J�j

¦AjB/�OÒJ[q�Q &V>OÒq�HME[STJrGYV>OÒq=E[SWV�GIQTLRJ=LÒGYV>OKCFD@J=OnDFE�N@E[CFf�E[GYDFVlLME[SÏJ=QWN@EbpvN@E[J=STQWÃ[JwHROzq�QTJÉ`FEhLME_QTLRJ|peq�HME[SWD@JE[OZDFN@EbLMV>C0GIQUHRLRJ=LME[C0äËplå|jB��J{GIQTHRLRJ=Lvå�CFE�E[ORGIHME[OZDFNPJ�^RJ=GIQUJ�E[S�� CFDFE�LMEbäk\�pwE[OvHKOvL &i JhGIJ=ST]_VE[S�D@QWE[]_f�VhDFV=D@J=S4tZHREkQTORC@HK]_E+E[S�NPE[GYV=N@NPQTLMV{LMEkQTLRJhpwqAHME[STD@J_E[CBæ±j0"�HRJ=OKLMVhCFEXGYV>]hfKJ<NPJ{E[CFEkD@QWE[]hf�V
æ�GYV>OÑE[S D@QTE[]_f�Vlæèç|tZHRE�N@E[C@HKSWD@J<N &i JlORE[GYE[C@J<NPQWVvfKJ<NPJe^KJ=GYEINXE[S#]hQTC@]hVlqAQUJÉ`.E{f�EINPVlE[OÑHKOyL &i JlE[OyE[StAHMEhCFV=fKSUJrqAQWE[OZDFVeLME[S � CFDFEhGYV>Oyq=E[SWVAGIQULRJ=LxGYV>ORCFD@J=OZDFE�E{QWo>HRJ=SÏJx§©éA§I;vLME�STJrq=E[SWV�GIQTLRJ=LÒLRE[S5J[q�Q &V>O�\E[OZDFV>ORGYE[C0N@E[C@HRSWD@JbtAHMEhjIjIj

£�Jn¥wæÒÆ�æ*ç>j £�g�¥|æxÆê§<ëT§=§�æèçAjw£�G©¥ræxÆê§<ëì;M§�æèçAj+£�Lu¥|æxÆí;�ëÌ¤�æ*çnjÈ£�EÉ¥ræxÆî;�ëÌ¤=¤�æ*çZj



9 ®R¯±°�¯©²I²P³M´µa¶w·*¶K¸[¹ ³ ¹@ºM¹¬µ�»-¼ ° ¸ ¯±³T½ µb¾5¿AÀ=À©¿
ªAjB/�OhN@V>SUSWV+LMEB^RQTSTV�LREBGYV>CFEIN�GYV>]_VXCFE0]XHME[C@DFNPJ+E[O�SUJ�sKo>HMNPJ�D@QWE[OREBHRO_NPJ=LKQWV+EY�ADFEIN�OMVXÐ�ï4p_HROMV�QTOZDFEINPOMV
Ð�ð>j5�:S�N@V>STSTV�N�HME[LRJ_C@QTOwLRE[C@STQWÃ[J<N$CFV=gKN@E�HRORJ_]_E[CPJ_p{E[C@D &JhQTORQTGIQUJ=ST]_E[OZDFE�E[OlN@EIf�V>CFVMj
�AE+E[]hfKQWEIÃ[J_JbD@QWNPJ<N0LME�HROr^RQTSWV_tAHME+E[CFD &JhJ<NPN@V>STSTJ=LMVCFV=gKN@ElE[S$N�J=LRQWVyQTOZDFEINPOMVMj��!JÒ~�HREIN@Ã[Jyñò~�V=NP]�JyHRO
&J=OMo>HKSWVÒó)N@E[CFf�E[GYDFVxJÎSTJÎ^MV=NPQTÃIV>OnD@J=S�\ D@J=S-GYV>]_VyCFE
]�HME[CFDFNPJ�E[O�SUJysuo>HMNPJ�j�ÁÉ"�H &J=S�LREÎSUJ=CwC@QWo>HRQWE[OZDFE[CJasKN�]hJ=GIQWV>OME[C-E[C0GIQWEIN@D@JnÄ ô ô ô ô ô ô ô ô ô ô ôô ô ô ô ô ô ô ô ô ô ô

õ õ õ õ õ õ õ õ õ õ õõ õ õ õ õ õ õ õ õ õ õ
ö
÷

ø�ù
ø�ú

£�Jn¥w�5��QTC@DFEXHRO &J=OMo>HRSWV|GYN &i D@QTGYV{fKJ<NPJhE[S�GIHRJ=S!E[S�NPV>STSWV�OMVrCFE�]XHMEIq=E=\�]_VÉqAQ &E[OKLMV>CFEb^RJ=GIQTJ|STJ�LMEINPE[GP^RJfKJ<N�JbqaJ=SWV=NPE[CBGP^KQTGYV>C$LMEkóÑpw^RJ=GIQTJ_STJ_QTÃ[tZHRQTEINPLRJ�fKJ<NPJ_ó}o=NPJ=ORLRE=j
£�g�¥r�:S�N@V>STSWVhC@QTE[]_fRN@E+CFE�]_VÉq=EIN &J�^KJ=GIQTJhSTJ_QWÃ[tAHRQWEIN�LRJ�\MQTORLMEIf�E[ORLRQTE[OnDFE[]_E[OZDFE�LME[S�q<J=SWV=NBLME�ó:j
£�G©¥w�:S�N@V>STSWVhC@QTE[]_fRN@E+CFE�]_VÉq=EIN &J�^KJ=GIQTJhSTJ_LMEINPE[GP^RJ�\KQUORLMEIf�E[ORLRQWE[OZDFE[]_E[OZDFE+LME[S�qaJ=STV=NBLME�ó:j
£�Lu¥r�5��QTC@DFE�HRO &J=OMo>HRSTV�GYN &i D@QTGYVXfuJ<NPJkE[S�GIHRJ=S�E[S�N@V>STSTVXOMVbCFE+]XHREIq=E=\R]_V©q�Q &E[ORLMV>CFE+^RJ=GIQUJXSTJ�QWÃ[tAHRQWEINPLKJfKJ<N�JbqaJ=SWV=NPE[CBGP^KQTGYV>C$LMEkóÑpw^RJ=GIQTJ_STJ_LREIN@E[GP^RJhfKJ<NPJ_ó}o=NPJ=ORLME=j
£�EÉ¥w�:S�N@V>STSTV{OMV|CFEX]_VÉq=EIN &JrC@Q�ORV{fKHRE[LMEkLME[C@SUQWÃ[J<NBplSTJ�~�HREIN@Ã[J{LREkN@V�GYEXGYV>]_f�E[ORCPJ<N &JhEY�MJ=GYD@J=]_E[OZDFEJhSUJb~�HMEINPÃ[JbEY�ADFEINPOKJ�j

ÇZj��AE{D@QWE[OMErHRORJl] &J=tZHRQUORJlD &EINP]hQUGIJvGYV>O�HROyo>J=C�QULME[J=S:LRE{GIJ=SWV=N�E[CFf�E[G &i suGYVÎJlq=V>STHK]_E[OÑGYV>OKCFD@J=OnDFEwû çN@E[J=SUQWÃ[J=ORLMV}HROüGIQTGISTVyE[O�HRO�LKQTJ<o=NPJ=]hJÑ,�7*��\:GYV>]hV}CFEÎ]�HME[CFDFNPJÑE[O�SUJÒsKo>HMN�J�j�� O�E[CFDFEÎGIJ=CFVM\0STJ
EYsuGIQTE[ORGIQTJ_LME[S�GIQTGISTV_qaJ=SWE=�
£�Jn¥Ò§©éÉ�Mj
£�g�¥z§©é<9Aj
£�G©¥�ýþFÿ��� � j
£�L�¥ � �ýþFÿ�� j
£�EÉ¥w(0QTORo>HRORJbLMEkSTJ=CBJ=OnDFEINPQTV=N@E[CIj ��� à ���

� �

à�� �

cAjB/�ORJ|]hJ=C@J{E[C0C@HKCFf�E[ORLRQTLRJbLMEbHROeN@E[CFV=N@DFE�q=EIN@D@QTGIJ=S�plLME[CFfuSTJ<Ã[J=LRJ�HKORJ�LRQUCFD@J=ORGIQTJ	�ÖLMEXC@Hvf�V>C@QTGIQ &V>OLME+E[tAHRQTSUQWgRNPQWVM\A^RJ=GIQTJhJ<guJÉ`.VMj 3�S�CFV>STD@J<NPSTJ�\MV>C@GIQTSUJ_GYV>OeHROrf�EIN &i V�LMVXâkj 3�S�D@QWE[]_f�Vbæ5Æ�¦Éâ$éÉ�M�
£�Q�¥w��Jbq=E[SWV�GIQTLRJ=LwE[C0] &Ja�MQT]hJ�\R^RJ=GIQTJ_J<NPNPQWgKJ�j£�QTQ�¥|��Jbq=E[SWV�GIQTLRJ=LwE[C0] &Ja�MQT]hJ�\R^RJ=GIQTJ_J<guJÉ`.VMj£�QTQUQ�¥{��Jbq=E[SWV�GIQTLRJ=LwE[C0GYEIN@VMj

£�QWqM¥|�!J0J=GYE[STEINPJ=GIQ &V>OXE[C!] &Ja�MQT]hJ�\=^RJ=GIQUJBJ<N@NPQTgKJ�j£�qM¥r�!J�J=GYE[SWEINPJ=GIQ &V>O�E[C:] &Ja��QU]hJ�\n^RJ=GIQTJkJ<gKJÉ`.VMj£�qAQ�¥|�!JhJ=GYE[SWEINPJ=GIQ &V>OlE[C$GYEIN@VMj
Áa"�H &J=S�GYV>]XgKQTORJ=GIQ &V>OlLME�STJ=C$JasuNP]hJ=GIQWV>OME[C$fRN@E[GYE[LME[OZDFE[C$E[C0GIQWEIN@D@JnÄ

£�Jn¥y£�Q�¥:pÒ£�qAQ�¥�j
£�g�¥Ò£�QTQTQ�¥5px£�QWqR¥�j

£�G©¥x£�QTQTQ�¥5pÒ£�qR¥�j
£�Lu¥Ò£�QTQ�¥:pÒ£�q�Q�¥�j

£�EÉ¥r(�QTOMo>HROKJ_LME�STJ=C$J=OZDFEINPQWV=N@E[C[j



®R¯±°�¯©²I²P³�´µa¶l·*¶R¸©¹ ³ ¹@ºM¹¬µX»-¼ ° ¸ ¯±³W½ µb¾ ¿AÀ=À©¿ d

¤AjB�:OkHRO�CPQTCFDFE[]hJ$J=QUC@STJ=LMVBGYV>]hfKHME[CFDFV0f�V=N!LMV>C�fuJ<N@D &i GIHRSTJ=C�tZHME:QTOnDFEIN�J=GYD &HRJ=O�f�V=N!]hE[LRQWVBLME:HRO+f�V=DFE[ORGIQTJ=SLMEIf�E[ORLKQWE[OnDFE+C &V>STVhLME[S�] &V>LRHKSWV_LME�STJ_LRQTC@D@J=ORGIQTJbN@E[STJ<D@QTqaJ��
£�Jn¥wCFEXGYV>ORCFEIN@q<JbE[S�]_V>]_E[OZDFV{J=ORo>HRSTJ<N$LMEkGIJ=LKJ_fKJ<N@D &i GIHKSTJ�N@E[CFf�E[GYDFV�LME[S�GYE[OZDFN@V{LRE�]hJ=C@J�j
£�g�¥rCFEXGYV>ORCFEIN@q<JbE[S�]_V>]_E[OZDFV{SUQTOME[J=S�LME�GIJ=LRJ�fKJ<N@D &i GIHRSUJ�j
£�G©¥wCFEXGYV>ORCFEIN@q<JbE[S�] &V>LRHKSWVhLME�STJbq=E[SWV�GIQTLRJ=LwLREkGIJ=LRJ_fKJ<NPD &i GIHRSTJ�j
£�Lu¥rCFEXGYV>ORCFEIN@q<J_STJbE[OMEIN@o &i JhLME�GIJ=LRJ_fuJ<N@D &i GIHRSTJ�j
£�EÉ¥w(�QTOMo>HROKJ�LRE�STJ=C-N@E[CFfuHME[CFD@J=C$J=OZDFEINPQWV=N@E[CBE[CBGYV=N@NPE[GYD@J�j

§I;�j��AE{D@QWE[OME�HKOyGIQWNPGIHKQWDFVeGYV>]_VzE[S LME|STJwsuo>HMNPJ�\4LMV>ORLME�JvSTJlg�V=DFE[STSUJlå|\�J=QTCPSTJ=LRJwD &EINP]hQUGIJ=]_E[OnDFErpÒLMEq=V>STHK]_E[OrQTOnDFEIN�QWV=N�
#\MQTOMo=N@E[C@JbJ<o>HRJbJbDFE[]_f�EINPJ<D@HRNPJXâ��p{C@J=STE�J�DFE[]_f�EINPJ<D@HRNPJXâ Í j �:S���Ha`.VbLME�J<o>HRJE[C0ñ_j
�:SuJ=]_f�EIN &i ]_EIDFN@VXC@E��ORJ=STJ�HRORJ�GYV=N@NPQWE[OZDFE+ÔbphE[S�q=V>SWD &i ]_EIDFN@V]hJ<N�GIJ�HKORJüDFE[OKC@Q &V>O���j ��HMf�V>OMo>J�tZHME}E[S_J<o>HRJ��uHMp=E
STJ=]�QTORJ<NP]_E[OZDFE=jÏ,�E[ORo>JbE[OwGIHME[OnD@J_tAHMEb§+GIJ=SWV=N &i J_Æ8�MjT§[ca�� V>HRSWE[CIj "�HKJ=ORLMV 
xÆ��MëT§[ca�|STQWDFN@V>CY\�â��#Æ §Y�MëÌ¦����b\
â Í Æ §[¦AëÌ¦����_\ ñ Æ ;�ë �ZÇ<c<;{o=NPJ=]_V>C�¨aC@EIo>HRORLMVR\�2Æ�9��ÏV>SWD@C©\RE[S�q<J=SWV=NBLME�STJbNPE[C@QTCFDFE[ORGIQUJ_Ð E[CI� �

� �

���

�

 

£�Jn¥w;�ëÌ9=d=¤�!�j £�g�¥r;�ëÌ¦�!�j £�G©¥e9�!�j £�Lu¥|�"!�j £�EÉ¥lc�!+j

§=§<j0/�ORJ�]_V>S &E[GIHRSUJ�~�V=NP]�J=LRJ�f�V=NlLMV>C &J<DFV>]_V>CvQWo>HRJ=SWE[CrpÅJ=GYE[SWEINPJ=LRJü^RJ=CFD@J�J=STGIJ=OMÃ[J<NzHRORJ}q=E[SWV�GIQTLRJ=L
# \!J<DFNPJ©qAQWE[CPJlHRORJrS &J=]hQUORJr]_EID &J=STQTGIJwLME[STo>J=LRJwLMV>ORLME_STJw]hV>S &E[GIHRSTJrfKQWEIN�LMEbDFVALMV>CkC@HRC�E[SWE[GYDFN@V>ORE[CkC@QTOLRQUC@]hQTOAHRQWN�C@QWo>ORQ s�GIJ<D@QWqaJ=]hE[OnDFE5C@H�q=E[SWVAGIQULRJ=L�j���Q=SUSTJ=]hJ=]_V>C%$-J$SUJ-SWV>OMo>QWD@HRL�LME E[ORSTJ=GYE5LME SUJ-]_V>S &E[GIHRSTJ�\& JBSUJ$]hJ=C@JBp('}J0STJ$GIJ<N@o>J0LME GIJ=LRJ0Q &V>O�\>Á[GIH &J=SnCFEIN &J$E[S>q<J=SWV=N!] &Ja�MQT]_V0LME[S &J=OMo>HKSWV$E[OZDFN@E:STJBLRQWN@E[GIGIQ &V>OQTOKGIQTLME[OZDFE�pwSTJ_LKQWN@E[GIGIQ &V>OwJ=C@QUOnD &V=D@QTGIJ�LME�STJbDFNPJ©p=E[GYDFV=NPQTJÎ£�óÑE[OeSTJ�sKo>HMNPJn¥FÄ

)+*�,
-

)+*�,

ö

£�Jn¥wD@J=O$óxÆ/. 9�' Í éÉ��0%1324$ Í & # Í j£�g�¥|D@J=O$óxÆ�9�'0Í©éÉ��0%1�24$ & # Í<j
£�G©¥rD@J=O$óxÆ/. ��0%1�24$ & # Í é<9�' Í j£�Lu¥|D@J=O$óxÆ . ' Í éÉ��0%1325$ & # Í j

£�EÉ¥r(�QTOMo>HROMVxLRElSWV>C
J=OZDFEINPQWV=N@E[CIj



� ®R¯±°�¯©²I²P³M´µa¶w·*¶K¸[¹ ³ ¹@ºM¹¬µ�»-¼ ° ¸ ¯±³T½ µb¾5¿AÀ=À©¿
§[9Aj0/�O_GIJ<fKJ=GIQWDFV=N GIHRp>J�GIJ<fuJ=GIQTLRJ=LbE[C6�b\=E[C@D &J�~�V=NP]�J=LMV�f�V=NÏLMV>CÏS &J=]hQTORJ=C4GIHRJ=LMN�J=LRJ=C�fKSTJ=ORJ=C�pkfuJ<NPJ=SWE[STJ=CLME &J<N@E[JhäÖ£�]XHRp|o=N�J=ORLMEÉ¥�\uC@EIfKJ<NPJ=LRJ=C-f�V=NBHKORJhLRQTC@D@J=ORGIQTJbLMEX¦�787Òj#��HMEIo=V|CFEkQTOZDFN@V�LRHRGYE�E[OnDFNPEXSTJ=C

S &J=]�QTORJ=C_HRORJÎfuSTJ=GIJxGYV>ORLRHKGYDFV=NPJxLMElQWo>HKJ=S &J<N@E[JÒp�LMEe9�787 LREwE[CFf�E[CFV=N[\�Jy9�787 LMElHROKJÒLMEeSTJ=C
S &J=]�QTORJ=CI\MGYV>]_V|CFE+q=E�E[OlSTJ�suo>HMNPJ�j

9;:<: à :<:
à :<:

�:OnDFV>ORGYE[C[\KSTJ_OAHMEIqaJ�GIJ<fKJ=GIQTLRJ=LlLRE[S�C@QTCFDFE[]�JbN@E[C@HRSWD@J_QTo>HRJ=S�J��
£�Jn¥ �= �bj £�g�¥?>= �_j £�G©¥@�bj £�Lu¥ => �bj £�EÉ¥l9A�_j

§[dAj0ã�V>C�E[CF~�EINPJ=C�LMEbQWo>HRJ=S�]hJ=C@J�\�NPJ=LRQWV|peGIJ<N@o>J|E[S &E[GYDFNPQUGIJCB HRORQW~�V=NP]_E=\uf�E[OKLME[OeLMEbCFE[ORLRV>C�^KQTSWV>CBQUOMEY�Z7
DFE[ORCPQWgKSWE[C$LREXQWo>HRJ=S!SWV>OMo>QWD@HKLED4plCFEkE[OKGIHME[OnDFN�J=OeE[OeE[tZHRQUSTQWgRNPQTVM\�GYV>OzSWV>C�^RQTSWV>C$~�V=NP]�J=ORLMV�HRO &J=OMo>HRSWVLMEk¤<;�o=NPJ=LMV>C-E[OZDFN@EkC &i j:�AE�DFNPJ=OKC.sKEIN@E�HROKJ_GIJ<N@o>JGFHB¡LMEXHRORJbE[CF~�EINPJ_JhSTJbV=DFN�J�\KprCFE�V=gKCFEINPqaJ_tAHME�E[S
OAHMEIq=V &J=OMo>HKSWVhLME+E[tAHRQTSTQWgKNPQWVkE[C0J=^MV=NPJ_LME�ª<;_o=NPJ=LMV>CIj
Áaá�H &E�~�NPJ=GIGIQ &V>OJILKK LRE�STJ_GIJ<N@o>J_DFV=D@J=S�£�QTORQTGIQUJ=S�¥5LRE�HRORJbE[CF~�EINPJhCFE+DFN�J=ORC.sKNPQ &VbJ�STJbV=DFNPJnÄ

£�Jn¥ IMKK Æ �
Í j£�g�¥ IMKK ÆON §QP �R S j

£�G©¥ ILKK Æ N §TP R >S j
£�Lu¥ ILKK Æ N §TP �> j

£�EÉ¥w(0QTORo>HRORJbLMEkSTJ=C-J=OZDFEINPQWV=NPE[CIj

§Y�Mj0�:OvE[SÏGIQTNPGIHRQWDFV|LME_STJ{sKo>HMNPJ�\�GYV>OÎE[S4GIJ<fKJ=GIQWDFV=NkQUORQTGIQTJ=ST]hE[OnDFE�LME[C@GIJ<N@o>J=LMVM\!CFE_GIQWEIN@NPJ{E[SÏQTOZDFEIN@NPHMfRDFV=N
J=S�D@QWE[]_f�V}ævÆ ;�j ÁÉ"�H &J=SBE[CwSTJ}GYV=N@NPQTE[OnDFEÒtAHMEÒGIQWNPGIHRSTJyf�V=NrSUJÑQTOKLRHRGYD@J=ORGIQTJ�\0GIHRJ=ORLMV}æ@U VØÄ

£�Jn¥w;�j
£�g�¥ ÕÍ@× j£�G©¥ Õ × j

£�Lu¥üÕXWY × j£�EÉ¥ Õ YÍ@× W j
−

+Ü Ý
Z Ý

[

§[¦Aj0/�OüGIJ=]_f�VxE[S &E[GYDFN�QTGYVyE[CFD &J<D@QUGYVÑD@QWE[OREeSTJ=ChC@QTo>HRQWE[OZDFE[ChGYV>]_f�V>OME[OZDFE[C�E[O�HROØC@QTC@DFE[]hJxGIJ<N@DFE[C@QUJ=OMVÑLME
GYVAV=NPLME[ORJ=LKJ=C{£]\_^a`b^dcZ¥��feQgeÆ äb£]`ih�\�¥�\�e�j|Æ äb£]`GPk\�¥�\�eml�Æ ;�\�LRV>ORLMEhä E[CXHKORJwGYV>ORCFD@J=OZDFE=j�:CFDFEkGIJ=]_f�V_fKHME[LRE�CFEIN$fRN@V�LRHRGIQULMVXf�V=N[�
£�Jn¥w/�ORJ_LME[ORCPQTLRJ=LwLME�GIJ<N@o>J�E[CFD &J<D@QTGIJ�j
£�g�¥r/�ORJ_LME[ORCPQTLRJ=LwLME�GYV=N@N�QWE[OnDFEkE[CFD &J<D@QTGIJ�j
£�G©¥w/�OlGIJ=]_f�Vh]hJ<o>O &EID@QTGYV|q<J<NPQTJ<gKSWE�E[OwE[S�D@QWE[]_f�VMj
£�Lu¥r/�ORJ_LME[ORCPQTLRJ=LwLME�GIJ<N@o>J�E[CFD &J<D@QTGIJ�p|HROwGIJ=]hf�V{]hJ<o>O &EID@QTGYV�q<J<NPQTJ<guSWE�E[OwE[S�D@QWE[]_f�VMj
£�EÉ¥w(�QTOMo>HROKJ�LRE�STJ=C-N@E[CFfuHME[CFD@J=C$J=OZDFEINPQWV=N@E[C[j



®R¯±°�¯©²I²P³�´µa¶l·*¶R¸©¹ ³ ¹@ºM¹¬µX»-¼ ° ¸ ¯±³W½ µb¾ ¿AÀ=À©¿ ¦

§[ªAj�"#V>OKC@QTLMEIN@E�E[S�J<N@NPEIo>SWV�QTO�s�ORQWDFVbLME�GIJ<fKJ=GIQWDFV=N@E[C0LME�STJ�sKo>HRNPJ�j:"�J=LRJ_HRORV_E[C$LME�GIJ<fKJ=GIQTLKJ=L@�bj#Áa"�H &J=SE[C0STJ_GIJ<fKJ=GIQTLRJ=LlE[tZHRQTqaJ=SWE[OZDFEÉÄ

nporq

£�Jn¥C�tsvu-Æw��é<9Aj
£�g�¥8�tsvu-Æw��é<dAj £�G©¥@�tsvu-Æw�h£vx dyPü§©¥Fé<9Aj

£�Lu¥C�tsvu-Æw�h£vx dyPü§©¥�j
£�EÉ¥C�tsMu�ÆzV�j

§©ÇZj0/�ORJXg�V>SUQWD@J�LME�HRO|GYE[OnD &i ]hEIDFN@V�LRE�LRQ &J=]_EIDFN@VM\�LME�LRE[ORC@QTLRJ=LG{Zï5Æ���{}|~a�#\�CFE�LME*`FJ�CFV=gRNPE�STJXC@HMf�EINFsuGIQTE
LME[SB]hJ<N[jÅ"�V>ORC@QTLMEIN�J=ORLMVÒtZHRElSTJ=ChGYV>ORLRQUGIQWV>OME[ChLME[SBJ<o>HRJxp}D@J=]hJ��OMV}LMEeSTJÎg�V>STQWD@JÒC@V>O�D@J=SWE[C�tAHME
STJv~�HMEIN@Ã[JzqAQUC@GYV>C@JÎCFV=gRN@ErSTJÎ]hQTCP]hJlE[C_ñ!ç�ÆÖ£��>;ho=NPJ=]_V>C�¨aCFEIo>HKORLMVZ¥ # pytZHRE�{}| ~ ��E[C_GYV>ORCFD@J=OZDFE=\
Á©GIH &J=OZDFVhD@J<NPLRJ<N &J����!�a���_���y���������A�b�3�hE[Ol^AHRORLRQTNPCFE�HROrÂAQUS &V>]_EIDFN@VZÄ

£�Jn¥r�ndh]hQTOAHMDFV>CIj
£�g�¥r¦=ch]hQTOAHMDFV>CIj

£�G©¥Ò§[ª�§k]�QTOZHRDFV>CIj
£�Lu¥�� &J=CBLME+��^RV=NPJ=CIj

£�EÉ¥r(�QTOMo>HROKJ�LREkSTJ=C$J=OZDFEINPQWV=N@E[C[j

§[cAj0/�OÎ]_V=DFV=N+g�V>]kg�E[J|J<o>HRJrLME�HKOzSUJ<o=V|fuJ<NPJ{SUSWE[ORJ<N�HRORJhfuQTSWEID@J�jk�AE_LME[CFE[JrGIJ=]XgKQTJ<N��4��u���������b�����A��Ñ���©�u�n\�tAHMEBD@QWE[ORE�HROKJ�f�V=DFE[ORGIQTJ��_\�fKJ<NPJkSUSWE[ORJ<N�STJ�fKQUSWEID@J�E[O|STJ�]hQWD@J=L|LME[SRD@QWE[]hf�VMj5ã�E[CFfKN@E[GIQTJ=ORLMV
EI~�E[GYDFV>CBq�QTC@GYV>C@V>CI\�Á©GIH &J=S�CFEIN &JhSUJbf�V=DFE[OKGIQTJ_LME[S�]_V=DFV=N�tZHRE�CFE�OME[GYE[C@QWD@JnÄ

£�Jn¥�x 9��_j
£�g�¥r9H�_j

£�G©¥w���_j
£�Lu¥lcH�_j

£�EÉ¥r(0QUOMo>HRORJ_LME�SUJ=C$J=OnDFEIN�QWV=N@E[CIj

§[¤Aj0/�ORJhf�E[SWV=D@J{GIHMp>J|LME[ORC@QTLKJ=LwE[C0HKOlDFEINPGIQWV|LMEXSUJ�LME[S!J<o>HRJ�CFEb]hJ=OZD@QWE[OME�C@HR]_EIN@o>QULRJbE[OeE[C@DFE�S &i tZHRQULMVJrHRORJ|fRNPV=~�HROKLRQTLRJ=LC���<jk3�S�SUQWg�EINPJ<N�SUJ�f�E[SWV=D@J�\ &E[CFD@JrE[]hEIN@o=EhLME_STJ|C@HMf�EINFsuGIQWE�LME[S4J<o>HRJrpvC@E�E[STEIqaJ^RJ=C@D@JhHRORJ_J=SWD@HRNPJ�� � j#Áaá�H &E�q<J=SWV=NB] &Ja�MQT]_V_fuHME[LME+J=STGIJ=OMÃ[J<N�� � Ä
£�Jn¥E���©é<dAj £�g�¥w9����©é<dAj £�G©¥C���aj £�Lu¥w9����<j £�EÉ¥ld����<j

9<;�j0/�OÎ]_EIDFEIV=NPQWDFVwLMEb]hJ=C@J�7 tZHME�fRN@VÉqAQTE[OME�LRE�HROKJ�o=NPJ=OÎLRQUCFD@J=ORGIQTJÎ£rU�VØ¥0GIJ<E_CFV=gRN@EbSTJ|C@HMf�EINFsuGIQTE
LME�HRO|fKSTJ=OREID@JXLME�]hJ=C@J & £]7��(� & ¥ GYV>OrHROKJkq=E[SWV�GIQTLRJ=LrLME�] &V>LRHKSWV # \�ph~�V=N�]hJ=ORLMVbHRO &J=OMo>HRSWV;f�+�C��0�é<9_GYV>OlSTJ�q=EIN@D@QTGIJ=S�E[OwE[S�STHMo>J<N$LRE[S�QT]_fKJ=GYDFVMj:�AE[J��wE[S�] &V>LRHRSWV_] &i ORQT]_VbLME�STJ�q=E[SWV�GIQTLRJ=LGYV>O}STJetAHMEhE[S#]_EIDFEIV=NPQTDFVvQT]_fuJ=GYD@JeCFV=gRNPE{STJlCPHMf�EINFsuGIQWEhLME[S fKSTJ=OMEID@J�jlã�E[CFfKN@E[GIQTJ=ORLMVzSTJlJ=GIGIQ &V>O}LMEGIHRJ=SUtZHRQTEIN-V=DFN@V�GIHMEIN@f�V_GYE[SWE[CFDFE=\�Á[GIH &J=S�LME�STJ=C$CPQWo>HRQWE[OZDFE[C$JasKNP]�J=GIQWV>OME[C-E[C$GYV=NPN@E[GYD@JnÄ
£�Jn¥E�rE[CBQTORLMEIf�E[ORLRQTE[OnDFE�LME(7 prLME��!j
£�g�¥8�rE[CBQTORLMEIf�E[ORLRQTE[OnDFE�LME(7Ò\Mf�EIN@VhLMEIf�E[ORLRE�LRE���j
£�G©¥E�wLREIf�E[OKLME+LME�7 f�EIN@VhOMVhLME��!j
£�Lu¥8�wLREIf�E[OKLME+LME�7 pwLME��!j
£�EÉ¥w�:S�]_EIDFEIV=NPQWDFV|C &V>SWV_fKHME[LRE�GIJ<EINBq=EIN@D@QTGIJ=SU]_E[OnDFE|£ �lÆÅ;n¥�j



ª ®R¯±°�¯©²I²P³M´µa¶w·*¶K¸[¹ ³ ¹@ºM¹¬µ�»-¼ ° ¸ ¯±³T½ µb¾5¿AÀ=À©¿
9�§<j0/�ORJ}fKJ<N@D &i GIHKSTJÑtAHMEÎCFEÒ]XHREIq=ExGYV>OÅE[OMEIN@o &i J�GIQTO &EID@QTGIJ}â��rE[O�HROÅCFE[]hQWE[CFfuJ=GIQWV}LRV>ORLMEÎC@H�E[OMEIN@o &i Jf�V=DFE[ORGIQTJ=S$E[C��%�wÆ GYV>ORC@D@J=OnDFE=\-fKJ=CPJxJÒV=DFN@VyC@E[]hQWE[CFfKJ=GIQTVyLMV>ORLMElCPH�E[OMEIN@o &i JÎf�V=DFE[ORGIQUJ=S-E[C�� Í ÆGYV>ORC@D@J=OnDFE=j5�:ObD@J=SRC@QWD@HRJ=GIQ &V>O�C@E$GIHR]_fKSWE�HRORJ�SWEIp�LME�N@EI~�NPJ=GIGIQ &V>O_LME-STJ=C4DFNPJ©p=E[GYDFV=NPQTJ=C:E[O_STJ�C@HMf�EINFsuGIQTE=\¡ � Í ÆÅC@E[OMóA�±éaCFE[OKó Í \ALMV>ORLME$ó¢�E[C5E[S &J=ORo>HRSWV�tAHMEBSTJ�q=E[SWV�GIQTLRJ=Lh~�V=NP]�J�GYV>O�STJkOMV=NP]hJ=SRJkSTJ+C@HMf�EINFsuGIQTELME�C@EIfKJ<NPJ=GIQ &V>OlLREkJ=]kguJ=C-ÃIV>ORJ=C$E[OeE[S�fKHROZDFVhLME�QTOKGIQTLME[ORGIQTJ�j

£�Jn¥w�:S &i ORLRQTGYE+LME+NPEI~�NPJ=GIGIQ &V>O ¡ � Í LMEIf�E[ORLME+LME�â��$p|LREkSTJ_LRQW~�EIN@E[ORGIQUJf�%�£P¤� Í j£�g�¥ ¡ � Í LMEIf�E[ORLRE�LRE[S�GYVAGIQWE[OZDFEi� � é�� Í \Kf�EINPV�E[C0QTORLMEIf�E[ORLKQWE[OnDFE�LME�â � j£�G©¥ ¡ � Í LMEIf�E[ORLRE�LRE�STJ_LRQW~�EIN@E[ORGIQTJ��%�£P¤� Í \Mf�EIN@V_E[C0QTORLMEIf�E[ORLKQWE[OnDFE�LME�â��Ij£�Lu¥ ¡ � Í Æ §<j:��JbfKJ<N@D &i GIHRSTJbOMV�CFE�LRE[CFq &i J�j
£�EÉ¥w(�QTOMo>HROKJ�LRE�STJ=C-N@E[CFfuHME[CFD@J=C$J=OZDFEINPQWV=N@E[CBE[CBGYV=N@NPE[GYD@J�j

9=9Aj0ã�HMNPJ=OZDFE C@H�E[CFD@J=L &i J-E[OkSTJ$��HKORJ�\©E[S>J=C@DFN@V>ORJ=HMD@J$3�STJ=OX�M^MEIfKJ<NPL�\ÉGYV>]hJ=ORLRJ=OZDFE:LME:STJ-]hQTC@Q &V>O�30f�V>SWV�§Y�M\N@E[J=SUQWÃ &VhHROrD@QWN@V_LME+o=V>ST~èj#"-HRJ=ORLMV_STJ�f�E[SWV=D@J_C@J=STQ &V�q=V>SUJ=ORLMVh^RJ=CFD@Jhf�EIN�LMEINPCFE+LME+q�QTCFD@J�\ME[S�J=CFDFNPV>ORJ=HMD@JLRQ `.V¤¥ ? V=Nk]hQTSTE[C0J=ORLz]hQTSTE[CIjWjWj§¦�j�ã�J=LMVwtZHMEbSTJ=C�N@E[STJ=GIQTV>OME[C�LME�]�J=C@J=C�plNPJ=LRQTV>CBE[OZDFN@E_STJ{D@QWEIN@NPJ{pvSTJSTHKORJwCFV>O�9a�n9>é<dep�§=§©é<dvN@E[CFf�E[GYD@QWq<J=]_E[OZDFE=\4pÎCPQTOxDFE[OMEIN�E[OyGIHRE[OnD@JzSTJlGIHMNPqaJ<D@HMN�JeLME�SUJlC@HMf�EINFsuGIQTE
STHKORJ<N5VbSTJ+fRN@E[C@E[ORGIQTJ�V�J=HRCFE[ORGIQUJkLME�J<D@] &V>CF~�EINPJ�\KÁ[GIH &J=OZDFVb]hJ[p=V=N-CFEIN &i J+E[SuJ=SUGIJ=ORGYEy¨ W LME�HROhD@QTN@VXLMEo=V>SW~�LME &J=OMo>HRSTVbQUORQTGIQTJ=S�óyE[OwSUJ_��HRORJ�GYV>]_fKJ<N�J=LMVhGYV>OwE[S�J=STGIJ=ORGYE�¨ ÿ LME+HROrD@QWN@V_C@QT]�QTSTJ<N#N@E[J=STQWÃ[J=LMVE[OlSUJ_,$QWEIN@NPJnÄ>j

£�Jn¥E¨ W é�¨ ÿ Æ)d�©[CFE[O�£�9<óÏ¥�j
£�g�¥�¨ W é�¨ ÿ Æ)ª�©[CFE[O�£�9<óÏ¥�j

£�G©¥�¨ W é�¨ ÿ Æ�d=ªAj
£�Lu¥�¨ W é�¨ ÿ Æ�ªAj

£�EÉ¥w(�QTOMo>HRORJbLME�SUJ=C$J=OnDFEIN�QWV=N@E[CIj

9=dAj0�:CFD@QT]_E=\ÏE[]_fuSWE[J=ORLMV &V=NPLME[ORLRE[C�LRE|]hJ<o>OKQWD@HRL�\5STJzSWV>OMo>QTD@HRLyDFV=D@J=S-LRE[S:C@QUCFDFE[]hJÎLME|qaJ=CFV>C_GIJ<fuQTSTJ<N@E[CC@J=ORo>H &i OMEIV>CrLME[S�GIHMEIN@f�V�^ZHK]hJ=OMVMj«ª(¬H�®"¯�°ü"#V>ORCPQTLMEIN@EÎtZHREÎJ<fKN@V[�MQT]hJ=LRJ=]hE[OnDFEÒSTJ�]hQWD@J=LÅLMEÒSTJ
C@J=ORo=N@E_LME[S4GIHMEIN@f�V|^AHR]hJ=ORVÒ£�HKOMV>C+9{SUQWDFN@V>C�¥$E[CFD &JwGYV>OZDFE[ORQTLRJ|E[OÒSWV>C�GIJ<fKQTSUJ<N@E[CI\�pvtAHME�E[SÏLRQ &J=]_EIDFN@VLME�HKOwo>S &V=gKHRSTV�NPVa`.V_E[C0LME�J<fRN@V©��QT]�J=LRJ=]_E[OZDFE�§I;H±%7Òj

£�Jn¥@² §57Òj £�g�¥E² §I;H7Òj £�G©¥@² §I; Í 7Òj¡£�Lu¥E² §I;H³;7Òj £�EÉ¥C²Ë§I;�´47Òj

9a�Mj0/�ORJXV>ORLRJ�E[SWE[GYDFN@V>] &J<o>OREID@QTGIJbfKSTJ=ORJXGYV>OwSWV>OMo>QWD@HKL{LME�V>ORLRJfµrQTOKGIQTLMEBE[OrLRQTN@E[GIGIQ &V>O|OMV=NP]hJ=S�CFV=gRNPE�STJC@HRf�EIN@suGIQWEBLME+HRO{E[CFf�E*`FVM\�tAHME+STJXN@E5�KE*`@JXCPQTO{J<DFE[OAHRJ=GIQ &V>O�j /0OKJXfuSTJ=GIJk~�V=DFV=o=N &JasuGIJbDFN�J=ORCFfKJ<N@E[OZDFE�E[CFD &JGYV>SWV�GIJ=LRJ_~�V=NP]hJ=OKLMVhHRO &J=OMo>HRSTVhó}C@V=gRN@E�STJ_C@HRf�EIN@suGIQWE+LME[S�E[CFf�E*`FVM\RGYV>]_V{CFE�]�HME[CFDFN�J_E[OlSTJ�sKo>HRNPJ�j
"�HKJ=ORLMVhCFE�NPEIq=E[STJ_E[S�OREIo>J<D@QWq=V{LMEXSTJbfKSTJ=GIJ�\KC@EkV=gM7
CFEINPqaJ=OÑ~�N�J=Oa`FJ=CkV>C@GIHMNPJ=CXE[OySUJ=C�N@EIo>QWV>ORE[CXLMV>OKLME�STJ
QTOZDFE[ORC@QULRJ=LvLREbSUJ{V>OKLRJ|EINPJr] &Ja��QU]hJ�jbÁa"�H &J=S�E[C+STJLRQUCFD@J=ORGIQTJ�E[OZDFN@EkLMV>CB~�NPJ=O<`FJ=C-GYV>ORC@E[GIHMD@QWq<J=C�Ä
£�DFE[OMo>J�E[OeGIHME[OZD@J�tAHMEkJ=S�N@E5�KE*`@J<NPCFE=\KSTJhV>ORLRJhC@HR~�N@E
HROwLRE[CF~�J=CPJÉ`.E�E[OC0�¥

¶�·¹¸�º»¸
·½¼"¾¿ÁÀ º ¿¹Â�Ã»À�ÄMÃ

ö
ÅÇÆ Ä Æ�È3É�Ê¸�Ë�º»¸

ÃÍÌ ¶ ÃÏÎ Æ
£�Jn¥ ÐÑ]ÒLÓ;Ô j £�g�¥ ÐÍ Ñ]ÒLÓ�Ô j £�G©¥ ÐÕ×Ö Ó;Ô j £�Lu¥ ÐÍ Õ]Ö Ó;Ô j £�EÉ¥ ÐØÏÙaÕ Ô j



®R¯±°�¯©²I²P³�´µa¶l·*¶R¸©¹ ³ ¹@ºM¹¬µX»-¼ ° ¸ ¯±³W½ µb¾ ¿AÀ=À©¿ Ç

9=¦Aj0ã�V>ChV>OKLRJ=ChE[SWE[GYDFNPV>]hJ<o>O &EID@QTGIJ=C|fKSTJ=ORJ=C[\#GYV>^MEINPE[OnDFE[CI\$GYV>O�QWo>HRJ=S$LKQWN@E[GIGIQ &V>O�LMEefRN@V=fKJ<o>J=GIQ &V>OüE[CFD &J=OGIQWN�GIHRSTJ<NP]_E[OZDFE-f�V>STJ<NPQWÃ[J=LKJ=CI\>HRORJ�E[OhCFE[OZD@QTLMV�LREY�ADFN &V=o>QTN@V�pbSTJ�V=DFNPJ�GYV>OhC@E[OnD@QTLRV�SWEIq &V=o>QTN@VMjÏ� OZDFV>ORGYE[CI\STJbV>OKLRJbN@E[C@HRSTD@J=OnDFEkLRE�STJ_C@HMf�EIN@f�V>C@QTGIQ &V>O{LME�J=]XgKJ=CBE[CFD@J<N &J_f�V>STJ<NPQTÃ[J=LRJbGIQWNPGIHRSTJ<N�]_E[OnDFE=jIj©j
£�Jn¥wOAHRORGIJ�\RC@J=STq=V�tZHRE�HRORJ_LME�STJ=CBLMV>C-V>ORLRJ=C$DFE[OMo>J�J=]_fuSTQWD@HRLrGYEIN@VMj
£�g�¥rC@Q�SUJ=C$J=]_fKSTQTD@HRLME[C�LMEkJ=]XgKJ=C-V>ORLKJ=C$CFV>OeQTo>HRJ=SWE[CI\MC@QTOwQU]_f�V=N@D@J<N$STJb~�J=CFE�N@E[STJ<D@QTqaJ�j
£�G©¥wC@Q�SUJb~�J=CFEkN@E[STJ<D@QWq<J_LME�J=]XgKJ=C$V>ORLKJ=C-E[CBGYEIN@VM\uC@QTOwQT]_f�V=N@D@J<N$SUJ=C$J=]_fKSTQTD@HRLME[CIj
£�Lu¥rC@Q�SUJ=C$J=]_fKSTQTD@HRLME[C�LMEkJ=]XgKJ=C-V>ORLKJ=C$CFV>OeQTo>HRJ=SWE[CI\�prD@QWE[OME[Or~�J=CFE�N@E[SUJ<D@QWqaJ_GYEINPVMj
£�EÉ¥wC@Q�SUJ=C$J=]_fKSTQTD@HRLME[C�LMEkJ=]XgKJ=C-V>ORLKJ=C$CFV>OeQTo>HRJ=SWE[CI\�prD@QWE[OME[Or~�J=CFE�N@E[SUJ<D@QWqaJGÚ�04j

9=ªAj0ã�V>CwSWE[OZDFE[CrLME[SWo>J=LRJ=C|GYV>Onq=EINPo=E[OnDFE[CÑ§ep�9ÑGYV>O�LRQTC@D@J=ORGIQTJ=Ch~�V�GIJ=SWE[C8Û��{p�Û Í N@E[CFf�E[GYD@QWq<J=]_E[OnDFEÎCFEE[ORGIHRE[OnDFNPJ=OrfuJ<NPJ=SWE[STJ=CI\Af�EIN@VbGYV>OwC@HRC#E*`.E[C-SUQWo=EINPJ=]_E[OZDFE+LME[C@J=STQTORE[J=LMV>C#E[O|HKORJbLRQTCFD@J=ORGIQUJ�f�E[tZHRE��ORJ<Fnj
�!J=C$SWE[OZDFE[C$E[CFD &J=OvCFEIfKJ<NPJ=LRJ=C$f�V=N0HRORJbLRQTCFD@J=OKGIQTJfD*\Mp|CFEkq=EINPQ suGIJ_tAHME�Û��8ÜÝÛ Í ÜÝD*j

· ÃÍÀ3ÄMÃ�Þ
· Ã»À�ÄvÃ à

ß

à
�:OnDFV>ORGYE[C[\KC@HMf�V>ORQWE[OKLMV�tAHME�SWV>C$NPJ[p=V>C�LME�STHMÃ�q�QWE[OME[OlLRE[C@LME�STJ_QWÃ[tAHRQWEIN�LRJkE[OeE[S�LRQWguHa`.VMj±jIj
£�Jn¥wOMV_EY�MQTCFDFEXORQTOMo &HRO|fKHKOnDFV_~�VAGIJ=S
£�g�¥|EY�MQTCFDFE�HRO &HKORQTGYV_fKHROZDFV_~�VAGIJ=S�\uC@QWD@HRJ=LMV_JhSUJ_QWÃ[tZHKQWEINPLRJbLME�STJ_STE[OnDFE�§
£�G©¥rEY�MQTCFDFE�HRO &HKORQTGYV_fKHROZDFV_~�VAGIJ=S�\uC@QWD@HRJ=LMV_JhSUJ_LMEIN@E[GP^KJhLME�STJ_SWE[OZDFEX9
£�Lu¥|EY�MQTCFDFE�HRO &HKORQTGYV_fKHROZDFV_~�VAGIJ=S�\uC@QWD@HRJ=LMVbE[OZDFN@EkSTJ=CBSWE[OnDFE[C
£�EÉ¥rEY�MQTCFDFE[OlLRV>C-fKHROZDFV>C-~�VAGIJ=SWE[C[\KHROMV_E[OZDFN@EkSTJ=C-STE[OnDFE[CBp{V=DFN@V{JhSTJ_LMEIN@E[G�^RJhLMEXSTJ_SWE[OZDFEk9Aj

9>ÇZj0/�OlNPJ©p=V{LMEXSTHMÃ+f�E[OMEIDFNPJ_D@J=ORo=E[ORGIQTJ=ST]_E[OZDFE�E[OvHRORJ_o=V=D@J{LMEkJ<o>HRJ�E[CF~ &EINPQUGIJ�LME�N�J=LRQWVhÐËE &i ORLRQTGYE+LMEN@EI~�NPJ=GIGIQ &V>O ¡ \Rp|CPJ=SWE�LMEkSTJ_]�QTC@]hJbC@QTOwCPHM~�N�QWN$ORQTOMo>HKORJkNPE5�KEY��Q &V>OlQTOZDFEINPORJ�j:"#V>]_V�N@E[C@HRSWD@J=LRVhLME+E[CFDFEfRNPVAGYE[CFVhSUJ_STHMÃ�CFE�LME[C@q &i J_HKO &J=OMo>HRSWVM�
£�Jn¥8áXÆâ0�é<9Aj
£�g�¥�áXÆâ0�PÑ94J<NPGIC@E[O!£.§©é ¡ ¥�j£�G©¥8áXÆÅJ<NPGICFE[O!£.§©é ¡ ¥�j

£�Lu¥�áXÆ�94J<N�GICFE[O!£ ¡ ¥�j£�EÉ¥r(�QTOMo>HRORJ_LRE�STJ=C$J=OZDFEINPQWV=N@E[CIj



c ®R¯±°�¯©²I²P³M´µa¶w·*¶K¸[¹ ³ ¹@ºM¹¬µ�»-¼ ° ¸ ¯±³T½ µb¾5¿AÀ=À©¿
9=cAj01�J<N@NPJ=C-LRE�GYV>ORLKHRGYD@QWq�QTLRJ=LhD &EINP]�QTGIJXsuORQWD@J�\�J=QTC@STJ=LKJ=C D &EINP]hQUGIJ=]_E[OnDFEXLME[SuJ=]XgKQWE[OZDFE=\�~�V=N�]hJ=OrHRO{GIHRg�VGYV>]_VÑCFEl]XHRE[CFDFNPJÎE[OØSTJvsKo>HRNPJ�j���V>C_q &EIN@D@QTGYE[Ce§rp�9ÎLME[S-]hQUC@]_VÎE[CFD &J=O�E[OØGYV>OZD@J=GYDFV�GYV>O�gKJ��OMV>CD &EINP]hQUGYV>C#JXDFE[]_f�EINPJ<D@HMN�J=C5s=`@J=C â�#pbâ Í N@E[CFf�E[GYD@QWq<J=]_E[OnDFE=j5�:O�E[tAHRQTSUQWgRNPQWVM\>SUJ=C DFE[]_f�EINPJ<D@HRNPJ=C:LRE0SWV>Cq &EIN@D@QTGYE[C�d�p|�_q=EIN�Q suGIJ=O��

£�Jn¥|â > Æ�â ³ Æÿ �vã ÿ ~Í j
£�g�¥�â > Æÿ ~Íä ÿ��> hÑâ�[Ó.â ³ Æ�9uÿ ~Íä ÿ"�> hÑâ�Ij
£�G©¥|â ³ PÒâ > Æ ÿ ~»ä ÿ��= j
£�L�¥�â ³ Æÿ ~ ä ÿ �> hÑâ�[Ó.â > Æ�9uÿ ~ ä ÿ �> hÑâ�Ij
£�EÉ¥|â ³ PÒâ > Æÿ ~»ä ÿ��S j å

æ

à

Þ

9=¤Aj�Áa"�H &J=Snf�V�LMN &i J$CFEIN4STJ$NPJ<Ã &V>O�f�V=N4STJBtAHME�CFE N@E[J=SUQWÃ[J=OkE[C@~�HMEINPÃIV>C!fuJ<NPJ0LRE[C@J<N@N@V>STSUJ<N�]hJ<DFEINPQTJ=STE[C�GYEIN &J=]hQTGYV>CN@E[CPQTCFDFE[OZDFE[C_JÒ]hJ[p=V=N@E[ChDFE[]_f�EINPJ<D@HMNPJ=C_tAHMErSWV>C_]_EID@J=SWE[CI\#GYV>O�E[S#V=g�`.EIDFVxLRErGYV>OKCFDFNPHRQWN_GIJ<g�EIÃ[J=ChLME
GIQTSUQTORLMN@V�prC@HMf�EINFsuGIQWE[C�LME+fuQTCFDFV>OME[C$LRE�]_V=DFV=N@E[CBLRE�GYV>]kgKHKCFD@Q &V>OlQTOZDFEINPORJnÄ
£�Jn¥w�4J<NPJhLKQTC@]hQTOAHRQWN:E[S�LME[CFo>J=C@DFEkf�V=NPtAHME+STJb~�N�QTGIGIQ &V>OwCFE�NPE[LRHRGYE�GYV>OeSUJbDFE[]_f�EINPJ<D@HMNPJ�j
£�g�¥r�4J<NPJlLKQTC@]hQTOAHRQWN0E[S5LME[CFo>J=C@DFE�f�V=NPtAHMEbE[S5STHMgRN�QTGIJ=OnDFE_STHRgRNPQTGIJ|]_E*`FV=NkGIHRJ=OZDFVv] &J=C�J=STD@JlSTJrDFE[]b7f�EINPJ<D@HMN�J�j
£�G©¥w�4J<NPJ�LRQTCP]hQTOAHRQWNhE[S�GYV>ORC@HK]_V�LMEzSUHMgRNPQTGIJ=OZDFEef�V=NPtAHMEÎJ�]hJ[p=V=N@E[ClDFE[]_f�EINPJ<D@HMNPJ=C &E[CFDFExOMV�CFELMEIo=N�J=LRJ�j
£�Lu¥r�4J<NPJhLKQTC@]hQTOAHRQWN:E[S�GYV>ORC@HK]_V�LME�GYV>]XgKHRCFD@QTgKSWE�f�V=N�ç�7 N@E[GYV=N@NPQULMVMj
£�EÉ¥w(�QTOMo>HROKJ�LRE�STJ=C$J=OZDFEINPQWV=N@E[CIj

d<;�j��AEvLME*`FJyGIJ<EIN|HROKJÎgKJ<N@NPJx]�J<o>OMEID@QWÃ[J=LRJ�£�QT] &J=Ou¥bLRE[C@LMElHRORJyJ=SWD@HMNPJ�èêJxD@QTE[]_f�VÒæ|Æ ;�j�3 HRORJ
J=SWD@HRNPJ�èré<9A\�CFE�C@QWD &HKJ|HKORJ|E[CFfKQWNPJrGYV>ORLKHRGYDFV=NPJwLME_NPJ=LKQWVwÐé�(�/èÑjb3�S4fKJ=C@J<NkE[SÏGYE[OnDFN@VvLME[SÏQT] &J=Of�V=N�E[S:QTOnDFEIN�QWV=NkLME�SUJrE[CFfKQWNPJwC@E{GYN@V>OMV>]hEIDFNPJlE[SÏD@QTE[]_f�Vwæ+ÆæÍ�[j{3�S STSTEIo>J<N�E[S QT] &J=OxJlJ=SWD@HMN�Jl;lCFEGYN@V>ORV>]_EIDFNPJvæ�Æ æ Í jv�AE�N@EIfKQWDFE{E[S5EY��f�EIN�QT]_E[OZDFVlN@EID@QWNPJ=OKLMVeSTJeE[CFfKQWNPJ�\�GYN@V>OMV>]_EIDFN�J=ORLMVzæ > pÎæ ³ E[Oèwé<9bpr;�\RN@E[CFf�E[GYD@QWq<J=]_E[OZDFE=j:� OZDFV>ORGYE[CIjWjWj
£�Jn¥ræ»�Q�Øæ > præ Í �Øæ ³ j
£�g�¥{æ»�Q�Øæ > præ Í Æ�æ ³ j
£�G©¥ræ»�#Æ�æ > præ Í Æ�æ ³ j
£�L�¥{æ»�QÜØæ > præ Í Æ�æ ³ j
£�EÉ¥ræ»�QÜØæ > præ Í ÜØæ ³ j ê ê ê ê ê ê êë ë ë ë ë ë ë

ì
ì<í[à

ø
î



ï�ð�ñ;ð�ò�ò�ómôõEö ÷øö�ùAú ó úQû�útõ üþý ñ ù ð�ó�ÿ õ � �������

� õ��Aý � ðOÿpð ù
	kû ð ù£úQý�ù� ô� ù ó;ò ý

������������
����������� �"!��#%$%&
� ')(*�

+ (-, � � . �
/ (-, � � . �
0 (-, � � . �
1 (-, � � . �
2 (-, � � . �
3 (-, � � . �
4 (-, � � . �
5 (-, � � . �
6 (-, � � . �

+"7 (-, � � . �
+�+ (-, � � . �
+8/ (-, � � . �
+"0 (-, � � . �
+ 1 (-, � � . �
+82 (-, � � . �

+"3 (9, � � . �
+ 4 (9, � � . �
+"5 (9, � � . �
+"6 (9, � � . �
/:7 (9, � � . �
/;+ (9, � � . �
/�/ (9, � � . �
/:0 (9, � � . �
/ 1 (9, � � . �
/�2 (9, � � . �
/:3 (9, � � . �
/ 4 (9, � � . �
/:5 (9, � � . �
/:6 (9, � � . �
0�7 (9, � � . �


