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

-/.�- 02143%3%576�8:9;57<�<

=�>@?BADC,EGF�H�ADI�J,FKCDI�LMCNHPOGQ�HPASR�JT>@U!>@U!QVL$AWLMX$Y!Z[H/Y\JT>@U�C7]^LMU�O_>@CBA4U�H,LM?BHPADC`U�Ha>@QbIdc%JT?N>[A`ePJT?D?BHPeaC,f

qp

s
m

γ
qp

s γ

g L�h g c:h

=�>@Qbi!?BHkjGf l�m�nN>oLMX�HaCD?D>[ekc�LMZ@Z�JMp']:qk>@UdCBHa?BABHPeaCBA4r�>@U g L�h�C&F)J�ePJTX$Y\JTU�HaU�CBA,E g c:h�AD>@U!QbZ[H`ePJTX$Y\JTU�HaU�C,f

sut'vwvwxzy|{D}~td���%�\�u���d�������a��]K�����W�_�T���^�P�T�N�:�@���G�T�������T�:��q|�B�~�����V�%�D�T�B���
���%�
�@�M G�D�T�,¡
¢� G�;�D�,���£]%q~�¥¤��a�)�B�¥¦B�b���B�D¦P�\§P�T�`¨�©«ª¬ ¡

­k®:¯°¯�±\² ³)JTU�AD>[O!Ha?/CDI�H;c�LMZ@Z7´µF4>@CDIV]:q�LTA/OG>oLMX�HaCBHa?,f�¶·p�´¸>@U�CBHa?BABHPeaCBA�r¹>@U�X�JT?BH;CDI�LMUzJTU�H
ePJTX$Y\JTU�HaU�C,Eb>@CSX�i�ABCSePJTUdCWLM>@UºLNX�HPOG>oLMZ!L�»G>[A�Y%JT>@UdCSc�¼�=�H,LMCDi!?BH4½¾LMZ@Z!¿ÀHaX$XºLGfuÁ'HPH¾=�>@Qbi!?BH4jGf l g L�h
f
Â¾I!>[A4X�H,LMU�A�ÃÄ]ºÅwq:ÃkÆÈÇ7ÉÊ]\Ë
f7ÌÍePJT?D?BHPeaCNHPOGQ�H4]%Î�AWLMCD>[ADÏ�HPA$ÃÄ]ºÅÐÎ�Ã`© Ñ�ÒªDÓ Ò Ç7ÉÊ]\Ë�c�¼ÔÁdXºLMZ@Z�Õ£OGQ�H¿ÀHaX$XºLGf¾Â¾I�i�AÖE!pÄJT?k¨;© ª¬ F)H�I�LP×�H_ÃÄ]�ÅÐÎ�ÃNØÙÃÄ]�Å�q�ÃÖE:L$ePJTU�CD?WLTOG>[eaCD>[JTU�CBJ$CDI�H�pÄLTeaC`CDI�LMCÚq;>[A
CDI�H/U�H,LM?BHPADC`U�Ha>@QbIdc%JT?NCBJÚ]°f

³)JTU�AD>[O!Ha?£CDI�HkJTCDI�Ha?£e,LTABHNLTA7>@Uº=�>@Qbi!?BHÈjGf l g c:h7F4I�HaU�´Í>@U�CBHa?BABHPeaCBA4r�>@UºJTU�Hkeai!?D×�HkABHaQbX�HaUdC,E
AWL,¼�Û�f4¶&pÜ]:q¥>[AkU�JTCÚePJT?D?BHPeaC,E:Û�X�i�ADC/ePJTU�CWLM>@UzL�AWLMX$Y!Z[H�Y%JT>@UdC,E\AWLP¼ÔÎdE�c\HaC&F)HPHaU�]ÝLMU�OÞq�>@U�AD>[O!H
´�fSÌkQ�LM>@UÀE!F)Hß?BH,LTeBI�L¥ePJTU�CD?WLTOG>[eaCD>[JTUÝLTA¥ÃÄ]ºÅÐÎ�ÃkØàÃÄ]�Åwq:ÃÖf á

Â°J�ADI�J,FÈCDI�LMC£HPOGQ�HPA)ePJTU!U�HPeaCD>@U!Q;LßAWLMX$Y!Z[HkY%JT>@UdCuCBJß>@CBA£I�LMZâp\U�Ha>@QbIdc%JT?BA¾LM?BHkLMZ[ABJ�ePJT?D?BHPeaC,E�F)H
U�HPHPO�CDI�H/pÄJTZ@Z[J,F4>@U!Q�?BHPABi!Z@C`F4I!>[eBIÔA�LP¼GA¾CDI�LMCkePJT?D?BHPeaCkHPOGQ�HPA`>@U�ea>[O!HaUdC`CBJºL¥AWLMX$Y!Z[H/Y\JT>@U�CNe,LMU!U�JTC
ADi!c!CBHaU�OÔLMUÔLMU!QbZ[H�Z[HPABA4CDI�LMU|ã Ñ LMC4CDI�LMC`Y\JT>@U�C,f

sut'vwvwx�ä�{Då�æ°�:ç�t��è�z���a�7]:q|�T�:��]�éÈ�B�Ô�"ê£�Ð¦W�T���B�D¦P���D�Ö�����_���:¦a�Ä���
�����·�¥]S¡µë¥�_�¥¤��a�/ '�TìM�
í q�]�é;î2ï�ÅÐðSñTòWóPôWõ[ö ÒªDÓ Ò ¡

­k®:¯°¯�±\²÷³)JTU�AD>[O!Ha?¾CDI�HNCøF�J;X�HPOG>oLMZ\c�LMZ@Z[A4AWLMU�OGF4>[eBI!>@U!Q�rÈLMC�]ÔLTA£>@U~=�>@Qbi!?BHßjGfúùGf£Ád>@U�ePHÚq;LMU�O
é�e,LMU!U�JTC4Z@>[HÚ>@U�AD>[O!HÚCDI�HÚC&F)J¥c�LMZ@Z[A,E'CDI�H/LMU!QbZ[H í q�]�é�?BH,LTeBI�HPA4>@CBA)X$>@U!>@X�i!X¸F4I�HaU�q;LMU�OVé�Z@>[H/JTU
CDI�H/c\JTi!U�O�LM?D¼�JMpuL;X�HPOG>oLMZ�c�LMZ@Z·f

¶øU~CDI�LMCke,LTABHbE
í q�]�é;î2ï~ÅwðTû



j�� �������;�
	Ð��
���
������!����	������! "�¥#%�&
'����(¾�

qpr α

α

Σ
m

=�>@Qbi!?BH�jGfúùGmu¶øZ@Z@i�ADCD?WLMCD>[JTU~pÄJT?`ÌkU!QbZ[H�¿�HaX$XºLGf

LMU�O

û © ñTòWóPôWõ[ö�� ÃÄ]VÅwq:Ãð � Ã��µÅ~]uÃ��
© ñTòWóPôWõ[ö
	 Ñ�ÒªDÓ Ò Ç7ÉÊ]\Ëð � Ç7ÉÊ]\Ë��
© ñTòWóPôWõ[ö ¨
 Åw¨��

Â¾I�Hß¿ÀHaX$XºL$p"JTZ@Z[JÖF`A`>@X$X�HPOG>oLMCBHaZ@¼�f á

sut'vwvwx��|{��~x�ç��N}~t'���:�\�u�:�����
�N���B�,���7]:q�êS G�
�B�`qV�è�ß�¥ '�T� §Ú�\�
�â�T G�D�T����§�]w�è�/¦W�T���B�D¦P�)êS G�a�
¨�© ª¬ ¡

­k®:¯°¯�±\² ¿ÀHaCßé�c\H;CDI�H;U�H,LM?BHPADCßU�Ha>@QbI�c\JT?�JMp�]�f�Ì4ePePJT?BOG>@U!Q_CBJ�CDI�H¥O!H
Ï�U!>@CD>[JTU�������XºL���HPA�LMU
LMU!QbZ[HßX�JT?BHßCDI�LMU ã Ñ F4>@CDI�� ��� f

q
r

m

s

p
γ

q
r

p
s γ

g L�h g c:h

=�>@Qbi!?BH$jGf��Gm g L�hNnÚ>oLMX�HaCD?D>[e¥c�LMZ@ZSJMp�]:q�>@UdCBHa?BABHPeaCBA�r¹>@U g L�h4X�JT?BH¥CDI�LMUÝJTU�H¥ePJTX$Y%JTU�HaUdC,E g c:hÚL
AD>@U!QbZ[HßePJTX$Y\JTU�HaU�C,f



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

¶&pG]:qß>[A�U�JTC)ePJT?D?BHPeaC,EGePJTU�AD>[O!Ha?¾CDI�HkePJT?D?BHPeaC4HPOGQ�H£]%ÎÚ>@U�ea>[O!HaU�C¾CBJk]�JTCDI�Ha?)CDI�LMU�]�é!f�½)¼�ÌNU!QbZ[H
¿ÀHaX$XºL ���

�
LMZ[ABJ_XºL���HPA$LMU�LMU!QbZ[HºX�JT?BHºCDI�LMU ã Ñ F4>@CDI ������pÄJT?�¨^© 
 � � f��zHºADI�JÖF CDI�LMC¥Î�>[A

eaZ[JbABHa?4CBJ/]ÞCDI�LMU_q;ePJTUdCD?WLTOG>[eaCD>@U!QVq;c\Ha>@U!Q�CDI�HßI�LMZâpSU�Ha>@QbI�c\JT?NJMp%]°f
³)JTU�AD>[O!Ha?NCDI�H�c�LMZ@Z�´ F4>@CDIº]:q�LTAÚL�OG>oLMX�HaCBHa?,f`¶&pSCDI!>[Akc�LMZ@Z°>@U�CBHa?BABHPeaCBA�r >@UÞX�JT?BH�CDI�LMU�JTU�H

ePJTX$Y\JTU�HaU�C$LTA�>@UÐ=�>@Qbi!?BHVjGf�� g L�h
E°CDI�Hºc�LMZ@Z�´ F)JTi!Z[OwePJTU�CWLM>@U|L�X�HPOG>oLMZ4L�»G>[A�Y\JT>@U�C,E7LMU�OÝCDI�i�A
ÃÄ]ÔÅ2q:Ã~ÆµÇ7ÉÊ]\Ë
f��NU CDI�H�JTCDI�Ha?¥I�LMU�O ÃÄ]ÞÅÈÎ�Ã�© Ñ�ÒªDÓ Ò c�¼ ÁdXºLMZ@Z4ÕuOGQ�H�¿ÀHaX$XºLGf��zHV?BH,LTeWIL�ePJTU�CD?WLTOG>[eaCD>[JTU LTA�ÃÄ]_Å2Î�Ã$Ø ÃÄ]_Å|q:ÃßpÄJT?�¨~© ª¬ f�Á'J!E�LTABADi!X�H$CDI�LMC�´¸>@UdCBHa?BABHPeaCBA¥r >@UwJTU�H
ePJTX$Y\JTU�HaU�C�LTAß>@Uz=�>@Qbi!?BH�jGf�� g c:h
f$Â¾I!>[AßX�H,LMU�A�JTU�H$JMp)CDI�H$eai!?D×�H$ABHaQbX�HaUdCBA�c\HaC&F)HPHaU_]ÐLMU�OÝq
>[A¥ePJTX$Y!Z[HaCBHaZ@¼ ePJTU�CWLM>@U�HPO >@U|´�fÐÁd>@U�ePH;]:qÞ>[A¥U�JTCºL^ePJT?D?BHPeaC�HPOGQ�HbE)Î~X�i�ADC$c\H�JTU CDI!>[A$eai!?D×�H
ABHaQbX�HaUdC,fu¶&C4>@X$Y!Z@>[HPA�ÃÄ]ºÅÐÎ�ÃkØàÃÄ]ºÅÐq�Ã`?BH,LTeWI!>@U!QVL$ePJTUdCD?WLTOG>[eaCD>[JTU�LMQ�LM>@UÀf á

� �°t��:��t'v
	���
À®����������\¯�� ¦B�b�k�%¤'�&���¥�T�è���b�:���T��� �º¦B�T�
�D�D¦,�N�D�,���
�P¡

­k®:¯°¯�±\² ÁdCBHaY��~LMU�O��VLTABADi!?BH�CDI�LMC/LMZ@ZSHPOGQ�HPA�R�JT>@U!>@U!Q�AWLMX$Y!Z[HPAÚY\JT>@U�CBAÚCBJ�CDI�Ha>@?ÚU�H,LM?BHPADC�LMU�O
I�LMZâp°U�Ha>@QbIdc%JT?BANLM?BHÚePJTX$Y!i!CBHPOÞLTA4JTi!CDY!i!C,fuÂ¾I�HPABH/HPOGQ�HPAkLM?BH/ePJT?D?BHPeaC`c�¼��NHa>@QbIdc%JT?`¿�HaX$XºL�LMU�O
�/LMZâp��ÚHa>@QbI�c\JT?N¿�HaX$XºLGf`ÌkZ[AWJ!E�CDI�Ha?BH�>[A`U�JºJTCDI�Ha?ÚePJT?D?BHPeaCÚHPOGQ�HPAÚAD>@U�ePH�H,LTeBI�AWLMX$Y!Z[H�Y\JT>@U�C/e,LMU
JTU!Z@¼Vc%H/>@U�ea>[O!HaUdCkCBJ$H
»�LTeaCDZ@¼VCøF�J�ePJT?D?BHPeaCkHPOGQ�HPA,f


