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ENGJfDRTR�^p`;EHGJbPx[t�oqAFEHbPb[t_oqACENbPr[t~�eS�M£rPº[t�oqOPIhr © �¡t�o»OPIhr © G{t�¼�RT]NrPxJ�ed¹�½�¾MDA�SCO{A��eRT]�KHACB[SCA
OJ}�M£GJf[ENOPBD]�GVBDf�¿g�l`ÀENACf[YDSCAF]~KNMDA|ÁQA�� y IjOP]NR�¤{RjK°�{Â�OJ}ÃKHMDA2M[RTXPMe�wfDACB[]NRjK°��Z�GiKNKHAFEq�¯AF}¦OPEQAX�ÄLcpb bd_
iA_A[�\ bd_Ay�ot_A{"f ce[qÅÆ���ot[�\^_
b�w _
b^cpz:_A\^bd�vo=[:]L_
h y��votce[�iAcektk=olf^o=cp[�f?f�_
_zÇ ÈP_AoÊÉ�ÉL��Ë|f^cFÉ 5��HÈ o=_NÌ�Ìa�Å"_
oÍÌFÌ�Î �

ÏPÏ ©
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M£GJf[ENOPBDRj²UGVKNRTOPB$t y ENOPIjOPBDXPRjBDXzKHMDA�ACZ�RT]Q]NRjOPB¬f[YDEHGVKNRTOPB�OJ} y RTOPB[]�^a`;EHGPbJx[toqACENbPbetoqAFEHbPr[t�eS�M£rPº[t�oqOJIhr © �¡t�o»OPIhr © G{t�¼~Rj]HrPxV�[d§���¾MDRT] y MDAFBDOPZ�ACBDOPB¶]QMDOPYDIjf KHM[ACB¶fDA y AFBDfÀOPB KHM[ASCEQRjKNRTSUGVI�KHACZ y ACEHGiKHYDEQA7698�GJBDf�KNMDA9ITGVKHAFBWK�MDACGVK5OJ};KNMDA KNEHGJB[]NRjKNRTOPB$�¾�>� y RjSUGJIjIj�Pt¯SUGVITSCY[IhGi�KHRjOPBD]~GJ]Q]NYDZ�RTBDX\G�±£EN]�K�OPEQfDACE y M£GV]NAlKHEHGVBD]NR�KHRTOJB�GVENAgSUGJEQENRTAFf�OJY[K�v�R�KHM�GJB|A;:WY£GVKNRTOPB�OJ}]QKHGVKHA fDACEQRj¤JACf�}¦EQOPZ!Z�GiKHS�MDRjBDX�KNMDA9�DGJX�Z�Oef[ACI�v�RjKNM3GJB�RTfDACGJIÃM£GJfDEQOPB�XLGV]�Z�Oef[ACI§t£}¦OPE
v�MDRjS�M3KHMDAnITGVKHAFBLK2MDAUGiK2OJ};KHM[A9KHENGJBD]NR�KHRjOPB�Rj]�IhGVENXPAz^¨�eS�MDrLº[t$o»OPIhr © �$t�o»OPIhr © G{t$¼~Rj]HrPxJ�{d§�kqOPBD]QA;:WYDAFBWKNIj�Jt>KNMDA y EQACfDRjSFKHAFfÀ��oq�½ENGJfDRTR7v»ACENA@ITGJENXJAJ�=<�]nM£GJ]n�¯ACAFBÀ]NMDO/v�BÀRTB¬]NACS �
KHRjOPB|cD� © t¯KNMDA9fDR��$AFENAFBWK y GJENGJZ\A�KHEQRT²UGiKHRTOJBD]¾OJ}&KNMDA9S�MDRjEHGJIÃZ�Oef[ACIÃ]NMDO/v)G�]QKHEQOPBDX��¹kquNuQu��
GJBDf�GnvqACGJ«��§kquQu��»±£EN]�K~OPENfDAFE y M£GJ]QAlKNEHGJB[]NRjKNRTOPB-GV]�v»ACIjIÃGJ]�G�]NZ�OeOVKHM-SCEQOP]N]QO¥¤JACEn�§kqu����o»��YD]NRjBDXzKHMDAF]NA�fDR��$AFENACBLK2Z�O{fDACIj]Ct$v»A�SUGJB�]�KHYDf[��KHMDAnRjB�>£YDAFBDSCA�OJ}7KNMDA��;OW� GJBDf KHM[A
y M£GV]NA�KNEHGJBD]QRjKNRTOPB¬OPB KHM[Az] y GVSCA�KNRTZ�A\S�M£GVEHGJS�KHACEQRT]�KHRTSF]9OJ}¾KNMDAzA � y GJBD]NRjOPB¶GJB[f¶OPB KHM[A��o»� EHGVfDRTR�^wX$]NSCsLºV�Dd¹�$<�]QZ\O{OJKNM�KNEHGJB[]NRjKNRTOPB³�¦SCEQOP]N]QO¥¤JACEH� GVKlMDRjXPM KHAFZ y ACENGVKHYDEQAC]2vqGJ]GJIj]NO�SFOPBD]QRTfDAFENACf�RjB¶^a¼~Rj]HrPxJ�ed§t¡MDO/vqA�¤PACE2v�R�KHMDOPYeK5A�� y IjRTSFRjK�ENAF}¦AFENAFBDSCAnKNOzS�MDRTENGJI]Q�{Z\Z�A��KHE��3EQAC]QKNOPEHGiKHRTOJB¬GVBDf�f[�{B£GJZ�RTSUGVI�M£GJf[ENOPB�Z\GJ]N]QAC]C���¾M[A�A?:WY£GVKHRjOPBD]2OJ}@>£YDRjf f[�{B£GJZ�RTSF]
fDAF]NSCEQRT�¯A�KHMDA�SCOJITITAFSFKNRj¤PA�A�¤POPIjY[KHRjOPB�OJ}>KHMDA�]Q�{]�KHACZ|tÃv�MDRTIjA9KHMDA�S�MDRjEHGJIBADCn� © �FEGAHCn� © �Z�OefDAFI[�{RTAFITfD]&KNMDA�YDBDfDAFENIj�{RjBDX A?:WY£GVKHRjOPB�OJ}¡]QK�GiKHAJ�;�¾MWYD]Ft[GV]7KNMDA�MDOJK>GJB[f\fDAFBD]NA~SCAFBLKHEHGVI
ENAFXPRTOJB A�� y GVBDfD]n�¯OJKHM RTB¬KNMDA�IjOPBDXPR�KHYDf[RTB£GJI&GJBDf KNEHGJBD]�¤PAFEN]NA@f[RTENAFSFKNRTOPBD]FtKNMDAzM£GVfDENOPB[]G yDy ENOLGJS�M�KNMDACRjE9¤VGJSCY[YDZ�Z\GJ]N]QAC]F���¾M[A@RTBDR�KHRhGVI;A��eSCR�K�GVKNRTOPB�AFBDACEQXJ��Rj]nSCOJBW¤JACE�KHACf³RTBLKNO
�¯OJKHM�t$SCOPIjITACS�KHR�¤PA7>DO¥vJI�KML3Z�GV]N]NR�¤PA�M£GVfDENOPB[]C�7N�]NRjBDX�KNMDAn¤VGJENRjOPYD]5A?:{YDGVKHRjOPBD]5OJ}>]�K�GVKNA
RTBÀG ML�{fDENO{f[�{B£GJZ�RTS@]QRTZnY[IhGVKNRTOPB¬]NMDOPY[ITfÀfDRT]QSCEQRTZ�RTB£GVKNA��¯AFK°v»ACAFBmKHM[A@fDRj�¡ACEQACBLK y M£GJ]QAKHENGJBD]QRjKHRjOPB@]NSFACB£GVENRTOJ]C�»�eRTB[SCA2KHMDAlZ�Oef[ACI�OPB[Ij�zSFOPBLK�GJRjBD]¾M£GJf[ENOPBDRjS2fDACXJENACAF]�OV}�}¦EQACACf[OPZ�t
v»A2OPBDIj��KHAF]QK¾KNMDA5RTBO>£YDACB[SCA2OJ}ÃKHM[A5S�MDRTENGJI y M£GJ]NA5KNEHGJB[]NRjKNRTOPB��DY[K¾BDOVK¾OJ}ÃKHMDA�fDACSFOPB[±£BDA �Z�ACBLK y M£GV]NA5KHENGJBD]QRjKHRjOPB��&u°B-GVBW��SUGJ]QAJtDKNMDA5Z\GJRTBzA��$AFSFK~GJ]»}�GJE¾GJ]_SFOPITIjACS�KHRj¤JA5A�� y GVBD]NRjOPBRT]gSCOJBDSCAFENBDAFf�t&RT]lfDY[A\KHO|KHMDA�fDR��$AFENACB[SCA�RjB�KNMDA�ITGVKHAFBLK M[AUGVKg}¦OPElKHMDA�KHENGJBD]NR�KHRjOPB�tÃRTEQENA��
] y ACS�KHR�¤PAgOJ}�R�KH]¾Z�RTSFENOP]QSCO y RjS5OPEQRTXPRjB��

+-,QP RTS�6n8;UU1=V W,XZY 4\[TY]X|1369< U^S~?
u°fDACGJI£�~�{fDEQOefe�eBDGJZ\RjSC];Rj]&fDAF±DBDACf\�W�@��IjOeSCGJI �ÃACBDAFENXJ�L�°Z�OPZ�ACBLKHY[Z GJBDf�BDA�K7S�M£GJEQXPA¾SCOPB{�
]NAFEQ¤VGVKNRTOPB¬^`_GVB��JrVd¹t

a�b 6 b;ced s f agbgh bi
d s j �¹xe� Ï �

6 b;c f[ACBDOJKNAC]nKNMDA@ACBDAFENXJ�L�wZ\OPZ�ACBLKNYDZ�KNACBD]QOPECt>GJBDf h bi KHM[Az}¦OPYDE��wSCYDEQENAFBWK�OV}~KNMDAlk¹KNMSCOJBD]NAFEQ¤PAFfzS�M£GJEQXPAJ�nm¬A�v�RTITIeA�� y IjRTSCR�KHI��nSCOJBD]NRjfDACE7OPBDI���OPBDA�]QYDS�MzSCOJBD]NAFEQ¤PAFfzS�M£GJEQXPAJtWKHM[A
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BDA�K��£GJE��POPBÀBWYDZn�¯ACEF��m¬A@RTZ y ITRjSCR�KHIj�3GJ]N]QYDZ�AzKHM£GVK9KHMDA@IjOeSCGJI»f[ACBD]QRjKHRjAC]nOV}�GVITI>OJKHMDAFES�M£GVENXPAF] v�MDRjS�M¶GJENA�SCOJBD]NAFEQ¤PAFf¶OPB ]�KHEQOPBDXV�wRTBLKHAFEHGJS�KHRTOJB�KNRTZ�A�]NSCGJITAF]Ct�AV�¨X[�]�KHENGJBDXPAFBDAC]Q]Ct
S�M£GVENZ|teGVBDf�ACITAFSFKNENRTS¾S�MDGJENXPAVtL¤JGVBDRT]QM����¾MDA�SFOPENEQAC] y OPBDf[RTBDXl}¦OPYDE��°SCY[ENENAFBLKH]>GJENA_KNMDACEQAF}¦OPEQARjfDACBLKHRjSUGJIjIj�\²CAFENODt£S�}��£A;:���¹x[�ÍºP� t£GJBDf-KHMDAlSFOPBD]NAFEQ¤VGVKNRTOPB-A;:WY£GiKHRTOJBD]~GJENA2KHEQRj¤{RhGVI§�
	£OPE7RTf[AUGJI�>DYDRTfD]FtLKHMDA�ACB[ACENXV�W�wZ\OJZ\AFBWKNYDZ KHAFBD]NOJE»GVBDf�KNMDA~BDAFK>�£GJE��POPB\SCYDEQENAFBWKqGJ]Q]NYDZ�A
KNMDAl]NRTZ y IjA�}¦OPENZ
^ _ÃGJB��Vrid

6 b;c d ��
���¯��� b � c � ��� b;c f h b�
d��

� �
b f ��x[�ÊºJ�

v�MDAFENA�
Ct���t � � GJEQAnACB[ACENXV� fDACB[]NRjK°�Jt y ENAF]N]QYDENAVt�GVBDf�BDAFK2�DGJEQ�JOPB�fDACBD]QRjK°��RTB3KHM[A�ITO{SUGJIEQAC]QK~}¦EHGVZ\A5OV}�KHM[A >DYDRTf�tev�MDRTS�M|RT]�fDA�±£BDACf��L� h b� d � � � f��sL� ��� b?c d fDRTGJX���� f � f � f � �Rj]\KHM[A3Z\A�KHEQRTS�KNACBD]QOPECt�GJBDf�� b d�� � Ï f �� ��KHMDA�}¦OPYDE��§¤PAFITO{SCRjK°�ÀOV}2KHMDA]>DYDRTf)� �� Rj]\KNMDAKNMDENAFA��w¤JACIjOeSFRjK°�¬GJBDf � d � Ï � ��
W �! ®�" W KNMDA,_�OPEQACBLKH²�}�GJSFKNOPE�� �-�¾MDA�]��e]�KHAFZ�OJ} y GJEQKNRhGJIfDR��$AFENAFBWKNRhGJI[A;:WY£GVKNRTOPBD]��¹xe� Ï ��Rj];SCIjOP]NAFf\�L��S�MDO{OP]NRjBDX GJB�A;:WY£GVKNRTOPB�OJ}�]�K�GVKNA �¹�;OW�D�&RTB�KNMDA

}¦OPEQZ#� d ���
;f � � ��tDS�}��£�¡AFITO/vl�
	£OPE�SCAFBLKHEHGVISFOPITIjRT]QRTOPBD]_GVK~MDRTXPM|ACB[ACENXV�¬��]NY[S�M GJ]�GVK�k_�>¼%$����[`>��GJB[f3o&$e_��°¼��~u�k AFBe�
AFENXPRjAC]��~GJENOJYDBDf3Z�RTfDENG y RjfDRjK°�JtDKHMDA9GJ]N]QYDZ y RTOPB�OJ}7�¡O{OP]�KQ�°RjBL¤JGVENRhGVBWKCt£SF�{ITRjBDfDEQRTSUGVITIj��]Q�{Z��Z�AFKNENRTS~KHENGJBD]Q¤JACEQ]NA2A�� y GVBD]NRjOPB@]NMDOJYDITf@�¯A�EQAUGJ]QOPB£GJ�DIjA�^a gG('Nb © Get[ lG�'NbLº{t[o�'QOLb © t[oqG/�eb © t lG�'Nb © �[d§�l�¾MDRj]5ITACGJfD]�KNO-GJB³�¹G yDy ENOU�eRTZ\GVKNACIj�[��EHG y RjfDRjK°�|RjBDfDA y ACB[fDACBLKlACB[ACENXV�3fDAFBD]NR�K°�GJB[f�G�ITOJBDXPRjKNYDfDRjB£GJI¯]NSUGVITRTB[X$>DO¥v y ENOV±£ITAVt �*) d,+.-�/ �
< :WY£GJBLKHR�K�GVKNRj¤PAlSFOPZ y GJENRj]NOPB@KHO�A�� y ACEQRTZ�ACBLK�GJI�fDGVK�G[tDv�M[RTS�M�v»A y OP]�K y OPBDA2KHO\G�}¦Y[KHYDEQA
y Y[�DITRjSUGVKNRTOPB�t]NM[OPYDITf MDO/vqA�¤PACE�GJBDGJIj�{²CA�KHMDA�AF�¡ACSFKN]nfDYDA\KHO3SFOPY y IjRTBDX|OJ}�ITOJBDXPRjKNYDfDRjB£GJIGJB[fmKHENGJBD]�¤PACEQ]NAZ>£O/v�]�GJEQOPYDBDf³Z�RTfDENG y RTf[RjK°�P� <_K�IjAUGJ]�K\Y y KNO�k_�7¼%$����e`»�ÀACBDAFENXPRjAC]Ft
0 132 ºJs54:�lA76nti]NYDS�M�G�SCOPY y ITRTB[X~vqGJ]�]QMDO/v�BnKHO5A �eRT]QK¾^¨�WK�8OLbLºWtP�WK�8OLrJcet967AFB£rJcDt*:5YDZ\rL�Lt�eS�MDrPxJ��t�oqENGPsPset¯ª|OPEHsPs¥d§�
�¾MDA|ML�{fDENO{f[�{B£GJZ�RTS-A;:WY£GiKHRTOJBD]�OJ}5Z�OJKNRTOPB¶GVENA-]NOPI�¤PAFfmOPBmG fDRT]QSCEQAFKHRj²CAFfm] y GJSCA �wKNRTZ�AXPEQRTf)��;=<?> d @ > - Ï sPs d s�jÍsJx }¦Z�tA;CB d s�j¨rPrD;E<F>¡���L��AFZ y IjO/�eRjBDX KNMDA�¼��e_�_�GJIjXPOPEQRjKHM[Z GJ]-fDAF]NSFENRT�¯ACf GJBDfµKHAF]QKHAFf RTB ^a¼~Rj]HrPxV�$t�¼�RT]HrP�¥d¹� m¬A�M£GU¤PA S�M[ACS�«JAFf KHM£GiK
KNMDA�GVITXPOPEQRjKNMDZ*GJSCSFYDEHGVKNACI��¶SCOPB[]NACE�¤PAF]�KHOJKHGJI_AFBDACEQXJ�³GJBDf³�£GJE��POPB³BWYDZn�¯ACECtqGJBDfÀKHM£GiK
y EQOJ±£IjAC]�OJ}{EHGVENAF}�GVSFKHRjOPBlGJBDfl]QMDOeS�«�v_GU¤PAF]�GVENA;ENA y ENO{fDYDSFACf GJSCSFYDEHGiKHACI���}¦OPE¡¤JGVENRTOJYD]�RTB[RjKHRTGJISFOPBDfDR�KHRTOJBD]g^G:5Y[Z�rPr{t£¼�RT]HrP�{t�¼�RT]HrJxPG¥d¹�
<�]¾GJITEQAUGJfe�\Z�ACBLKNRTOPBDAFf@GJ�¯O/¤PAJt[A;:W]C�Ã��x[�ÍºP��tWvqAlGV]N]NY[Z\A2G y AFEQ}¦ACS�KUteR§�pAJ��t[BDOPB[fDRT]Q]NR y GVKHR�¤PAJtEQACIhGiKHRj¤{Rj]QKHRjS >£Y[RTf�� u°B y EQRTBDSFR y IjAJt~RjK@Rj] y OP]Q]NRj�DITA3KNO¶SUGJIjSCYDITGVKHA3KNMDA3KHENGJBD] y OPE�K�SFOeA7H��SFRTACBLKN]�}¦EQOPZ KHMDAZ_ÃGJXPENGJBDXPACGJB¶OJ}~OPYDE�Z�Oef[ACI2^a`�G y rPr[t X$]QSUsPsV�[d§����	£OPEnA �DGVZ y IjAJt&¤VGJE��RjOPYD]nKHENGJBD] y OPE�K�SCO{A?H�SCRjACBLKH]�M£GU¤PA-�¯ACAFB:SCOJZ y YeKHACfÀRjBÀKNMDA@]Q�{Z�Z\A�KHE��¶�DENOJ«JACB y M£GJ]QA
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�£GJ]QACf OPB KNMDA¬GJ]N]QYDZ y KHRTOJB OJ}nGJB RTfDACGJI2XLGJ]-OJ}9M£GJfDEQOPBD]¬^ m¬ACITrLºet�`;EHGJr © t���GVXLrJcVd¹�Í�
<�Ij]NODt>f[�{B£GJZ�RTSCGJI_]QRTZnYDITGVKHRjOPBD]nRjBDfDRjSUGVKNAzKHM£GVK�fDRj]N]QR y GVKNRTOPB¶]�KHEQOPBDXPI��ÀGV�¡ACSFKN]�KHMDA y RTOJBSCOJENENAFIhGVKNRTOPB¬}¦YDBDSFKNRTOPB[]�GVK�]QZ�GJIjIqEQACIhGiKHRj¤JAzZ�OPZ\AFBLKHYDZ|t;GJBDf¶KNM{Y[]nKHMDA@fDAFfDYDSFACf¸��oq�
EHGVfDRTR�^p�eOJ}�s Ï t�o_GJ]NrPrPG[tq��ACGPs © d¹�#¿2YDGJBLKHRjKHGVKHR�¤PA SFOPZ y GJENRj]NOPBD]zKNOmA � y AFENRTZ�ACBLKHGJI2f£GVKHG]NM[OPYDITf¸KNMDACEQAF}¦OPEQA�GJSCSFOPYDBLK@}¦OPEzf[RT]N]QR y GiKHRj¤JA3AF�¡ACS�KH]F���5B¸KHMDA OVKHMDAFEzM£GJBDf$t�KHM[A y YDE��
y OP]NA�OJ}»KHMDRj]5vqOPEQ« RT]5KNO�A � y ITOPEQA�KNMDA�AF�¡ACS�KH]l}¦ENOPZ ¤VGJE��{RTBDX@KHM[A�ITGVKHAFBLK M[AUGVK GJBDf�KHM[A
OPEQfDACE5OV}>KNMDA y MDGJ]NAnKNEHGJBD]QRjKNRTOPB���u°B3KHM£GVK�¤PACRjB�t$v»A�SUGJB�IjAUGU¤PA�GV]NRTf[A9KHMDA�XJENAUGiK�KHAFS�MDBDR �SUGVIqGJB[f y ENRjBDSCR y GJI7fDR H\SFYDIjKNRTAF] EQACIhGiKHACf¬KHO G�KNENACGVKHZ�ACBLKnOV}¾fDRT]Q]NR y GVKHRjOPB RjB f[�{B£GVZ\RjSUGJI]NRjZnYDITGVKHRjOPBD]�^pª�YDENsLºid¹t2GJBDf XPRj¤JA�GJB RjZ y ENAC]Q]NRjOPBµOJ}9KNMDA�IhGJEQXPAC]�K y OP]Q]NRT�[ITA AF�¡ACS�KH]�OJ}¤VGJEQ�{RjBDX�KNMDA y M£GJ]QA KNEHGJBD]QRjKNRTOPB y GVEHGJZ�AFKNACEN]�KHMDGVK~SUGJB��¡AlA�� y ACS�KHACf$�¾�¾MDRT]¾v�RTIjI�GJIj]NO\GJI��ITO/v }¦OPE~G�SFOPZ y GJENRj]NOPBzKNO y ENAF¤{RjOPYD]�ENAF]NYDI�KH]�}¦OPE_KHMDA y RjOPB|��oq� SCOPEQENACITGVKHRjOPBz}¦YDBDS�KHRjOPBD]Ct
v�MDRjS�M�ACZ y ITO/�JACf¶RTf[AUGJIB>£YDRjf f[�{B£GVZ\RjSC] v�R�KHM¶GVB��;OW� fDAFENRj¤JACf }¦EQOPZ
KHMDA\�£GJX3Z�O{fDACI
^p�eS�M£rLº[t£o»OPIhr © �$t�oqOPITr © GWt£¼�RT]HrJxJ�[d¹�
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 W UU4;6n8�� [TR g[�4 WlXZY 4B[TY]X|1369< U^S�?
�O�SCITOJ]NA�KNMDA2]Q�{]QKNACZ(OV}�SFOPY y IjACf@A?:{YDGVKHRjOPBD]_OJ}ML�{fDENO{f[�{B£GJZ�RTSF]Ct£GVB@A;:WY£GVKNRTOPB@OJ}]�K�GVKNA�¹�;OW�[�~M£GJ]�KHO��¯A9] y AFSCR�±£ACf���_GiKNKHRjSCA9¿lk&: y ENAFfDRTS�KH]5S�MDRjEHGJIÃ]��eZ�Z�AFKHE��|ENAC]�KHOPENGVKHRjOPB3GiKGlSCENR�KHRjSUGJI[KNACZ y AFEHGVKNYDENA~OJ}M6 8 d Ï cLs � Ï ¢ slª�A76½^aoqENOLrJsetWuwv_GJrPx[t�_ÃGJAUrJxVd��¦}¦OPE � � d sL���m¬A¬YD]QA�KNMDA�A;:WY£GVKNRTOPB OJ}9]QK�GiKHA }¦ENOPZ KHMDA�S�MDRTENGJI&AHCn� © � E AHCn� © ���¡��� Z\O{fDAFI�KHM£GiK
vqGJ]lfDRT]QSCYD]Q]NACf¬RTB�fDA�K�GJRjI&RTB ]QACSFKNRTOPB�cD� © � <�] GVITENACGJf[��Z\AFBWKNRTOPB[ACf�RTB ]QACSFKNRTOPB¬x[�Íºet�KHM[AKHM[ACENZ�O{f[�{B£GJZ�RTSD:WY£GVBWKNRjKNRTAC]�ITRT«VA»KNMDA y ENAF]N]QYDENA�OPE�KNMDA¾ACBLKNENO y �nZ9YD]QK7�¯A_XPR�¤PACB�RjB9KHAFENZ�]OJ};KNMDAnACB[ACENXV��fDAFBD]NR�K°�3GVBDf3KHMDA �£GJE��POPB fDAFBD]NR�K°�P�g�eRjBDSCAgKHMDRj]�Rj]�fDR H\SFYDIjK�KHOzOJ�[K�GJRjB�RjB
G@fDRTEQACS�Kl]NACI�}¦SCOPB[]NRT]�KHAFBWKgSCGJITSFYDIhGVKNRTOPB$t$KHMDAnKNMDACEQZ\O{f[�{B£GJZ�RTS }¦YDBDSFKNRTOPB[] GVENA�]QKNOPENAFf¬RjB�G
K�GV�DITA�GJBDf@OP�[KHGJRTB[ACfz�L�\RTBLKHAFE y OPIhGVKNRTOPB�fDYDEQRTBDX KHMDA5ML�{fDEQOef[�{B£GVZ\RjSUGJI¡SUGJIjSCYDITGVKHRjOPB���¾MDAOP�[KHGJRTB[ACf y EQAC]N]QYDENA�GJ]-G }¦Y[BDSFKNRTOPB�OJ}l�DGJEQ�JOPBµfDACBD]QRjK°�µGVBDf�ACBDAFENXJ�¸fDACBD]QRjK°�m}¦OPE�KHM[AfDR��$AFENACBLKq]NSCAFB£GJEQRTOP]_Rj] y ITOJKQKHACf�RTB\±DXPYDENAF]¾x[� Ï t¨x[�Êº{t[GJB[f@x[� © �n<�]qSUGJBz�¯A�]QACAFB�t[}¦OPE_kqu;BDO
y M£GV]NA\KNEHGJB[]NRjKNRTOPB�O{SCSFYDEN]Ft��DY[KgKHM[A y EQAC]Q]NYDEQA�SCOJBWKNRTBDOJYD]NI���RTBDSFENAUGV]NAC] GJ] G-}¦Y[BDSFKNRTOPB¬OJ}�£GJE��POPB-fDAFBD]NR�K°�-GJBDf@AFBDACEQXJ�@fDAFBD]NR�K°�P�7u°B-SCOPBLKNEHGJ]�KUt[}¦OPE¾kquNu7KHMDA y EQAC]Q]NYDEQAg]�K�GU�{]�BDAUGJEQIj�SCOJBD]QKHGJBLK�GJ]�G�}¦Y[BDSFKNRTOPB�OV}�fDACBD]QRjK°� RTB¬KNMDA y MDGJ]NAzKNEHGJBD]QRjKNRTOPB¬ENACXJRTOPB�t�SCOPEQENAF] y OPBDfDRjBDXKHO KNMDA-Z\R �[AFf y M£GJ]QA W �¶u°BmGJfDfDR�KHRTOJB�t&KHMDA@¤VGJIjYDAC]�OJ}~KHM[A y ENAC]Q]NYDEQA3GJEQA-GJIjvqGU�{]�IjO/vqAFE
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KNM£GJBz}¦OPE�kqu>Rj}$KHMDA2]NGJZ\A�ACBDAFENXJ��fDACBD]QRjK°�zGJBDf@�£GJE��POPB-fDAFBD]NR�K°�@GJEQA5SCOJBD]NRjfDACEQACf��7�¾MDAF]NA
OP�[]NACE�¤VGVKHRjOPBD]2GJEQAnAF¤JACB�Z�OPENA OP�L¤eRjOPYD]�}¦OJE y GJENGJZ�AFKHAFE�]QAFK kquNuQu��$u°B3KNMDRT]�SUGJ]QAnKHMDA9K°v»O
y MDGJ]NAgKHEHGVBD]NR�KHRTOJBD]�ITAUGVf�KHO�K°vqOzGJENACGJ]�OV};BDAUGVENIj�-SFOPBD]�K�GJBLK y ENAC]Q]NYDEQAnSCOJENENAF] y OPBDfDRjBDX\KNOKNMDA�K°v»O�fDOPZ\GJRTB[]7v�M[ACENA�Z\R �[AFf y MDGJ]NA5A �eRT]QKN]C� 	£YDE�KHMDAFENZ�OPENAVt{KNMDA y EQAC]Q]NYDEQA5}¦OPE_kquQuNu;Rj]SFOPBD]NRjfDACENGJ�DI��@ITO/v»ACE_KHMDGJB|}¦OJE~kqu_GJBDf�kquNu>}¦OPE�G�XPRj¤JACB|�£GJE��POPB�GJBDf|ACBDAFENXJ�-f[ACBD]QRjK°�P�
�¾MDA�fDR��$AFENACBLK y MDGJ]NA�KHENGJBD]NR�KHRjOPB¸�¯ACM£GU¤{RTOPY[E|OV}gKNMDA KHMDEQACA�Z�OefDAFIT]@Rj]@GJIT]QOÀENA?>DACSFKNACfRjB�KHM[A ¤PAFITO{SCR�KHRTAF]�OJ};]NOJYDBDf³�¦±DXPYDENA x[�pcW�����¾MDA SCEQOP]N]QO¥¤JACEl�;OW��]QMDO/v�]2G\f[ACSCEQAUGJ]QAnOJ}KJ W LGJEQOPYDBDf=
 d Ï �2A?6 - }¦Z V ���¾MDRj]&RT]�fDYDAqKNO5KHMDA_]�KHEQOPBDX2ENAFfDYDS�KHRTOJBnOJ}�KHMDAq�£GJEQ�JOPBDRjS_Z�GV]N]NAF]
GJEQOPYDBDf3KNMDA y M£GV]NAnKHENGJBD]QRjKHRjOPB�EQACXPRjOPB��l�~O¥v»AF¤JACEFt��¯ACSCGJYD]NAnKNMDAnITGVKHAFBWK5MDAUGVK5RT]5²FACENO@RjBKNMDA»SFENOP]Q]NO/¤PAFE�SCGJ]NAVtMJ W L EQACZ\GJRTB[]�±£BDRjKNAJ�u°B SFOPBLKHENGJ]QKGJ

W
L ¤VGJBDRj]NMDAF]RjB2KHMDA y M£GV]NA7KHEHGVBD]NR�KHRTOJBEQACXPRjOPBD];}¦OPE»kquNu�GJBDf�kquNuNu¾��MDO/v»AF¤PAFECteRjK7RT]7BDOJBD²CAFENOgRj}�N5O;f.N LEP sL� �&�¾MDA~IhGVKNACBLK>MDAUGiK>}¦OJE

��2 �0"�(*)7� E�� 4�E������ �W2�SN��E%� @%���#"�"�&%����)7� ��E%� G )DH'��I @�E�� "�� A
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kquNu»RT] ;������
	 xPsPsLª|A?6 - }¦Z V t[v�M[RTITA2R�K¾RT] ;��������
	 bL�JsLª|A?6 - }¦Z V �mrLºVsLª�A?6 - }¦Z V d
Ï ¢P¢ sLª�A?6 - }¦Z V }¦OPE�kquNuNu|��oqOJKNMm¤VGJITY[AC]zGVENA-}¦OPE N O d N L

d sL� � o»AFK°v»ACACB¸KNMDA�K°v»O
fDRj]QKHRjBDSFK~±£EQ]QK2OPEQfDACE~KHENGJBD]NR�KHRjOPBD]�RjB�Z�Oef[ACI�kquNuNu�t�J W L RT]�B[OPBD²CAFENO@GVXLGJRTB$���~O¥v»AF¤JACEFt�KHMDRj]M£G y[y AFBD]¾RTB@G9¤JACE��zB£GJEQENO/v RTBLKHAFEQ¤VGJI¡OJ}ACBDAFENXJ�\fDACB[]NRjK°�Jt�GJBDf y ITGU�e]qBDO�]NRjXPBDRj±DSUGJBLK_EQOPITARTB-OPY[E�GJB£GJI��e]QRT]F�
<�]>GJIjENACGJf[��fDRj]NSFYD]N]QACf�RjB�]NACS�KHRjOPB\c[� © ��	�RTX2cD� Ï © � tPKHMDA�O{SCSCY[ENACB[SCA�OV}�G5±£EQ]QK>OPENf[ACE y M£GJ]QAKHENGJBD]QRjKHRjOPB|fDA y ACBDf[]2OPB�KHM[AnS�MDACZ�RTSCGJI y OJKNACBLKHRTGJI§���¾MDA9ACBDAFENXJ��fDACB[]NRjKNRTAF]2GJBDf3AFBLKHENO y �fDAFBD]NR�KHRTAF]¾RTB@KHM[A y M£GJ]NA2KNEHGJBD]QRjKNRTOPB@EQACXPRjOPBD]¾M£GU¤PAgGJIjENACGJf[�z�¯ACAFB�] y AFSCR�±£ACf|RTB@K�GV�DITA5c[� Ï ��¾MDA�AF�¡ACS�KHRj¤JA�KNMDACEQZ\O{f[�{B£GJZ�RTS y OJKNACBLKHRTGJI&}¦OPE y GJENGJZ�AFKHAFEl]NAFKnkquNu�GJENOJYDBDf¬KNMDA y M£GJ]QAKHENGJBD]QRjKHRjOPB@KHAFZ y ACENGVKHYDEQA&698_Rj]~f[A y RjSFKHAFf3OPB|KHMDAgEC�pM��p]�OJ}�±£XPYDEQA9x[�pcD�Dm¬A9OJ�D]NAFEQ¤PAgKHM£GiKKHM[A;AF�¡ACSFKNRj¤JA7KNMDACEQZ\O{f[�{B£GJZ�RTS y OVKHACBLKNRhGJIi¤JGVENRTAF]�¤PAFEQ�2ENG y RTf[Ij��GJENOJYDBDf 6 8���¾MDA7] y RTBDO{f£GJI
y OPRTBLKH]Ft�R§�pAJ��t�KHMDAnKNACZ y AFEHGVKNYDENAF]lGVK2v�MDRjS�M�KNMDA�RTB�>DACSFKNRTOPB y OPRjBWKN]5}¦OPE�KNMDA�K°vqO-Z�RTBDRjZ�G
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G y[y ACGJECt2GVENA OPBDI��µº � ©�� OV� 6 8�� �¾M[RT] y OVKHACBLKNRhGJI�KNMDACEQAF}¦OPEQA ¤JGVENRTAF]@]NYD�[]QK�GVBWKNRhGJIjIj�}�GJ]�KHAFE�KNM£GJBÀKHM£GVK�}¦EQOPZ�KHM[A3�2ENOP]Q]�� $�AF¤JACY¸Z�O{fDACI_OJE�}¦EQOPZ�KNMDA=AHCn�§ºJ��IjRTBDACGJE�]NRjXPZ\G
Z�Oef[ACI7RTBL¤PAF]QKNRTXLGVKNACf¬RTB:^¨kqMDOPs Ï t��eSUGJs Ï GVd¹�@��O/v»AF¤JACECt&KNMDA\¤VGJEQRhGVKNRTOPB OV}_KHMDA y OJKHAFBWKNRhGJIGJEQOPYDBDf 698�OJ�[K�GJRjBDACf }¦EQOPZ OPY[E2Z\O{fDACI�RT]5RjB�KNMDA�]HGVZ\A�ENGJBDXPA�GJ]2}¦OPE�KHMDA�Z�OefDAFI�YD]QACf
RjBÀ^G:5Y[Z�s Ï t��{SUGPs Ï �[d§t¯v�MDACEQAnKHMDAnGJY[KHM[OPEN]�]NMDO/v»ACf�KHM£GVK�]NYDS�M�G\}�GV]QK�¤VGJEQRhGVKNRTOPB|OJ};KNMDA
A��$AFSFKHR�¤PA y OJKHAFBWKNRhGJI�GJENOPY[BDfl6 8>Z\RjXPMLK_IjAUGJf@KHO�A � y ITOP]QRj¤JAg�¯ACMDG/¤{RjOPE_¤{RhGnEHG y RTf@] y RTBDO{f£GJIfDAFSCOPZ y OP]NR�KHRTOJB�v�RjKNM ]NY y ACEQSCO{OPITRjBDX��¹GV]2O yDy OP]NAFf�KNO-GJB�GJfDRTGJ�£GVKNRTS y M£GJ]QAnKHEHGVBD]NR�KHRTOJB�����¾MDRj] :{Y[AC]QKNRTOPB[]lKNMDA�G yDy IjRTSCGJ�DRTIjRjK°�-OJ}»OPYDEgG y[y ENOLGVS�M¬OJ}»A;:WYDRjITRj�DENRjYDZ MW�{fDEQOefe�eBDGJZ\RjSC]F�
u°B y ENRjBDSCR y ITAVtPOPBDA�]QMDOPYDIjf\]�KHYDf[�9KHMDA�ENACGJI��§KHRjZ\AVtJBDOPB[A;:WYDRTIjRT�DEQRTYDZ)f[�{B£GJZ�RTSF]7OJ}¡KNMDA�ITOPB[X
vqGU¤PACIjACBDXVKHM¶Z�OefDAF] OV}_KHMDA\S�MDRTENGJI;±£ACIjfD]CtpR§�pAJ��t�KNMDA�OPENfDAFE y GVEHGJZ�AFKNACEN]Ft�SFOPY y IjACf¬KNO�KNMDAA � y GJBD]NRjOPB OV}qKHM[A\Z\GVKNKNACE2±£AFITfD]�^p`�GJAUs © �Dd§����O/v»AF¤PAFECt;GV]9G@±£EN]�K�G y[y ENOU�eRTZ\GVKHRjOPB�t$v»A]�KHYDf[��KNMDA¾AF�¡ACS�KH]>f[�{B£GJZ�RTSCGJITI��PtPGV]N]NY[Z\RjBDX5KHM£GiK7ITO{SUGJIeA;:WYDRTIjRT�DEQRTYDZ)fDO{AC];MDOJITf�tLR¹�¨AV�JKHM£GiK
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T=158.5 MeV
T=157.5 MeV
T=156.5 MeV
T=155.5 MeV
T=154.5 MeV
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KHM[AgZ�AUGVBe�w±£AFITfD]qRTB@}�GJSFK~GV]N]NY[Z\A2KHM[A5¤JGVITYDA2OJ}KHM[A2XPITOP�DGJI$Z�RTBDRjZnYDZ½OJ}KHMDA y OJKHAFBLKHRhGVI§tGJBDf KHM£GVK�GVK�KHMDA»SCENR�KHRjSUGJIPKNACZ y AFEHGVKNYDENA>K°vqO y MDGJ]NAF]���SFOPENEQAC] y OPBDf[RTBDX~KHO�KNMDA»K°v»O5Z�RTBDRjZ�GOJ}KHMDAlA��$AFSFKHR�¤PA y OVKHACBLKNRhGJIh�»SCO{A��eRT]�KU�

DFEHGFE:I JLK,MONPM�Q"R7SUTVK/W�MHN�M�TXK/Y
�¾MDA-RTB[RjKHRTGJI;SCOJBDfDRjKNRTOPB[]nRTB¶]QSUGJIjRTBDX3ML�{fDEQOef[�{B£GVZ\RjSC]�GJEQA@] y ACSCR�±£ACfÀOPB³G y EQO y ACE��§KHRjZ\AML� y AFEN�¯OPIhG B d B i �M�5B�KNM£GVKq] y GJSFA��wITRT«VA�ML� y AFEN]QYDEQ}�GJSFA2OPBDA5MDGJ]qKHO ] y ACSFRj} ��KHMDA5AFBLKHENO y �
y ACE-BDAFK|�£GVEQ�POJB GJB[f KNMDA�BDAFK|�£GJE��POPB EHG y RTfDR�K°�:f[ACBD]QRjK°� GVK-Z�RTfDENG y RjfDRjK°�Jt4Z h � - Z\[¡�<!Z�OefDAFIqv�RjKNM³GJBmª�u°� �£GVX�Z�O{fDACI_A?:WY£GVKHRjOPBÀOJ}~]QKHGVKHA¬^pkqMDO ¢ cJdq}¦OPEnKHMDA-MDRjXPM�KHAFZ��
y ACEHGiKHYDEQA y M£GJ]QA-GJBDfÀGJB¶RjfDAUGJI»M£GJfDEQOPBÀXLGJ]nRjB KHM[A@ITO/v_�wKNACZ y AFEHGVKNYDENA\ENACXJRTOPB¶SCGJB¶ENA �
y EQOefDY[SCAn�¯OJKHM³^ :5YDZ\rPr/d§t$KNMDAnZ�AUGJ]QYDENAFf3KHENGJBD]Q¤JACEQ]NA�ACBDAFENXJ�3GVK5Z�RTf[EHG y RjfDRjK°�Jt¯GJBDf3KHM[A
��>D�w] y ACSFKNEHG OV}gG¬¤VGJENRjAFK°�ÀOJ}lM£GVfDENOPB[]zGVK 0 1 d Ï ¢ jpcD4 �lA76 �¹k_�>¼%$����[`>�:ACBDAFENXJ�[� t
GJ]Q]NYDZ�RTBDX\KHMDAn]�K�GJB[f£GJENf3KNMDACEQZ�GVITRT²CGVKHRjOPB � y EQO y AFE��¾KHRTZ�A B i d Ï }¦Z^]VSJt$GJBDf�G�] y AFSCR�±£SACBLKNENO y �ÀOJ} 1 -9� � d cW� GJB[f:G BDA�K��£GVEQ�POJBmENG y RTf[RjK°��f[ACBD]QRjK°�_Z h � - Z\[ d bPs[�À�¾MDRj]
¤VGJITY[Al}¦OJE 1 -9� � RT]�GJIj]NO�RTB-XPO{Oef|GJXJENACAFZ\AFBLK~v�R�KHM-KHMDAlZ�AUGJ]QYDENAFf�EQACIhGiKHRj¤JAlGJ�DYDB[f£GJBDSFAC]
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OJ}9M£GJfDEQOPBD]¬^`_ÃA�K�r © t�oqEHGPrJr[t X$]NSCsPsPGid¹���¾MDA¬RjBDRjKNRhGJI�BDAFK|�£GVEQ�POJB fDAFBD]NR�K°��}¦OPITIjO¥v�]zGJ]�
�
d c�jÊ� ��� �&�¾MDA�SCOJENENAF] y OPBDfDRjBDX2¤VGJITYDAF];OJ} 
 i f 6 fIN5O7GJBDf9N L � :P��GJBDf�]�� :WY£GVEN«nS�MDAFZ\RjSUGJIy OJKHAFBLKHRhGVI�ENAF] y ACSFKNRj¤JACIj�[�_}¦OPE_KHM[Al¤VGJEQRTOPY[]¾S�MDRTENGJI��;OW�-GJENA2IjRT]QKNACf-RTB@KHGJ�DITAlxe� Ï �
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�¾MDA�RTB[RjKHRTGJI~BDAFK|�£GJE��POPB fDACB[]NRjK°�µRj]@RTBDf[A y ACBDfDAFBLK�OJ}gKHM[A¬YDB[fDACEQIj�{RTBDX³�;OW���¡AFSUGJY[]NAKNMDA�SCOPBLKNRTBWYDRjK°��A;:WY£GiKHRTOJB3}¦OPE�KNMDA�BDAFK5�£GJEQ�JOPB�SCYDEQENAFBWKlRjB³�¹x[� Ï ��fDOeAF]2BDOJK2RjBL¤POPI�¤PA9KNMDA
y EQAC]Q]NYDEQAA�|A�� y IjRTSCR�KHI��P�
:5YDAlKHO�KHM[A MDRjXPMDAFE~f[ACBD]QRjK°�|GVK�Z\RjfDEHG y RTfDR�K°�Pt{KHMDAFENZ\GJITRj²UGVKNRTOPBzZ\GU�@�¯Ag}�GJ]�KHAFE�GVK�o&$e_$�¼~��u�k#AFBDACEQXPRTAF]�· }¦OPIjITO/v�RTBDX³^a¼�RT]HrJxJ�ed�v»A�GJ]Q]NYDZ�A B i d s�j¨x�}¦Z^]VSJ� 6>GJEQRTOPYD]�Z�RTSFENOV�
]QSCO y RjS�Z�Oef[ACIT]Ft�AV�¨XD��`>k¾ª ^¨�2ACRTr © d§t;¼_¿gª :
^¨�{S�M£r © d¹t�	&¼�u°�¾u!� 	 ¢ �¨sLº ^p�lAFEHrL�¥d§t�GJBDf�~u98Ju $5�]Jo½^ 6>GVB£rPbVd¹t y EQACfDRjSFK5GzBDAFK2�DGJEQ�JOPB EHG y RTfDR�K°�-fDACBD]QRjK°��OJ} Z h � - Z\[ 	½ºJs � © �GJB[f ] y ACSCR�±£S�ACBLKNENO y �3OV} 1 -9� � 	 Ï �Js � ºP�Vs�RTB3SFACBLKHENGJIn<�Y ��<�Y�GVK 0 1 d Ï © s�<~�2A?6GVK�Z\RjfDEHG y RTfDR�K°�P��m¬A�v�RjITI¾AFZ y IjO/� 1 -9� �

d ºJsPs¬GJBDf Z h � - Z\[ d ºP�e���¾M[A�ENAF]NYDI�KHRjBDX�£GVEQ�POJB@fDACBD]QRjK°��GVK»Z\RjfDEHG y RTfDR�K°��RT] � i d ºOj © ��� �7��GVfDENOPB�ZnYDIjKNR y IjRTSFRjK°� EHGVKNRTOP]»GVK_Z�RTf[EHGi�
y RjfDRjK°�|SCGJB �¡A fDAC]QSCEQRT�¯ACf v�RjKNM�KHMDAF]NA�RjBDRjKNRhGJI�SFOPBDfDR�KHRjOPBD]�^ :5YDsLºet¡oqEHGPs Ï d§���¾MDAnACB[ACENXV�fDAFBD]NR�K°�¶GJB[f��£GJE��POPB¶fDAFBD]NR�K°�¶GJEQA�RjBDRjKNRhGJIjIj�3f[RT]QKNENRj�DY[KHAFf�RTB�KHMDA\KHEHGVBD]Q¤JACEN]QA y IhGJB[AzGJS �SFOPENfDRjBDXÀKHOmGm]NOi�°SUGVITITAFf#Á�vqOJYDBDfDAFf BWYDSCIjACOPBDÂ³fDRj]QKHEQRT�DYeKHRTOJBµv�R�KHMµKHENGJBD]Q¤JACEQ]NA�ENGJfDRTY[]@ > d x�}¦Z|� 	£OPE¾}¦YDE�KHMDAFE�fDAFKHGJRTIj]CtDv»A EQAF}¦ACE�KHO�ENA�}¦]C��^ :5YDZ�rJr{t¡�eOJ}�s Ï t�o_GJ]NrPrPG[t£�AUGJs © d¹�
<�]�]QACACB|}¦ENOPZ#K�GJ�DIjAlx[� Ï tDKHMDAgRTB[RjKHRTGJI¯ACBDAFENXJ�-fDAFBD]NR�K°�-Z\OJENA5KHMDGJB�f[OPYD�DIjAC]�v�MDACB�XPOPRTB[X
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}¦ENOJZ�k_�>¼%$����[`>�\ACB[ACENXV��KHOno $F_$��¼~��u�kmAFBDACEQXJ�P�;�¾M[A�RTB[RjKHRTGJIeKNACZ y AFEHGVKNYDENA~RTB[SCENACGJ]NAF]�L�³GJ�¯OPY[K\�Js�ª�A76nt;v�MDRTIjAzKHMDA-RjBDRjKNRhGJI>S�MDACZ�RTSCGJI y OJKHAFBWKNRhGJI»}¦OPE�Y:GVBDfmf2:WY£GJEQ«{]�fDA �SCEQAUGJ]QAC]@�L�:GJ�¡OJY[K Ï sJs¶ª�A?69t_RTB:GJITI~SUGV]NAC]F� $�OJKNA�KHMDGVK�}¦OPE�G �£GJX Z\O{fDACI��;OW�mKHM[A
S�MDAFZ\RjSUGJI y OJKHAFBLKHRhGVI�}¦OPE�]e:WY£GJEQ«W]~¤VGJBDRj]NMDAF]��¯ACSCGJYD]QA9OJ}�]QKHENGJBDXPAFBDAC]Q]�BDAFY[KHENGJITR�K°�@RTB-KHM[A¿l�g` y M£GV]NAJt£]QACAlAJ�pXD�Ã^ :5YDZ\rPrid¹�>�{KNEHGJBDXJACBDAF]N]�BDACYeKHEHGVITRjK°�\RT]_GnXPITOP�DGJI$SFOPBD]QKNEHGJRjBLKUtDOPB[Ij�^p�lEQAUb ¢ t>�lEQAUbPb{t>�lEQAUr Ï t>� y RhrJbid¹� mµR�KHMDRjBÀG Z\R �[AFf y M£GJ]QAJtqM[O¥v»AF¤JACEFt_KHMDA-RTB[fDRj¤{RTf[Y£GJI
y M£GV]NAC]�Z\GU�zGJf[O y K¾BDOJBD²CAFENO�¤VGJITYDAF]_}¦OPE�� L �7u°B-GnM£GVfDENOPB[RTS5Z�Oef[ACI§tWKHM[A2MW� y ACEQOPBD]�SCOPB{�K�GVRTB�BDOPBD]�KHENGJBDXPA$:WY£GJEQ«{] GJBDf¬GJfDO y K G@±DBDRjKNA�S�M[ACZ�RTSUGVI y OVKHACBLKNRhGJI&R�}EN O��d s[���¾M[ACENA �
}¦OPEQAJtÃKHMDA\MW� y ACEQOPB ¤PAFSFKNOPE9fDAFBD]NR�K°��RT] y OJ]NRjKNRj¤JA\GiK ±£B[RjKHA�KNACZ y AFEHGVKNYDENAV�@�¾MDRT]g]NYDE y ITY[]OJ}g]QKNEHGJB[XPA.:{YDGJEN«W]-SCOPBLKHGJRTBDAFfµRTB¸KHM[A MW� y ACEQOPBD]-RT]@�£GVIhGJBDSFACf��L�¸KNMDA ]QKNEHGJBDXJA�GJBLKHR��
:WY£GJEQ«{]@RjB¸]QKNEHGJB[XPA Z\AF]NOPB[]C�"�¾MDRT]�ITAUGVfD]�KHOÀG�±£BDRjKNA3]QKNEHGJB[XPACBDAF]N]-S�MDAFZ\RjSUGJI y OJKNACBe�KHRTGJIKN L t�v�MDRTS�M¶Rj]nGJf�'QYD]QKNACf¶KHO��{RjACITf�� L d ���L � �~ACENA�� L f	���L fDACBDOVKHA�KNMDA�KHOVK�GJI>BWYDZ���¯ACE�OJ}5]�KHENGJBDXPA|GJBDfm]QKNEHGJBDXJA�GVBWKNR/:WY£GJEQ«W]\RjBÀKNMDA|]Q�{]QKNACZ|t_ENAF] y ACSFKNRj¤JACIj�J��<�]�GJIjENACGJf[�fDRj]NSCY[]N]NAFf RjB)^¨�2ENACb ¢ t¾�lEQAUbPb{t��lEQAUr Ï t¾� y RhrPb¥d§t~RTB¸KNMDA Z\R �eACf y M£GV]NA OPBDI��mKNMDA3KHOVK�GJI]QKNEHGJB[XPACBDAF]N]�}¦EHGJS�KHRjOPB
� L ¤VGJBDRT]QMDAC]FtDv�MDRTIjA5AUGVS�M|OV}KNMDA5K°v»O\SFOeA �[Rj]QKNRTBDX y MDGJ]NAF]~f[OeAF]CtDRjBXPAFBDACENGJI§t�SCGJENE��3BDA�Kl]QKNEHGJBDXJACBDAF]N]C�C	�Y[EQKHM[ACENZ�OPEQAJt$}¦OPE5KNMDA�SUGV]NA�OJ}»Gz]QKNENOPB[X-±DEN]QKlOJENfDAFE
y M£GV]NA9KNEHGJBD]QRjKNRTOPB-KHMDA AF¤VG y OPEHGiKHRTOJB�OJ} y RTOPBD]�GJBDf3«iGJOJBD]5GJB[f3]QKNEHGJBDXJACBDAF]N]5fDRj]QKNRTITITGVKHRjOPB^p�lEQAUb ¢ t��2ENAUbJbet��2ENACr Ï t$� y RTrPbid�]NMDOJYDITf3�¯An]�KHYDfDRjACf�t¡]NRjBDSCA9KNMDAC]QAnRTBO>£YDACB[SCAnKHM[A9YDBDIjRT«VA
y GJE�KHRjSCITA�SCOPEQENACITGVKHRjOPBD]l�¦AJ�pXD���� - �  Ãt£]�����^¨���J}�r ¢ t3<��Nf£rJridh���
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DFE&%4E:I ')(�*,+.-�Y0/�-21�Q$34+#Y
o5��}6�7�8� y �8�#98��:<;8=>:0?@����98ACBD;	95�7: y =D�7:�E#�7�8����BGFH;	=>�I:09Ct�=>:J;	K0=D9598�#E#;8=>�7:�vL�M98K0FIB>B�f0=D98E�AC989N;	KC�
�F�O��EP;	9>}6�8�7Q ¤RFI���S=D:0?T;	K0�UBGFR;8��:<;LK0�VFR;L=>:W;	KC�5�$�W�J�I:X;	KC��9 y FIE�� �Y;8=>QJ�U��¤7�7BDAC;	=D�7:J�J}Z;	KC�
K2FJfC�8�7:0=DE >2A0=Tf$�7¿�A2FIB>=[;\FR;8=j¤I��Bj�JtR;8K0��98FIQJ�����]�#E#;	9LFI�����P�C98����¤7�Ff�}6�7�7�O�R;	KJ98�#;895�J}]=>:0=[;	=>FIB
E��I:Df0=D;8=>�7:C9Ct^FI:DfÀvL�
;8K0�����F}6�7����98K0�/v_�7:0Bj�`;	K0������9�A0BD;89JE#�7�8����9 y �7:[f0=>:0?a;8��;	K0�|o&$e_��¼~��u�kbE�FI98�V� 	c=>?IA0�8�gx[�Í�W9�K0�/v�9�;8K0�dE�FIB>E#A0BGFH;	�Cf
KL� y �#�89�A0�Q}&FIE#��9MFH;~±e�C�Ffe;	�#Q y ���8FR;	AC�8�Jt
6 d 6gfQt2=>:�;8K0�M;	�	FR:09Q¤I���89�� y BGFI:0�TFH;��8F y =jf0=D;°�Xh d sn}6�7�N;8K0�M;	K0�����iE\K0=>�8FIB��$�W�¡�
k5�7Q y FI��=>:0?j;8K0�_}6�8�#�C²#���k�IAC;^E�A0��¤7�#9>}6�7��;	K0�¾f0=��]�#�8�#:l; �;:lA2FR;8=>�7:09$�V}O9�;\FR;8�m�7:0�_±2:[f09 ;	K2FH;
;	KC� y K2FI9����Y;8�	FI:C98=D;8=>�7:9�O�#K2FU¤S=D�7� �J}n;8K0�N;	K0����� y FR�	FIQJ�#;8��� 9��#;	9^=D9 �8�)>2��EP;	�CfJ=>:o;8K0�m9 y FIE�� �
;	=DQX�J�F¤I�7B>AS;	=>�I:p�J}m;	KC�q9Q��9�;8��Q|� uk:rEVFI9��zu\�&E#�8�79�98�/¤7�#���d;	KC��;	=DQX�JA0:<;	=DB»}6�8�#�C²#���k�IAC;@=>9
98KC�7��;8���^;	K2FI:X=>:JEVFI9���uQuNu��s;°v5�g±2�89�;N�7�Qf0��� y K2FI9���;8�	FI:09�=D;8=>�7:09H�����mK0=>9�=>9^:0�I;L98AC� y ��=>98=D:0?Dt
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CI (Crossover)
CII (1 PT)
CIII (2 PT)
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	 H65 �,/  	�,@2#,�"�<+.0'�"���! O0�02*,8, 
- 0 / *,/ -"/ %�%�+.02*�8,/1-"/102*, C%' 
%�0L0,�"0�0,� / %6- � ( 0'�
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6��  � #&%�� 
��E�-,/B H

9�=>:0E#�W;8K0�W�SE#E�A0����:0E#�X�V}NF�QJ=��S�Cf y K2FR98� y �8�IB>�7:0?I9�;	K0�W��� y FR:098=D�7: ;8=>QJ�J� �mK0=>9T=>92fCA0�
;8�X;	KC�,FJ�g�/¤7� �kQJ��:<;	=D�7:0�Cf|f0��� y �J}�;	K0�i9 y ���Ffa�J}c98�7A0:[f�t J L �_�mK0�g}&FI9�;8��9�;���� y FR:098=D�7:e=D9�P�S;\FI=D:0�Cf�}6�I�NF,E#�8�79�98�/¤7�#�_v�=D;	K�:0�@BGFR;8��:<;NKC�VFR;NFI:Df�tCFIE�E#�7�Nf0=D:0?7B��Pt�:0�nf0=D98E��I:l;8=>:lA0=[;°�X=D:
;8K0�T��:<;	��� y �-f0��:09�=D;°�J��mK0�9f0=j�O������:<;�9 y FIE�� �Y;8=>QJ�,�F¤I�7B>AS;	=>�I:09~}6�I��;	KC�d;	KC�8���n�^�L�eFI�8�dQX�I9�;��P�L¤S=D�7A09~}6�7�e6nf d� s�ª �76 FI:[fZ6nf d Ï sPs�ª �?6 �0AC;�EVFR:aFIBD98���O�i98�#��:�}6�7� 6nf d Ï © s�ª �76�� 	2�7�~k_�7¼A$¾����>�q��:C���8?I=>��9_vL�T�P�C;	FI=>:0�Ffq98=DQX=DBGFI���8�#98A0B[;	9Ft[v�=D;8K��7:0Bj�J9�B>=>?IKl;8Bj�J98QXFIBDB>���LB>=�}6�#;	=DQX�#9�FI:Df
�8FJf0=GFRBZ����;	�#:098=D�7:09F�

DFE&%4E�� ���UT_*/Q$- NPM�3#R + 3 TL-2-2+ R�Q N�M�TVK/Y
�mK0�ME#�7�8����B>FR;	=D�7:�}6A0:0EP;	=D�7:����¥��� ® f�� � �L�V} ;°vL�W=Tf0�#:<;	=>E�FIB y FI��;8=>E#B>��9L�J} QX�IQX�#:l;	F!� ® FI:Df� �j=D9¾f0�F±2:C�CfaFR9

���¥��� ® f"�#��� d $ �¥��� ® f�� � �$ ® �%� ® �'& $ ® �%� ���
d � ��(*)�,+,- ��� ® � +,- �%� ��� + �%� � � + ��� ® �/.� ��0)�,+ - �%� ® � + ��� ® �Q�'&U����0)�1+ - ���#��� + �%� ���N� f ��x[� © �
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v�K0�#�8� $ ® �%���WFI:Df $ �¥�%� ® f�� � �WFI�8��;	KC�e98=D:0?7BD�
FI:Df:fC�7AD�0BD� =D:0E�BDA098=�¤7� E����7989J98�#E#;	=D�7:09Ft�8�#9 y ��EP;	=j¤I��B��P�½�mK0��f0��:C98=D;°� QXFR;8�8=�� �J}i;	K0� QoACBD;	= y FI��;	=>E#B>� 9Q��9�;8��Q =D9@f0��:0�R;	�CfbFI9 )�
FI:Df + - ���&� t + �%���TFI�8�W;	K0�XE����VFR;8=>�7:`FI:Df�FI:0:0=DK0=>B>FR;	=D�7:�� y ���	FH;	�7��9g}6�7�TQJ�7QJ��:<;8;8A0Q �»t
�8�#9 y ��EP;	=j¤I��B��P�&� �TEVFIBDE�A0B>FR;	��;	K0�N;°vL� y FI��;8=>E#B>�5E#�7�8����B>FR;	=D�7:9}6A0:0EP;	=D�7:nv5�mAC98�m;	K0�mQJ�#;8K0�{ff0��¤7��BD� y �Cf =>: � �SKlA ¢J© t£�2��A ¢ ret�ªeFJ« � � t£��FIQ � � t �$�8F � x[t£oL��� �0� t�o5��� � r[t���E\K£rLº��¹�;�mK0�
K0=D?7K0���d�7�NfC���,QXFR;8�8=�� �#B>�#QX�#:l;89,E�FI:¶�O�X��� y ����989��Cf =>:�;8����QX9d�J}m;°v5�i� y �7=>:<;g}6A0:0E#;8=>�7:C9� + - �%���j� + �%���N� P }6�7��F y A0����B���E\K2FI�I;8=>E y =D�7:
98�7AC�8E��Vt2?7=j¤�=D:0? � ��E\K£rLº��

���i�%� ® f�� ��� d � +,- �%�
	C� + �����¥� P � +,- �%���¥� + �%�
	C� P� + - �%�
	C� + ���	C� P � + - �%���¥� + �%���¥� P j �¹xe���W�
�mK0=D9l}&FRE#;	�I�8=T²�FR;	=D�7:a=D9 y �79�98=j�0B>�n}6�7�2�g�79��7:09Ct.=�}L:C� 9�=>:0?7BD� y FI��;	=DE�B>�,QX���0�3� i =>9MQXFIE#�8�V�
98E#� y =DEVFIBDBj�T��E�E�A y =>����tI=¹� �V�jt<FRB>B � � i P FI����� Ï �;��=>:0E#�L;	KC� y =D�7:09cAC:��0����?7��E#�7:098=��0���8FJ�0BD�
�8�#98E�FR;8;8���8=D:0?�=D:,;	K0�5���SE�=[;	���@QXFR;�;	��� y �����0ACE����W=D:,�8�#BGFR;8=j¤�=>9�;	=DE�KC�VFU¤W�o=>�I:,E��IB>B>=D98=D�7:09Ct ;	KC�
y K2FR98�qE#�7�8����BGFH;	=>�I:09,FRQX�7:C? ;8K0��Q FI�8���0��9�;	���¥�I��� FI:��p;8K0�\}&FRE#;	�I�8=T²�FR;	=D�7::�¹x[���W�M=>9,� �W�
y ��E#;8����;	��K0�7B�� ��� F/�er � �¹�5�mK0�d;°v5�V� y �I=>:<;�}6A0:CE#;	=D�7:09�E�FI: �g� v��8=[;8;8��:�=>: ;	�#�8QJ9��J}$;	KC�
m =>?I:0�����w}6A0:0EP;	=D�7:�t��$��� b f � b � t2FI9¾}6�7BDB>�/v�9��

� + - �%���T� + �%���N� P d! �#"$����� y&% ='� b � � bi � � b( �*)!��+,� b f Ïº � � bi � � b( �.- j �¹xe�Ê�P�
�mK0��FI:2FIBD�7?J� �g�#;°vL���#: ;8K0�$m =>?7:0�#�g}6AC:0E#;8=>�7:�FI:��`;8K0��E#BGFI9�98=DEVFIB y K0FI98�q9 y FIE#�/�0=D9�;	��=��
�0AC;8=>�7: EVFR:��g�dA09����e;8�X�J�C;\FI=D:eFR: � � y �8��9�98=D�7:�}6�7� �$�0� b f � b �q}6�7�UFXKL���0�8���[��:2FIQJ=>E�FIB>B��
��� y FR:��0=>:C?e98�IA0�8E#� � �^�8F � ��1��SE\K�2Lº��§��uY;,=D9,FI9�98A0QJ���`;	K2FR;T;8K0� y =D�7: E��7���8��B>FR;	=D�7: }6A0:0E �
;	=D�7: =>93�0�P;	�#�8QJ=>:0��� �7: F KW� y ����98A0��}&FIE�� �J}j?I=j¤7�#: ;8��Q y �#�	FR;8A0�8�l6nf417v�K0�#�8� ;8K0� y =>�I:
QJ�VFI:-}6�8�#� y FH;	K 98A yDy �79����0B��-�O�#E��7QJ��9�;	���WBGFI��?7�M;	�JQ�FI=D:<;\FI=D:qB>��EVFIB]�;:lA0=>BD=T�0��=>A0Q|�M��:
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data (NA49)
CI (Crossover)
CII (one 1st order PT)
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data (NA49)

CI (Crossover)
CII (one 1st order PT)
CIII (two 1st order PT)
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CII (1 PT)
CIII (2 PT)
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 ��k j o�KV�DNXLOL.K;�.�RNXo���mUo�p uPN uOw�KK4��� j o��OmMNXo Ne¼ j �RKDL.¼WK;��u�²��mU���²m � KS�v���cmMuPw��;NSo��.u j o^u KDo�uOLONX�5���QK;Lco�KDu d j L!�XNSo,¢ ¶	�Pd²¸ � ¦� �h w�mMkUK ]���� LOK j �DuOmUNXo�� j LOK �RKDLOw j ���FuPNnN_�OkMN{� uON"K��	��k j mUo �.��� wJL j ��mU� � w�KDqTmM� j kRKb����m;:kMm&d�L j uPmMNXo ¢¤£ j � ¥ XX�9£ j � ¥X¥ ¦ � , � � ��LONn�;KD�O�.K;���cmMuPw �.KWVXKDL j kc� j L.uPmM�;kMK;�_mMo uOw�K�mUo�mMuPm j k��u j uOKlq j ��dQK¡mUq0�RNXL�u j o^u j �c�'K;kMk%¢�� j � ¥ XS�+Z¡LOK ¥ XS�+Z¡LOK ¥ ] d��+Z¡LOK ¥ ] j ¦ �
� kMuPKDLOo j uPm`VSK;k��X��uOw�K j ���QK j L.K;o��DK½Ne¼�� w�KDqTmM� j k�Kb����mUkMm&d�L.mU��q}L.mUpXw^u j ¼uOK;L�uOw�K¹��w j �.K¹uOL j o�:�.mMuPmMNXo � NXL uPw�K �;L.NX�O�.NrVSK;L � uPN uPw�K@�.u j uPK NS¼�d�L.N � KDo � w�mUL j k��!�nq0qTK�uPL!�»q0mUpSw�u16.����u
dQK uPw�K�NX��uO�;NXq0K�NS¼�uOw�K�� �no j q0mU� j k0�!�nqTq0KDuOL!� d�LOK ji� mUo�p ��LONn�;KD�O�,mMuO�OKDkM¼ ¢ ¶	� jS¥ ] ¦ ��cmvuPw �.u j uPmU��uPmM� j k�Nn�;�D��� j uOmUNXo NS¼'uPw�K V j LOmMNX���¹w j ��LONXo�mM��� w j o�o�KDkU� j �;�DNXLO��mUo�pJuPN���w j �.K�.� j �;Ki¢¤£FK;�;Â n	��£FK;�;ÂX¸��g¶nuON^ÂXÂidR�9¶nuON^ÂXÂ j ¦ � �Y¼1�ON��9o���q[dRKDL�: � w j o�pXmMo�p=LOK j �DuOmUNXo��ZmUo uOw�K
d�L.N � KDo���w j �OKVo�K;K;�io�NSu½��LONn�;KDK;� j u j w�mMpXwiL j uPKe�o\�N uOK;�.uluPw�mU�¹��mU��uP��L.KTK4�	�RKDLOmUq0K;o�:u j kUk��X��mMulqTmMpXw^u dRKT���OK�¼W��k%uON+�;NSo��OmM��K;Ll�;KDo�uOL j k'�;NXkMkUmM�OmUNSo���NS¼r�.q j kUkgmUNXo��½kMm � K���L.NSuPNSo��
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� � s ¾ � nn� ]X�
j o�� j �;�;NSLO��mMo�pXk��¹¼WNXL����8��hiK�KRV j kU� j uOKFuPw�Kr�;��L V j uP��L.KrNS¼²uPw�K�uOw�K;L.qTNn� �no j q0mU� j kn�RNSuOK;o+:uPm j k j uruOw�KlpXkUNld j k�q0mUo�mMq_��q}¼WNXL �l�²`�
��²`�a j uruPw�K¡¼WLOKDKbaDK$: NS��u �QNXmMo�u;� ��NSLr� j L j qTK�uPK;L�OK�uP�1�F� ���F�.� ���F�O�.�%�'K¡Nld�u j mUo����¹f ¥ � k n¹¼Wq � ¥ ����X�¼Wq � ¥ � � ¥ ¼Wq �nLOKD�O�QK;��uPm`VSK;k��X� �²NXLFuPw�K�;NSLOLOKDk j uOmUNXo kUKDo�pSuPw NS¼9uPw�K_�.uOL j o�pSK_�;NXo���K;o�� j uPK_�'K_Nld	u j mMo���� f ¥ � ] ¥ ¼Wq mMo j kMktuOw�LOKDK� j �OK;�D�3\rw�K��DNXLOL.K;k j uPmUNSo½kMK;o�pSuOw�� j L.KFo�Neu�VXKDL!�½q_��� w"�Oq j kMkUK;LtuPw j o��X� j �S�XuPw�K'L j ��mU����NS¼ j��L.NSuPNXo���\rw����;�	KWVXKDo mM¼RuPw�Kc¼WLOKDKbaDK$: NS��uF�QNXmMo�ug¼WNXLgw�mMpXw+:YK;o�KDLOp>�"� ¿ �T�;NXkMkUmM�OmUNSo���w j ���RKDo��uPN�dRK��DkUNX�.KFuPN�uOw j u�¼WNXL � � ¿ � �"�;NXkMkUmM�OmUNSo�� j u � U�����K;o�KDLOpXmMK;�D�XuPw�KFuOL j o��OmMuOmUNXol¼WLONXq»uPw�K�!�nq0qTK�uPL���LOKD�.uPNSLOK;��uPN�uPw�K d�L.N � KDo ��w j �OKlqTmMpXw^u dRK¹��m}h�KDLOK;o^u;� ��mMo j kMk��X�n�FK j kM�ON�o�NSuOKuPw j u¡uPw�K"�DNXLOL.K;k j uPmMNXo+kUKDo�pSuOw��¡Nld�u j mUo�KD�=¼WLONXq NX��L¡KRh�KD�DuPm}VXK��QNSuPKDo�uOm j k j LOK"o�Neu¡k j L.pXK;LuPw j oVuPw�K uPw�KDLOq j kQ�;NXL.LOK;k j uPmMNXoVkMK;o�peuPw�X « � j uF¼WLOKDKbaDK$: NS��u8� j o����ONZ�;NXL.LOK;��uPmMNXo���dQK#�SNXo��uPw�Klq0K j o+: _²KDkU� j ����LON8�	mUq j uPmMNXo�K;q0��kMN��SK;��w�K;L.K¹�Ow�NX��kU� dRK j o j k�� a;KD� mMo�uPw�K¡¼W��uO��LOKe�
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XZ`5�aiH`5\j\�XjmdXZ`5�'mLbPYd`5n��v�I� _x` tvu%wdV^�
Nld��OK;L VXKD�ZuPw j uluOw�K�¼WLOK;KWa;K : NX��ufV j kM��K;� j L.KTo�KRVXKDL j dQNgVXK�uPw�K0��w j �OK�uPL j o��OmvuPmUNSo kMmUo�K"NSLmvuP�9pXKDo�K;L j kUm`a j uOmUNXo_¼WNXL�uOw�Kc�;L.NX�O�.NrVSK;L%� j �.KS�nLOKD�O�QK;�DuOm`VSK;k��S� � � j kMLOK j � �_��mM�O�D���O�.K;� j dQNgVXKe�¼WNXL � U���� uPw�K ��KD�����;KD��¼WLOK;KWa;K : NX��uFN	�D�;��L.�FL.mUpXw^u j u'uOw�K ��w j �OK�uPL j o��OmvuPmUNSovdQNXLO��K;L;� ��NSL¶�·%¶mX%� ¥ � Z¡KDº»uPw�K¡¼WL.K;KbaDK$:YNX��ucmU�r�.kUmMpXw^uPk��vdQK;kUN{� uPw�K¹��w j �OK :YuPL j o��.mMuPmMNXo�NXLr�DLONX�.�ONgVXKDL;�L.K;�O�QK;��uPm}VXK;k�� j o���¼WNSL_kUN{�'K;L_KDo�K;L.pXmUKD�_¼W��L.uOw�K;L dQK;kMN��¹�B\rw����D�%uOw�K�� w�K;q0mU� j kUk�� Kb����mUkMm�:
d�L j uPKD�Jw j ��L.NXo�p j �r��w j �OK¡��mM� j ���RK j LO�F�cmvuPw�mMo��;L.K j �.mUo�p"KDo�K;L.p>�X� � � j kULOK j � �0Nld��.K;L VXK;�¼WNXL � U���� ��uPw�Kl��K;�����;KD�+uPK;q0�QK;L j uP��L.K;�c¼WNXL1uOw�Kl�;LONS�O�ONgVSK;L�� j �OK � �F� � j LOK j kM� j �	���;NXo�:�.mU��KDL j d�k�� j dRNgVSK�uPw�K�V j kU��KD�'Nid�u j mMo�K;�VmUoTuOw�K�u �'N"�O�DK;o j LOmUNS�'�cmMuOw j _�LO�.uFNXLO��K;LF��w j �OK :uOL j o��.mMuOmUNXo � �F�O� ���F�O�.� � �R�cw�mUkUKluPw�KZ` �;V j kM��K;� j LOKZo�K j L.k���mU��KDo^uPmU� j k�mUo j kMk�� j �OKD�;� \rw�mM�mM� j kM�ONVmMkUkM���.uOL j uOK;��mUo|_�pX��LOK n	� qn�R�.w�N{�cmUo�p uOw�K½uOK;q0�RKDL j uO��LOK � kUK�¼u � j o�� uOw�K_� w�KDqTmM� j k
!#" $&%('*)+,%.-0/1'32,45/6'*7,)98�7,:�;,<>=@?A%.BC45/EDGFHD9'�-�)&7I/�J&:6%.-1%�)�/6%.KL$&%�:6%M-1'3)ON#%()&7�/�%.)&7�PO2�$QK&45/R4S8�7,:T4

:1%U4�-17�)O4�V&W3%YX&/1/1'3)&2ZJ&:67GN#%.K&P&:1%�[ 4�- 4\+54I'3W34�V&W3%�]
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S4TVU+WXTSZY�[]\^Y`_La�Y4[�bcTVdU4T\XS4a�ecfgTe�TU4f@hQY4[cT.i U4TVTjVTlk%mXn�YNY�TVoQpqTU4\@Y�n�U4T.b�TdU+T,\XS+TSVrs\Xecb�Y�[�T
i U4TVTjVTlk%mXn�YLd�[cTota�d\Xu�pqmXY4Te�Y�a�\Xu�a�ecdU+T,\XS+TSr]a�ev\XddVmwU4bc\XecdTx_LayY�[�Y4[cTzU4TVS4ncuyY�SNi U4mXo{a�b�T,\Xu
f�\XS$d\Xu�dVncu0\@Y4a�mwe�S|F}~mwoQpc\XU4a�ecfxY�[cTLa�e9Y4TU4\XdVY4a�ecf)\Xe�btY4[cTLecmweca�e9Y4TU4\XdVY4a�ecf)d,\@S4T;� a�|�T@|�r�Y�[�T
i U4TVTjVTlk%mXn�Y�dncU=WwT;S+[cm7_Le�a�e����`U4\w�w�@���'r]ayYZY�ncU+ecSGmXn�YZY�[]\^Y�Y4[cTzi U4TVTjT?mwn�YLW@\Xu�ncTSZi mwU.}~�
\XU+T�du�mwS4TQY�m�Y4[cmwS+T�mw��Y�\Xa�ecTVb�a�e�Y�[cTQa�bcT\Xu~fw\XS;d\XS4T@|��%e�dmwe�Y4U�\XS=Y�i mwU�}~�+�)\Xecb�}~�+�4�
dmXecS4a�bcTU4\X�cu�h�u�m7_~TU.Y4Totp�TVU�\@Y4ncU4TVS)\XU4T;Tl�HY�U4\XdVY4TbA|?�Z[ca�S.S4[cm7_LSzY�[cT;ncecdTVU+Y�\Xa�e�Y%h�\@ecb
Y�[�TGotm	b�TucbcTVp�TVecbcTVecdTGa�e�Y�[cTLbcTlY�TU+oQa�e]\@Y4a�mwegmXi�Y�[cTG\XS+S4ncotTb�i U4TVTjT'k%mwn	Y`dVmwecbcayY�a�mXecS|
�%e�fXTecTVU�\Xu�mwe�d,\Xe�S+Y�\@Y�T�Y�[c\@Y)Y�[cTtS+Y4U4mwecfXTU)Y�[cTtpc[]\XS+TtY4U�\Xe�S4a�Y4a�mwe�i mwUz�����va�e�Y�[�T
d�[ca�U�\Xu~oQmHbcTu~a�SVrFY�[cT�otmwU4TtY�[cT�i U+TTVjTlk mwn�YgY4Totp�TVU�\@Y4ncU4T�a�S�u�m7_~TUgdVmwoQpc\XU4TVb�Y�m¡Y�[�T
a�b�T,\XuAfw\XS|
�%e�¢cfwncU4T;£H|�¤gY�[cT?pcU4TVbca�dlY�TVb�¥Xi U+TTjVTlk mwn�YGo�\XS+S4TVS4¥�\@U4T)bcTp�a�dVY4Tb�\XS�\�i nce�dVY�a�mwe¦mXi~§ ¨w|
�Z[cTlh�bcay©�TVU���h�ncp�Y4m�\X��mXn�Y�ª^«X¬i U+mwo®Y4[cTa�U¯W@\XdVncnco°W@\Xu�ncTSV|��Z[cT��ca�fXfwTS=Y�TV©�TdlY
a�SGmw�cS+TU+WXTb�i mwULY�[cT�e�mwecS+Y4U�\Xe�fwT�p]\XU=Y�a�du�TVSr�a�e¡p]\@U+Y�a�dncu�\XUZY�[cT;eHn�du�TVmwe�\Xecb¡Y4[cT�pca�mweA|
± m7_~TVWXTUr�ecm�S+a�otpcu�Tti ncecdVY4a�mwec\Xu~b�TpqTecbcTVecdTvmwe�Y4[cT�dVTe�Y�TVUtm@iLo�\XS+S�Te�TU4f@h�§ ¨�a�S
mw�cS+TU=WwTb�| ± TU4Tx\Xf�\Xa�eQi ncU=Y�[cTVUNS+Y4ncbca�TVSZ\XU+T.ecTVdTS+S�\XU=h�Y�m;ncecbcTVU4S+Y�\Xecb�Y�[�a�S`�qT[c\7WHa�mwncUr
_L[ca�d�[goQa�fw[�YF\Xu�S4mGU4TS+ncu�YJi U4mwo²Y4[cTNbcay©�TVU4Te�Y³S4TVY4S�mXisb]\@Y�\.\,W@\Xa�u�\X�cu�TX|5´³a�fXncU4TN£H|�¤�� U+a�fw[�Yl�
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�.w�N{�c�¹uOw�K_L.K;�O��kMuPmMo�po�ts V j kU��K;��¼WNSL�uPw�K"��m`hRK;L.K;o^u��DNXkUkMmU�OmMNXo��!�n�.uOK;q0� j o��=K;o�K;LOpSmUK;�D�¡�Yu� j omdRK"�.K;KDo uOw j u j kUktuPw�L.K;K"�.�;K;o j LOmMNX��pXm}VXK j L.K j �.NXo j d�kUK_��KD�O�DLOmU�	uPmUNSo=NS¼9uPw�KZ� j u j�j uj kMkrK;o�KDLOpXmMK;�D� �Y¼�uOw�K �i�n� j kUmvu9� � NS¼�uPw�K _�u0mU��q0K j �.��LOKD� d5� uPw�KH�tsvV j kM��KS� j kUk�uOw�LOKDK� j L j q0KDuOLOm&a j uPmMNXo�� j LOK�KW��� j kUk�� �S�O���D�;K;�.�.¼W��k��TmMo���K;�.�;L.m&d�mMo�p_uPw�K¡� j u j �3\rw�K¡��m`hRK;L.K;o��DK;�mMoJuOw�Kf�ts V j kM��K;� j L.K�uPNnN0�.q j kUkRuON���mU�.�;LOmMqTmMo j uOKtdRK�u �FKDK;o�uPw�K¹��m}h�KDLOK;o^u1�O�DK;o j LOmUNS�;�
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�q|{�{Lq�~i~_ash k ^ ipq|e ^ hbd�y  d nrhbdgeha)qop4e">�q;p'eha_hbd_rJa)crtiuinOe ^ hbdAtiu c eshfe \ c m ^ a)qon�p4c;q;~�h�-{�q|a ^ >Wq|e ^ hbd ^ p z h5u dit z hba1t_cOdip ^ e ^ crp>uf~ e}hzqsashou_dit dfhba)ipqs{�d�uinW{?c;qsa�ipq|e)e)cWa1t_cWdfp ^ e | y = e\_^ r \ cWaQt cWdip ^ e ^ cVp
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