
LA-UR-
Approved for public release;
distribution is unlimited.

Title:

Author(s):

Submitted to:

Form 836 (8/00)

Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the University of California for the U.S.
Department of Energy under contract W-7405-ENG-36. By acceptance of this article, the publisher recognizes that the U.S. Government
retains a nonexclusive, royalty-free license to publish or reproduce the published form of this contribution, or to allow others to do so, for U.S.
Government purposes. Los Alamos National Laboratory requests that the publisher identify this article as work performed under the
auspices of the U.S. Department of Energy. Los Alamos National Laboratory strongly supports academic freedom and a researcher’s right to
publish; as an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its technical correctness.



ar
X

iv
:n

uc
l-

th
/0

20
80

48
 v

1 
  2

3 
A

ug
 2

00
2

���������	��
���
�������������
����������� ���!"�#
$�%���&�'���(�)�+*,*(�����-�.�/�� ��0�&
1*��&
����324��
1�5�6���7�
�8�7���(�9��!:��;'������
��<����
1�=�����7�'*

>@?BADCDEGF%H=I�J�ELKNMGFPO+QREGFTSVU=WXFTY�Z S�[@I�>\O ADW.Q
]#^`_La�b@] MLANY@W�AN?cO dTEGZ,e"O fDO KgO Y\F

h YiK=UjZ EGklYGK�m,EL?cO Y\FPEGZ h EGnPY@WoEL?BY@W�p bqh YiK=U=Z EGk5YiK b m(JsrGtDuGviu bqw >@U
] A4Z6Iyx#u@zDu ^{aGa t ^c|i| v a\b~}G^ k1EDO+Z6x"k1ELKNMGFPO+QT�(Z EGFGZ6I �GYif
] A4Z6Iyx�u~z4u ^caia t ^ca tir4v b�}G^ k1EDO+Z6x�?c�iEB�{Kg�(Z EGFGZ6I �GYif

� Y�FTK�?cEGFT?cO+F � I�H(�LS~O+k1E
m��TdDZ ATE4W=�	MLpTK�O dNK h EGnDY@WoEL?BY@Wyp b�� FLKc?cO ?��L?BA1YD�#U=CiCGZ O ANS���MTpLKgO d�K b

U�dTELSiADk5p1Y4��>@dTO A4FTdNA�YD��J1Y\Z SiYGfPE b�� O KNMDO+FTANf b J�e ^ �izi�Gr b J1Y\Z SiYifDE
] A4Z6x(���itG�i� ^ �Gt aL^c| z ^ r _ib�}G^ k1EDO+Z6x����LS~O+k1ED�#dNdiI�ELdTELSqI6k5S

�	���������'�
U�nDW�O A���SGANKcd4W�O+CL?cO Y�F)Y4�%Y\�iWRO+k�CDWyYGfTADk5ADFL?BK�EGFTS�WyA���FLA ^
k5ADFL?BK�?�MPEL?#Z ANSj�cWyY\k�?�MTA=  } J | u=fTA4WyK�O Y�F&Y4��?�MTA= 	ELKcdLELSiA ^
}G¡ dTO ?BY\F�J1Y@SiADZq�c  } J��"dNY@SGA1?BY�  } J | t�EGFTS�?BYV  } J��@Q
O K=�@O fTA4F~I ] MTARO+FLdDWyALELKcANS�ELdNdD�GW�ELd�p�EGFTS�CDW�ANS@O dN?cO fTAVCDYD¢#ADW
Y4�3?�MLA�dNY@SGA1  } JR�£Q¤E4WyA'KNMTYD¢jF1nNp5KcANfLADWoEGZPA ¡ EGk�CiZ ANKLI ] Y
SGANKcd4W�O+nDA$�£K�KgO Y\FREGFTS�Z O �\MT? ^ �cWoEL��k5ADFT?=��MTATELfDO ADW"?�MDEGFR¥i¦�AT�
CDW�Y@S��LdN?cO Y�F b ?�MLA�  } JR�@Q�dNY@SiA9MPELK§nDANADF�klA4Wy�GANS)¢&O ?�M
?�MLARH } J���dNY@SiA�YD��¨@�GW�O+MDEL?cE@I(©�A�CDW�ANK�ADFT?'KcY�k5A�WyA�KN�iZ ?BK
Y\F�CDWyYG?BY�F ^ O+FLS��Td�ANS��cWoEL��k5ADFT?cEL?cO Y\F�EGFLS���KcK�O Y�F�W�ATELdN?cO Y\FTK
CDW�ANS@O dN?BANSVnNp&?�MDO K,A ¡ ?BADFLSiANS�fLADWyK�O Y�F=YD��  } JR�£QiI	©§A"KNMLYD¢
?�MDEL?(klADW��~O+FL��  } JR�£Q¤¢(O ?�M�H } J��1EGZ�Z YD¢"K=�LK"?BY1SGANKcdDWoO+nDA
k1EGFTp��£K�KgO Y\FjEGFLS'�cW�EL�\klA4FT?cEL?cO Y�F=W�ATELdN?cO Y\FTK"O+F�ELSiS@O ?cO Y�F=?BY
?�MLA&K�CPEGZ�Z EL?cO Y\F�W�ATELdN?cO Y�FLK#¢=MPO dDM5EDW�A&EGZ�W�ATELSip5W�ADZ EL?cO fLADZ p=¢#ADZ�Z
SGANKcd4W�O+nDANSqI�m�ANfTA4Wy?�MLADZ ANKcK b ?�MTA�dD�iWXW�ADFT?5fLADWyK�O Y�F�YD�&H } J��
SGY@ANK�FTYi?5CDW�YifDO SiA�E�dNY\kRCGZ AN?BADZ p�KgEL?cO K{��ELdN?BY@W�pRSGANKcd4W�O+CL?cO Y�F
Y4�"dNY�k�CiZ A ¡ CDEDW�?cO dDZ A�KNCDANdN?�WoE b MLATELfTp ^ �cW�EL�\klA4FT?�A4k�O K�KgO Y�F b
EGFLS�KNCDEGZ�Z EL?cO Y�F�pPO ADZ SGKTI9©�AªMPELfLA�O+FPO ?cO�EL?BANS)EGFLYi?�MTA4WlEGC ^
CDW�Y~ELd4MR?BY�SGANKcd4W�O+nDA$�£K�KgO Y\F b dNY�k�CiZ A ¡ CPE4Wy?cO d4Z ANK1EGFTS���W�EL� ^
k5ADFL?&ADk1O KcK�O Y�F�nNpRSGANfLADZ Y�CDO+FT�V�c�iW�?�MTA4W"Y��iW�  } J��@Q5dNY@SiA
ELSGS�W�ANKcK�O+FT�5KNCDANdLO �£dLEGZ�Z p=?�MTANK�A=CDWyY\niZ ADk5KTI � F"?�MPO K�A�«3Y@W�? b ¢#A
MDELfTA=SGANfLADZ Y�CDANS�Y��GW�YD¢=F5�iFPO fLADW�KgEGZiEGCiCDW�Y ¡ O+k�EL?cO Y\F"�.Y@W�O+F ^
fLADW�KcA5dDW�YiK�K&K�ANdN?cO Y�FLKTI#©�A$MPELfLA1EGZ KcY1SGANfTA4Z Y�CDANS�FLAN¢0WyY\� ^
?cO+FLANK"?BY5dTEGZ dD�GZ EL?BA5 �Y��iZ Y\kRn'nPE4W.WoO ADW�K&EGFTS$¢&O Si?�MLK&Y4�¬ADk1O ? ^
?BA�S�CPE4Wy?cO dDZ A�K�EGFTS�?BYRK�O+kR�GZ EL?BA=?�MTATO+W"QTO+FLAN?cO d1ADFLADW��ip��LKgO+FT�
E4WXnPO ?�WoEDW�pREGCiCDW�Y ¡ O+k�EL?cO Y\FTK#�.Y@W�?�MLA�O+FLfTA4WyK�A1dDW�YiKcK(KcA�dN?cO Y�FLKTI
] YªSiA�KcdDWoO+nDA���KcKgO Y\F ^ �cWoEL��k5ADFT?�CDW�Y@S��LdN?cO Y�F b ¢#AªMPELfLA�O+F ^
d�Y@W.CDY@WoEL?BANS­O+FL?BY�  } JR�£Q�EV?�MLADW.k5Y@SipGFPEGk1O dTEGZ#klY@SGADZ�YD�
��K�KgO Y�FVnNp%>£?BADCPEGFLYif@I ] MDO K�A ¡ ?BADFLSiANS�fLADW�KgO Y\F%Y4�=  } J��@Q
EGZ�Z YD¢�K��TK�?BY�SiANK�dDW�O+nDA�k��Td4M®nDAN?B?BADW�dNY\kRCGZ A ¡ CDEDW�?cO dDZ A
A4k�O K�KgO Y�FREGFLS�k1EGFTp5��K�KgO Y�F$�cWoEL��k5ADFT?BK b ni�L?�O ?�O K=Kc?cO+Z�Z�O+F ^
d�Y�k�CiZ AN?BA1EGFTS§FTANA�SiK=���iW�?�MTADW"¢#Y@WXQiI

¯P°�¯N±�²1�V³�´���µ1²1¯L³�±
] MTA�SiANK�O ��F®Y4��E0MTpGnDW�O S¶WyALELdN?BY@W�KcpLKc?BA4k·S�WoO fLADF:¢&O ?�M
E§MDO ��M ^ dD�GW.W�ADFT?�ELdNdNADZ A4W�EL?BY@W1W�AN¸\�PO+W�ANK�O+FN�.Y@WXk1EL?cO Y�F�EGnDY��L?
W�ANK�O S��PEGZ\Fi�Td4Z O SiANK(?�MPEL?&E4W�A5CDWyY@S��LdNANS�nNp$MPO ��M'ADFTADW��ip�CDW�Y ^
?BY\FTK�EGFLS®KcA�dNY�FLS~E4Wyp0FTA4�T?�W�Y�FTK�O+FT?BA4W�ELdN?cO+FL�¹O+F9?�MTA)?cE4W ^
�GAN?�EGFTSºO+F:K�?�W.�LdN?��iWoEGZ�k�EL?BA4W�O�EGZ KLI � ?­O K�nDYi?�M»CGMTpLKgO ^
dLEGZ�Z p�EGFTS�ANdNY\FTY�k1O dTEGZ�Z p�O+k�CDYiKcK�O+niZ A�?BY�k5ATELKN�GWyA�EGZ�Z�FTA�d ^
A�KcKgE4W�p�S~EL?cE b ¢=MDO dDM­O K�¢=MTp9W�ADZ O�EGniZ A�k5Y@SiADZ K�EGFTS�d�Y~SGANK
E4W�A�FTANA�SiANSqI/Usk5Y@SiADZ"¢(O ?�M­Eª�iY@Y@S®CDW�ANS@O dN?cO fTA9CDYD¢#ADW

nPYG?�M��.Y@W"?�MLA�KNCDANdN?�WoE�YD�=ADk1O ?B?BANSªCPE4Wy?cO d4Z ANK%EGFLS�W�ANKgO S\�PEGZ
Fi�Td4Z O SiA�pPO ADZ SGK�O K&?�MLA� 	ELKcdTELSGA ^N}G¡ dTO ?BY\F�J1Y@SiA4Z��c  } JR��YD�
Fi�Td4Z ATEDW$WyATELd�?cO Y�FTK�¼PIVU=F�O+k�CDW�YifLANS�fLADWyK�O Y�F�Y4��?�MTA�  } J
O KRdNY\FT?cEDO+FLANS½O+F�?�MTA�dNY@SiAª  } J | u~¾ b ¢jMPO dDM�O KRELfPEDO+Z EGnGZ A
�cWyA�Aª�cWyY\k¿?�MLA½m } U&ÀGÁ }  "e b �qEDWoO KTI-¨DY�Z�Z YD¢&O+FL�½EGF½O+F ^
dDWyALELKcANS�O+FT?BADW�ANKc?�O+F1O+FT?BA4W.k5ANS~O�EL?BA ^ ADFLADW��ipVFi�Td4Z ATEDW#S~EL?cE�O+F
WyADZ EL?cO Y\F1?BY1KN�LdDM�CDW�Yg�BA�dN?BK�ELK&U�dNdNADZ ADWoEL?BY@W ] WoEGFTK�kR�L?cEL?cO Y�F
YD�1Fi�LdDZ ATE4W�©�ELK�?BANK��.U ] ©­� b U"d�dNADZ ADWoEL?BY@W1�	W�Y@S��LdN?cO Y�F�YD�
] W�O ?cO+�GkÂ�XU�� ] � b ?�MTA1>qCDEGZ�Z EL?cO Y�F�m�AD�T?�W�Y�F�>@Y��GWyd�A���>�m#>�� b
?�MTARÃ�E4WyA � K�Yi?BY�CDA=U"d�dNADZ ADWoEL?BY@W#�gÃ � U&� b EGFLS1Yi?�MLADW�K b ¢#A=SiA ^
fTADZ Y\CDANS½E§FTA�¢ÂfLADW�KgO Y\F�YD��?�MTAVdTELKcdLELSiA ^ A ¡ dTO ?BY�F�k5Y~SGADZ b
  } J | t4ÄTÅ ¥ I(  } J | t�MDELK�E�FG�ik�nDADW,Y4��O+k�CDWyYGfTA�S�CiMTpLKgO d�K
�.ATEL?��iW�ANK b �TK�ANK5nDAN?B?BADW#ADZ ADk5ADFT?cE4W�p ^ CPE4Wy?cO d4Z A1dDW�YiKcK(KcA�dN?cO Y�FLK
�.Y@Wl?�MLA�dLELKcdTELSGA�klY@SiA4Z b EGFTS�S��LA�?BY)K�Y�k5A�K�O ��FDO �£dLEGFT?
EGZ �iY@WoO ?�Mik1O d%O+k�CDWyYGfTA4klADFL?BKlO K5KcA�fTADWoEGZ�?cO+klA�K��BELKc?BADW"?�MDEGF
  } J | uqI1UÆCDWyADZ O+k1O+FPE4W�p�fLADWyK�O Y�F�MPELK�nPA�ADF7O+FLdNY@WXCPY@WoEL?BANS
O+FT?BY�?�MTA5?�WoEGFTK�CPY@W�?(dNY@SiA1K�pTK�?BADkºJ� "m&�qÇ b EGZ ?�MTY\�T�\M��iF ^
�.Y@Wy?��GFPEL?BADZ p�?�MTA�J� �m(�qÇ�?BATEGk�S~O S�FTYG?¤O+FLdDZ��TSGAR?�MLA1A�È ^
dTO ADFTd�p�O+kRCDW�YifLADk5ADFT?BK�ÉDI
] MTA�W�ANdNA4FT?�H"> � klATELK��iW�ADk5ADFT?BKVCDADW6�XY@W.k5ANS9�TKgO+FL�­O+F ^

fTADW�KcA$QTO+FTADk1EL?cO dNK#�XY@W¬O+FT?BADWoELdN?cO Y�FLK&Y4��¾�Ê�Ëi��nPÌ�Å Í=EGFLSR¾�ÄgË w Ë
EL? _ H#ANÎ(À@Fi�LdDZ ANY\F8EGFLS0¼{Ï�Í�Uj�­EL?�rizGz�J1ANÎ(À@Fi�LdDZ ANY\FPÏ
¢&O ?�M�Z O ¸\�PO S�¼D¦�CDWyYGfPO SGARE$fTADW�p�WoO dDMRK�AN?(YD�,d4WyYGKcK=KcA�dN?cO Y�FLK
�.Y@W"CDW�Y~S\�TdN?cO Y\F�YD�=CDWoELdN?cO dTEGZ�Z p�EGZ�ZqCDYiKcK�O+niZ ARO K�Yi?BY\CPA�K=�cW�Y�k
?�MTANK�A�W�ATELdN?cO Y\FTKlO+F�E�Ð�Ci�GWyANÑV�.Y@WXk b¬ÒoÓÕÔTÓob O+FTS@O fPO S\�PEGZ¬d4WyYGKcK
KcANdN?cO Y\FTK'�cW�Y�kÂE�K�CDANdTO ��d��@O fTADF�nDY�k�nPE4W�S~O+FT��O KcYG?BY�CDA��XY@W
?cEDW��iAN?(O KcYi?BY\CDA b ¢=MTA4F1dNY�FLKgO SiA4W�O+FL��WyATELd�?cO Y�FTK�O+F5?�MTA$�TK��PEGZ
QTO+FTADk1EL?cO dNK b C1Ö0U&��I~>q�LdDM1dDW�YiK�K&K�ANdN?cO Y�FLK�EDW�A1k��Td4MlATELK ^
O ADW¬?BY5dNY\kRCDEDW�A&?BY�k5Y@SiADZ K#?�MPEGF'?�MTA�Ð.dLEGklY\�N×¬EL�iANSGÑ1S~EL?cE
�cWyY\kºØ ^ KNCDANdN?�W�Y�k5AN?�W�p�k5ATELK��iW�ADklA4FT?BKTI ] MLANKcA�EDW�A�Y4�.?BADF
Y�nT?cEDO+FLANS1Y\FiZ p(�.Y@W�E5FDEL?��iWoEGZPd�Y�k�CPYGKgO ?cO Y\F&YD��O KcYi?BY\CDANK"O+FjE
?cEDW��iAN?#EGFTSRE4W�A�k1EDO+FiZ p��.Y@W�dD�GkR�GZ EL?cO fTA'CDWyY@S\�TdN?cO Y\F b ¢=MLADWyA
klATELK��iW�ANS�dDWyYGKcK(KcANd�?cO Y�FTK(dNY\FT?cEDO+F5dNY�FL?�W�O+nG�T?cO Y�FLK5FTY@W�Y�FGZ p
�cWyY\k:?�MLAlS@O+WyA�dN?�CDW�Y@S��LdN?cO Y�F�YD�,E5�@O fTADFRO K�Yi?BY\CPA b ni�T?(EGZ KcY
�cWyY\ksEGZ�Z3O ?BK1SGANdTE�p ^ dDMDEDO+F�CDWyANd4�iW�KcY@W�KTI�U=FDEGZ pTK�O KlY4��?�MTANK�A
FTAN¢�S@EL?cE5MPELK�klYG?cO fPEL?BA�S1�TK#?BYj�c�iW�?�MTADW�O+kRCDW�YifLA"?�MLA�  } J
EGFTS)?BYªSiA�fTADZ Y\C­EªCDW�ADZ O+k1O+FPE4Wyp§fTADW�KgO Y\F�YD�1EªFTAN¢¶dNY@SiA b
  } J��@QD¼cÊ�Å�¼�¼ b K�?cO+Z�Z¬�GFTSGADW"SiANfLADZ Y\Cik5ADFT?NI
� F�Y��GW&Y@WoO �~O+FDEGZ	k5Yi?cO fDEL?cO Y�F b S~O «�ADWyA4FT?�fTADW�KgO Y\FTK1Y4�¤?�MLA

  } JÙdNY@SGANK�¢#ADW�A)SGANfLADZ Y�CDANS�?BY�W�ADZ O�EGnGZ p)SiA�KcdDWoO+nDA½?�MLA
pPO ADZ SGK5YD�&K�CPEGZ�Z EL?cO Y�FVCDWyY@S\�TdN?BKREGFLS�KNCDANdN?�WoEVYD�"KcANd�Y�FTS@EDW�p
Fi�Td4Z ANY�FLK b ¢&O ?�MTY\�T?®E0KNCDANdLO�EGZ%A4kRCGMPELKgO K�Y\F¹d�Y�k�CiZ A ¡L^

Ú



CDEDW�?cO dDZ A1EGFTS�Z O �\MT? ^ �cWoEL��k5ADFT?"A4k�O K�KgO Y�F'Y@W3Y\F5��KcKgO Y\F���W�EL� ^
k5ADFL?BK,O+F1W�ATELdN?cO Y\FTK#¢&O ?�M1MLATELfTp'?cEDW��iA�?BKTI � F(��ELd�? b   } J | u b
  } J | t b EGFTS5?�MTA�O+FDO ?cO�EGZNfTA4WyK�O Y�F=YD��?�MTA5  } J��@Q#dNY@SiA=KgO+k ^
�GZ EL?BARK�CPEGZ�Z EL?cO Y\FRY�FGZ p�EGFTS�SiYªFLYi?=dTEGZ dD�GZ EL?BA�?�MTAVCDWyY@dNA�KcK
Y4�5�£K�KgO Y\F b EGFLS)SiY�FTYG?�CDWyYGfPO SGA���KcK�O Y�F§�cW�EL�\klA4FT?BK�EGFTS
E$���iW�?�MTADW'CPYGKcK�O+niZ A�ANfPEGCDY@WoEL?cO Y�F�Y4��CPE4W�?cO dDZ ANK'�cW�Y�k»?�MLADk%I
] Mi�TK b O+FlK�O+kR�GZ EL?cO+FT�1?�MLA5dNY�k�CDY��iFLSRK�?cEL�iA'YD�,E�W�ATELdN?cO Y\F b
¢jMTADF=?�MTA�KcA(dNY@SiANK#ADFLdNY��GFT?BADW	E���KcK�O Y�F b ?�MLANp=KgO+k�CiZ p"?cEGnG� ^
Z EL?BA=?�MDO K#ANfTA4FT?=�X?�MPEL?(CDADW.k1O ?BK"dTEGZ d4�iZ EL?cO Y�F5YD�q��KcK�O Y�F=dDW�YiKcK
K�ANdN?cO Y\FTKlEGFLS���KcK�O+Z O ?.pD��EGFLS���FPO K�MR?�MLARdTEGZ d4�iZ EL?cO Y�F�YD�"?�MPO K
A�fTADFL?5¢&O ?�MTY\�T?1E�KN�GnTKcA�¸��TA4FT?�?�WyATEL?�k5ADFL?�YD���£K�KgO Y\FR��W�EL� ^
k5ADFL?BKTI ] Y$nPA=EGniZ A(?BY�SGANKcd4W�O+nDA5Fi�LdDZ O SiA5CDW�Y@S��LdN?cO Y�FlO+F=?�MLA
��K�KgO Y�FVWyA��~O Y�F b ?�MTANK�ARdNY@SGANK�MPELfLAR?BY�nDA�A ¡ ?BA4FTSiA�S)nNp�O+F ^
d�Y@W.CDY@WoEL?cO+FT��E�klY@SGADZDYD�"MPO �\MlA4FTADW��ip5��K�KgO Y�F�� ÔLÓ6ÛGÓob O+Fl?�MLA
?�WoEGFTK�CDY@Wy?5dNY@SiAªJ� "m(�¬Ç(É b ¢jMTADW�Aª  } J | tVEGFTS9  } J��@Q
E4W�A��LKcANS b ?�MLANp�E4WyA�K��iCGCiZ ADk5ADFT?BA�S)nNp�U#?BdDMDO KcY�F@Ü K���K�KgO Y�F
k5Y@SiADZ�¼c¾�Å�¼BÄ b YD�.?BA4F�dTO ?BANS®O+Fª?�MTA9Z O ?BADW�EL?��GWyA�ELK�?�MLA½ÃqU h
k5Y@SiADZGYD�#��KcKgO Y\FP��I
>�O+FTd�A)k1EGFTp9Fi�LdDZ ATE4WREGFTS®ELKc?�W�Y�CGMTpLKgO dTEGZ&EGCGCiZ O dTEL?cO Y\FTK

W�AN¸\�PO+W�A:W�ADZ O�EGnGZ A½S@EL?cE�EGZ KcY®Y\F)dNY�k�CiZ A ¡ CPE4W�?cO dDZ ANK��.�@ELK
CDW�Y@S��LdN?cO Y�FD�1EGFTS�Z O �\MT?�EGFLS~ÀDY@W=MLATELfLp��cWoEL��k5ADFT?5CDW�Y@S��Ld ^
?cO Y\F b ¢#A1MLADW�ARELSiS\WyANK�K(�.Y@W�?�MTA'��WyK�?"?cO+k5A�?�MTA�KcA5¸��LANKc?cO Y\FTK
¢(O ?�MRY��GW�O+k�CDW�YifLANS�dTELK�dTELSiA ^ A ¡ dTO ?BY\F�klY@SGADZ£EGFLSªCDWyANK�ADFT?
Y\�iW'CDWyADZ O+k1O+FPE4W�p�WyANK��iZ ?BK�Y�F�?�MTA�K�?��TSGpTIV©�A�?�Wyp�?X¢#Y�S~O � ^
�XADWyA4FT?1¢"E�pTK5YD�=KcY\Z fPO+FL��?�MTA�KcA�CDW�Y�niZ A4klKREGFLS�?�MTA§WyA�KN�iZ ?BK
��WyY\k®nDYi?�MlEGCGCDWyY@ELdDMTANK(EDW�A�CDW�ANK�ADFT?BANSVnDADZ YD¢)E��.?BADW¬E(K�MTY@W�?
nDELdDQN��W�Y��GFTS�Y�F1?�MLA1SiA�fTADZ Y\Cik5ADFT?=Y4�,?�MLA�  } J�I

¯L¯L°&Ý=�V³��Þµ�ß'��à¬á9²�³�µ�ß'��à�â�²�³�µ�ß'��ã¬ä
¨@O+W�Kc? b ¢#A:W�ANdTEGZ�Z5?�MTA9�c�GFTS@EGklADFL?cEGZ�O+FL��W�ANS~O A4FT?BK)Y4��?�MLA
  } JåEGFTS§?�MTA�k1EDO+FRS~O «�ADW�ADFTd�ANK�nDAN?X¢#ANADF�?�MTA�O+k�CDWyYGfTANS
dLELKcdTELSGA ^ A ¡ dTO ?BY\F�klY@SiA4Z~dNY@SGA�  } J | t4ÄLÅ ¥ EGFTS�O ?BK5CDWyA�dD�iW ^
K�Y@W b   } J | u~¾LI ] MTA'  } J®ELKcKN�GklA�K�?�MPEL?�?�MTA'W�ATELdN?cO Y�FLK	Y@d ^
d4�iW"O+F1?�MiW�ANA1Kc?cEL�GANKTI ] MLA5��WyK�?&K�?cEL�iA1O K&?�MLA � FT?�WoE@m"�LdDZ ATE4W
 	ELK�dTELSiA�� � m� 	� b O+F�¢=MDO dDM�CDWoO+k1EDW�p�CDEDW�?cO dDZ ANK1dLEGF�nDA�W�A ^
K�dTEL?B?BADW�ANSREGFLSRCDW�Y@S��LdNA�K�ANdNY�FLS~E4Wyp$CPE4Wy?cO d4Z ANK#KcANfLADWoEGZT?cO+k5ANK
CDWoO Y@W�?BY1EGnTK�Y@W.CL?cO Y�F5nNp b Y@W�A�KcdTEGCDA=��WyY\k)?�MTA5FG�TdDZ AD�LKTI ] MTA
A ¡ dTO ?BA�S®W�ANKgO S\�PEGZ(Fi�Td4Z AD�TK§WyADk1EDO+FPO+FL�­E��X?BADW=?�MTA�ADk1O KcKgO Y\F
Y4�R?�MTAªdTELK�dTELSiA�CDEDW�?cO dDZ ANK�SiA�?BADW.k1O+FTA�K�?�MTA9CPE4Wy?cO d4Z A ^ MLY�Z A
d�Y�FN���\�iWoEL?cO Y�FR?�MDEL?¤O K(?�MTA5K�?cEDW�?cO+FT��CDY~O+FL?"�XY@W3?�MLA5KcANdNY\FTS b
CDW�A ^ AN¸��DO+Z O+nDW�O+�GkºKc?cEL�GA1YD�#?�MTAVWyATELd�?cO Y�F~I ] MTA�KN�GnTKcA�¸��TA4FT?
W�ADZ E ¡ EL?cO Y�F�YD�,?�MLA�Fi�LdDZ ATE4W"A ¡ dTO ?cEL?cO Y�F�O K=?�WyATEL?BA�S7O+F1?BA4W.k5K
Y4�	?�MTA$klY@S~O ��ANS$A ¡ dLO ?BY�F�k5Y~SGADZDYD�#CDWyA ^ AN¸\�PO+Z O+nDWoO+�ik»SGANdTE�p
�XY�Z�Z YD¢#ANS�nNp�?�MLA�AN¸��DO+Z O+nDW�O+�Gkæ��K�KgO Y�FDÀDANfDEGCDY@W�EL?cO Y\F�Kc?cEL�GA
Y4�¤?�MLA�WyALELdN?cO Y�F@I�H#A4FTADWoEGZ�Z p b EGZ�Z¬?�MGWyANAVdNY�k�CDY�FLADFT?BKVk�E�p
d�Y�FT?�WoO+ni�L?BA5?BY1A ¡ CPA4W�O+k5ADFT?cEGZ�Z p�klATELK��iW�ANSVCPE4Wy?cO dDZ A5K�CPA�dN?�W�E
EGFLS�S@O Kc?�WoO+ni�T?cO Y\FTKLI
U=F­O+k�CDY@Wy?cEGFL?�O+FT�\WyANS@O ADFT?VYD�R?�MLA�  } J�O K�?�MLA�dDWoO ?BA ^

WoO Y�F8�.Y@W1?�W�EGFLKgO ?cO Y\F)�cW�Y�k�?�MTA�O+FT?�WoEGFi�LdDZ ATE4W�dTELKcdLELSiA�?BY
?�MLA�CDW�A ^ A�¸��PO+Z O+nDWoO+�ikçk5Y@SiADZ6I � F�dNY\FTfLADFT?cO Y\FPEGZ&dLELKcdTELSGA ^
A�fPEGCDY@WoEL?cO Y�F0klY@SiA4Z K���Z O+QgA � >@U'è }qh EGFTSÆè�ADW�?cO+FPO�Ü K � m" 
�LKcANS®O+F h U'¦ }@] ¼ ¥ b ��ELKc?VCPE4Wy?cO d4Z ANK�E4WyA§?�W�ELdNA�S½SGYD¢=F�?BY
K�Y�k5A�k1O+FPO+k1EGZ¬A4FTADW��ip b ?�MTAVdD�T?BY4«®ADFTADW��ip§é¬êBëDì��.Y@W(Y�FLA
d�Y�k�CPE4WyANK�?�MTA§S��iWoEL?cO Y�F�Y4�l?�MLA�dLELKcdTELSGA�Kc?cEL�GA�Y4��EªW�A ^
ELd�?cO Y�F�¢&O ?�M�E�dD�T?BY4«½?cO+k5A b O+F®Ð.?cO+k5A ^ Z O+QgANÑ � m" �k5Y~SGADZ K b
K��TdDM�ELK=?�MTA h O AN�iA � m� #¼cÉN�NI ] MDO K�dD�L?BYD«­O K5�LKN�DEGZ�Z p%EGnDY��L?

tLí _ z�J$ANÎ»EGnDYifLA�?�MTA�¨DADWXk1OqADFTADW��ip b nDADZ YD¢�¢=MPO d4M�CDEDW ^
?cO dDZ ANK�E4W�A�dNY�FLKgO SGADWyA�S½?BY�nDA�EGnTK�Y@W.nDANS�nNp�?�MLA�Fi�LdDZ AD�TKLI
] MTA§  } J-�LKcANK�E�S@O «3ADW�ADFL?RdDWoO ?BADWoO Y�F�?BY�SiA�dTO SiA�¢=MLADF7E
CDW�O+k1EDW�p�CPE4Wy?cO d4Z A�O K(dNY\FTKgO SGADW�ANS�?BY�MPELfLA�Z A��.?�?�MTA5dTELKcdLELSiAiI
UjFîA`«3ANd�?cO fTAïZ Y~dLEGZ:Y�CL?cO dTEGZ»EGnTK�Y@W.CL?cO fTAðCDYi?BA4FT?cO�EGZ

ñ7òÕó ì{ô õ ò�ö ôX÷.øDù O K#SiA`�3FLANS��cW�Y�k�?�MTA5Z Y@dTEGZiO+FT?BA4W�ELdN?cO Y\Fld4WyYGKcK
KcANdN?cO Y\FlY4�3?�MLA5CPE4Wy?cO d4Z A b O+FTdDZ��LS~O+FL���qEG�iZ O ^ niZ Y@dDQTO+FT�$A�«3A�dN?BKTI
] MPO K&O+k1EL�~O+FDEDW�p'CPYG?BADFT?cO�EGZiO K#dNY\kRCDEDW�ANS1?BY5Y�FLA=SiA���FLANS�nNp
E�CiMLADFTY\klADFLY�Z YG�~O dTEGZ@��Z Y\nPEGZiY\CT?cO dTEGZ�k5Y@SiADZ ñ òoó ìBô ú{û ó ô ÷.øDù I
©�A�dDMDEDWoELdN?BADWoO üNA�?�MLA�SGAN��W�ANA�YD��K�O+k�O+Z E4W�O ?Xp�Y@W&S@O «3A4WyADFLdNA
YD�"?�MTANK�ARO+k1EL�~O+FPE4W�pRCDYG?BADFT?cO�EGZ K5nNp�?�MTA�CPE4WoEGklAN?BA4W

ý�þ�ÿ ÷ ñ òÕó ì{ô õ ò�ö ô�� ñ òoó ìBô úBû ó ô ù�� ñ òoó ìBô ú{û ó ô ÿ��
©9MTA4F ý O+FTdDW�ATELK�ANK&EGnDYifLA&EGF&A4kRCDO+W�O dTEGZ�Z p(dDMLYiKcA4F&fDEGZ��TA b

?�MTA�CDEDW�?cO dDZ A�Z ATELfLANK=?�MLA1dTELKcdLELSiA b EGFTS�O K(?�MTA4FRdNY\FTKgO SGADW�ANS
?BY�nDA7EGFVA ¡ dLO ?BY�F~I�è�YG?�M�  } J | u7EGFLS)  } J | tª�LKcA�?�MLA
� ¡ ANS®fDEGZ��TA ý�� z\I���I�©�O ?�M�?�MPO K�fPEGZ��LA b ¢,A§��FTS®?�MLA
dTELKcdTELSGA�Kc?cEL�GA�Y4�R?�MTA9  } J·O K��GADFTA4W�EGZ�Z p9KNMTY@W�?BADW1?�MDEGF
?�MPEL?=O+FRYi?�MLADW	dTELK�dTELSiAVk5Y~SGADZ KTI
] MTA�?�WoEGFTK�O ?cO Y�F=��WyY\k®?�MTA1CDW�ANAN¸\�PO+Z O+nDWoO+�ik�Kc?cEL�GA=YD�,E�WyA ^

ELdN?cO Y�F=?BY�?�MLA"?�MPO+W�S��.ANfDEGCDY@W�EL?cO Y\FP�#K�?cEL�iA"Y@dNd4�iW�K,¢jMTADF�?�MLA
CDWyY\nPEGnPO+Z O ?Xp�YD�VFi�Td4Z ATEDW�?�W�EGFLKgO ?cO Y\FTK�dDMPEGFL�~O+FL�½?�MLA)FG�ik ^
nPA4WlY4�lA ¡ dTO ?BY�FLK	��¢&O ?�M�
�� þ�
�� nPA�dNY�k5ANK�AN¸\�PEGZ"?BY
?�MTA�CDW�Y�nDEGnPO+Z O ?Xp1YD�#?�W�EGFLKgO ?cO Y�FLKlO+F1?�MLAlY\CiCDYiK�O ?BA1S~O+W�ANdN?cO Y\F b
¢&O ?�M�
�� þ � � b#ÒoÓoÔLÓob ¢=MLADF�?�MTA�A ¡ dTO ?BY�F�k5Y@SiADZqCDWyA�S~O dN?BK
EGF1AN¸��DO+Z O+nDW�EL?cO Y\F�MDELK5nDANADF�ANKc?cEGnGZ O KNMLANS�O+F1?�MTA�Fi�LdDZ AD�TKLI
] MTA)O+k�CDWyYGfTANS�dTELKcdTELSGA ^ A ¡ dLO ?BY�F�k5Y~SGADZ¤O+F9?�MTA)d�Y~SGA

  } J | t5S@O «3A4WyK(�cW�Y�k0?�MTA�  } J | u1fTA4WyK�O Y�F�nNp1O+FTdNY@WXCDY@W�EL? ^
O+FT��FLAN¢ÂEGCGCDWyY ¡ O+k�EL?cO Y\FTK'�.Y@W"?�MLA�ADZ ADk5ADFT?cE4WypVdDW�YiKcK$KcANd ^
?cO Y�FTKj�TKcA�S%O+F�?�MLA=dTELKcdLELSiA b �LKgO+FT��klY@W�A�CDW�ANdTO K�A�fDEGZ��TANK��.Y@W
Fi�Td4Z ATEDW�k�ELK�KcANK b��'^ fDEGZ��TA�K b nDO+FTS~O+FL�REGFTS�CPEDO+WoO+FT�5ADFTA4Wy�@O ANK b
�TKgO+FL�5dNY@W.W�ANdN?BA�S1KcpLKc?BADk1EL?cO dNKq�.Y@W@?�MTA'Z ANfLADZ ^ SiADFLKgO ?Xp1CPE4WoEGk ^
AN?BADW�K b ELSg���LKc?cO+FL�l?�MLA&d4WyYGKcK	K�ANdN?cO Y\FTK#YD��CPO Y\F�EGnTKcY@WXCT?cO Y\F=Y�F
¸��PELK�O ^ SGAD�T?BA4WyY\F�CDEDO+WyK5O+FTKgO SGAREVFi�LdDZ AD�LK b EGZ�Z YD¢&O+FL���.Y@W�Fi� ^
dDZ ATE4W,?�WoEGFTK�CPE4WyADFLdNp�Y4�=CPO Y�FLK b O+FTdDZ��LS~O+FT��?�MLA��¬EG�GZ O�CDWoO+FTdTO ^
CiZ A�O+F=?�MTA5CDW�ANAN¸\�PO+Z O+nDWoO+�ik:dLEGZ dD�iZ EL?cO Y\F b EGFTS1O+k�CiZ ADk5ADFL?cO+FT�
KgO ��FDO ��dTEGFT?$WyA���FLADklA4FT?BKREGFLS�O+k�CDWyYGfTADk5ADFL?BKlO+FR?�MLA%EGZ �GY ^
W�O ?�MGklK(YD�"k1EGFTp5KN�GnDWyY\�T?cO+FLANK b SiANdDW�ATELK�O+FT��?�MLA5dNY�k�Ci�L?cO+FT�
?cO+klA�nNp��GC�?BY�E$�BELdN?BY@W"YD� a �.Y@W(MTATELfLp�FG�TdDZ ATO b ¢=MDO dDM�O K
fTADW�p�O+k�CDY@Wy?cEGFL?�¢=MLADF�CDADW+�.Y@WXk�O+FL��CDWoELdN?cO dTEGZ�K�O+kR�GZ EL?cO Y�FTK
¢&O ?�MR?�WoEGFTK�CPY@W�?=dNY@SiA�K1Z O+Q�A�J� "m(�¬Ç'I�Á5F1?�MTA$¢=MTY\Z A b ?�MPO K
KcAN?�YD�1O+kRCDW�YifLADk5ADFT?BKVZ ATELSiKV?BY­E8nDAN?B?BADW5SiANK�dDWoO+CT?cO Y�FªYD�
?�MTAªCPE4Wy?cO d4Z A�KNCDANdN?�WoE�EGFTS�pDO ADZ SGK�YD�RW�ANK�O S��PEGZ(Fi�LdDZ ATO=EGFLS
E�nDAN?B?BADWREL�\WyA�ADklA4FT?�¢&O ?�M�ELfPEDO+Z EGnGZ A�S~EL?cE§�.Y@W�E§fPE4WoO AN?.p
YD��FG�TdDZ ATE4W�W�ATELdN?cO Y\FTKLI�e#AN?cEDO+Z KlEGFLS�A ¡ EGk�CiZ ANK5¢&O ?�M�K�Y�k5A
WyANK��iZ ?BKj�cWyY\k:?�MDO K=¢,Y@WXQ�k1ENp$nPA��.Y��GFTS�O+FLÄLÅ�¼{Ì4I
©§AlEGZ KcY�k1EGQgA�E$FG�ik�nPA4W	YD�#WyA`�3FLADk5ADFT?BK�O+F5?�MTA'dTEGZ dD� ^

Z EL?cO Y�F�Y4�&?�MTA��£K�KgO Y\F%d4MPEGFiFLADZ b ELK5SGANKcdDWoO+nDANS)O+F ¥ Å�¼cÍDI�è�A ^
KgO SiA�K�?�MLANKcA�k5Y@S~O ��dTEL?cO Y\FTK�Y4�R?�MTA9  } J | u)dNY@SiA)O+FL?�WyY ^
S��Td�ANS�ANKNCDANdLO�EGZ�Z p��XY@W¬E5nDAN?B?BADW�SiA�KcdDWoO+CT?cO Y\FlY4�¬��KcK�O Y�F�d4WyYGKcK
KcANdN?cO Y\FTK b ¢#A9MPELfLA)nDANADF9�c�GWy?�MLADWRO+kRCDW�YifDO+FT�9?�MTA9  } J b
Kc?�WoO fPO+FL�=�.Y@W~E'k5Y@SiADZ�dTEGCDEGniZ A(YD��CDWyA�S~O dN?cO+FL�lS@O «3A4WyADFL?#dDMPE4W ^
ELdN?BADWoO Kc?cO dNK#YD��Fi�Td4Z ATEDW�WyALELdN?cO Y�FLK	�XY@W~EDWXnPO ?�WoE4Wyp=?cE4Wy�GAN?BK	¢(O ?�M
E1¢&O SGA�W�EGFL�iA1Y4�,O+FTdTO SGADFT?'ADFTADW��~O A�KTI�J$Y@S~O ��dTEL?cO Y�FLK1k1ELSiA
�.Y@W¤E§nDAN?B?BADW�SGANKcd4W�O+CL?cO Y�F�Y4�¤?�MLAªCDWyANA�¸��PO+Z O+nDWoO+�ik b A�fPEGCDY ^
W�EL?cO fLA b EGFLS�dTELKcdLELSiA�K�?cEL�iANK�¢&O+Z�Z,EGZ K�Y­E�«�ANdN?�?�MTAV��KcK�O Y�F�



d4MPEGFiFLADZ6I'©�A�MPELfLA�O+FTdNY@WXCDY@W�EL?BANS�O+FL?BY�?�MTA�  } J/?�MLA��GC ^
S@EL?BANS0A ¡ CDADWoO+k5ADFT?cEGZlEL?BY\k�O d8k�ELK�K�?cEGniZ A�nNp)U=�LS~O5EGFTS
©ªEGCTKc?�WoEG¼BË b ?�MLA0Fi�Td4Z ATEDWV��W�Y��iFLS ^ Kc?cEL?BA�k�ELK�KcANKª�.¢jMTADW�A
S@EL?cE1SGY@ANK1FLYi?"A ¡ O Kc?c�'EGFTS�K�MTADZ�Z�dNY@WXW�ANdN?cO Y�FLK1nNp�J��Y�Z�Z ADW Ô����� Ó ¼cÏ b EGFTS§?�MTA�CDEDO+W�O+FL��ADFLADWy�Gp�KNMPO �X?BK5�cW�Y�kåJ��Y�Z�Z A4W b m,O ¡�b
EGFLS � W�EL?BüT¾�Ê(O+FT?BY5?�MTA5Z A�fTADZ ^ SiA4FTKgO ?Xp'�.Y@WXkR�GZ E@I � FjELSGS~O ?cO Y\F b
¢#AVMPELfLARSGADWoO fTANS�E�dNY@WXWyA�dN?BANSªKcpLKc?BADk1EL?cO dNK=�XY@W	?�MTA�Z ANfLADZ ^
SGADFTK�O ?.p�CPE4W�EGk5AN?BADW�K)�LKgO+FL�:?�MLA � ��FDEL?.pG�iQ)A ¡ CDW�ANKcK�O Y�FD¾N¼ b
¢(O ?�M&dNY@A�È�dTO ADFL?BK#��?B?BANS�?BY'?�MTA"S@EL?cE=EGFPEGZ pLüNANS�nNp � Z ��O+FTYif Ô����� Ó ¾�¾'�X¢,A'S~O K�dNYifLADW�ANS�?�MDEL? � Z ��O+FTYif Ô�� ��� Ó �LKcANS ÚGÚ ��� � �XY@W?�MLA�CDEDO+W�O+FL��ADFLADW��~O ANK�
Æ�XKcANA } ¸¬IG�B�i�	O+F ¥ ��O+F&SGADW�O fDO+FT�5?�MLATO+W
Z A�fTADZ ^ SiA4FTKgO ?Xp�K�pTK�?BADk1EL?cO dNK	O+FTK�?BATELS5YD�¬?�MLA"fPEGZ��LA&Y4� Ú�� ��� �
K�?cEL?BANS�O+FD¾�¾N�NI#©�A�EGZ KcY�SiADWoO fTA�S7ELSGS~O ?cO Y\FPEGZ�KcA4k�O ADk�CPO+WoO dTEGZ
Z A�fTADZ ^ SiA4FTKgO ?Xp ^ CDEDWoEGklA�?BADW�KcpLKc?BADk1EL?cO dNK(�TK�O+FT�1?�MLA1J��Y�Z�Z A4W Ô����� Ó ¼cÏ$��W�Y��GFTS ^ Kc?cEL?BAªk1O dDW�YiKcd�Y�CPO d�d�Y@W.W�ANdN?cO Y\FTK b nDYG?�M�¢&O ?�MEGFLS1¢&O ?�MLY��T?�?�MTARJ��Y�Z�Z ADW b m,O ¡�b EGFLS � WoEL?BüT¾�Ê'CPEDO+WoO+FT�1�@EGCTK b
EGFLS�O+FT?�W�Y@S��Td�ANS�O+FT?BY�?�MTA�  } J/E�FLAN¢�ADkRCDO+W�O dLEGZ¬W�ADZ EL?cO Y�F
?BY$?cEGQgA5O+FT?BY�ELdNdNY��GFT?(?�MTA5A ¡ dTO ?cEL?cO Y�F ^ A4FTADW��ip�SiADCDADFLSiADFDdNA
Y4�&?�MTA��\WyY\�iFLS ^ Kc?cEL?BA�K�MTADZ�ZqdNY@WXWyANd�?cO Y�F�O+F%?�MLA�dTEGZ dD�GZ EL?cO Y�F
Y4�	��KcK�O Y�F�nDEDWXW�O A4WyK$�.KcA�A ¥ �NI
U"K=k5ADFT?cO Y\FTANS�O+F�?�MTA � FL?�WyY@S\�TdN?cO Y\F b EGFPEGZ pLKgO K�YD��?�MTA1W�A ^

d�ADFT?"H"> � k5ATELKN�GWyA4klADFL?BKgÌ! 3ÏjMPELK(k5Yi?cO fDEL?BANS1�LK#?BY=�c�GWy?�MLADW
O+k�CDW�YifLA�?�MTAª  } J�I ] MLA7EG�L?�MTY@W�K�YD�5?�MTA�H"> � klALELKN�iW�A ^
k5ADFL?BK�CDADW+�.Y@WXklANS�E5dNY\kRCDEDWoO KcY\F�YD�#?�MTATO+W�S~EL?cE5?BY1K�ANfLADW�EGZ
d�Y~SGANK b O+FTdDZ��LS~O+FT� h U�¦ }@] ¼ ¥ b#"l��}qh e�Ç&¾�Ä b$� >£U�è h Uº� � > ^
U'è }qh%� m� �dNY@SiA'�cW�Y�k h U�¦ }@] �XY�Z�Z YD¢#ANS�nNp5?�MTA'U�è h U&¾ ¥
A�fPEGCDY@WoEL?cO Y�F=dNY@SiAT� b  �U&>3 3U'e"Á�¾�É b EGFLS5?�MTA h O AN�iA � m" �nNp
 #�L��FTY\Fi¼cÉ b EGFTSVADFTd�Y��iFL?BADW�ANS�K�ADWoO Y��TK$CDWyY\niZ ADk5K�$�FTY\FTA�YD�
?�MLANKcAVdNY@SiANK�¢#ADW�A�EGniZ A�?BYªELdNdD�iWoEL?BADZ p�SGANKcd4W�O+nDA�EGZ�Z¬?�MLATO+W
k5ATELK��iW�ADklA4FT?BKTI<J1YGKc?�Y4�R?�MTAªdTEGZ dD�GZ EL?BANS®S~O K�?�W�O+nG�T?cO Y\FTK
Y4��O K�Yi?BY�CDANK$CDWyY@S\�TdNANS�ELK�E��c�iFLdN?cO Y�F�YD�=FTA4�T?�W�Y�F�FG�ik�nDADW
¢#ADW�A�KNMPO �X?BANS�?BYD¢�E4W�S�Z E4Wy�GADW&k1ELKcK�ANK�ELK�d�Y�k�CPE4WyANSV?BY�?�MLA
S@EL?cE@I1©9MPO+Z A�O+F�KcY\klA$S~O KgEL�\WyA�ADklA4FT?�¢(O ?�M�?�MTAVklALELKN�iW�A ^
k5ADFL?BK b ?�MTA h O AN�iA � m" ½EGFLS�?�MTA§ �U&>q �U�e"Á�d�Y~SGANK�CDW�Y ^
fDO SiA�E§nPA�?B?BADWlEL��W�ANADk5ADFL?l¢(O ?�M�?�MLA�S~EL?cEV?�MDEGF h U�¦ }@]�b
� >@U'è h U b EGFTS "l��}qh e�Ç®SiYqI�è�ATO+FT��E�¢�E4W�A�YD�&?�MDO KlK�O ?��PE ^
?cO Y\F�¢&O ?�M�?�MLA�H"> � S@EL?cE b ¢#A�SiANdTO SGANS�?BY�dNY�FLKgO SGADW�?�MTA4k
Y\�iW�KcADZ fLANK b Z ATELS@O+FT��?BY�?�MLA5SiANfLADZ Y�CGklA4FT?�Y4�&  } JR�£QiI
¨~O+W�Kc? b ¢#AªdTEGZ dD�iZ EL?BA�S½?�MLA­¾�Ê�ËD��n­H"> � W�ATELdN?cO Y\FPÌª¢&O ?�M

?�MLA�Kc?cEGFLS~E4WyS/fLADWyK�O Y�FLK®YD�)  } J | uÂEGFLSå  } J | t»EGFTS
SGAN?BADWXk�O+FLANS�¼cÊ5?�MDEL?&?�MLY��L��M�  } J | u1SGANKcdDWoO+nDANK5¸��DO ?BA1¢#ADZ�Z
CDW�Y@S��LdN?cO Y�F�YD�1K�ANfTA4W�EGZ=MLATELfTp�O KcYG?BY�CDANK§FTATE4Wl?�MLA�?cE4Wy�GAN?
�X¢#A�dTEGZ dD�iZ EL?BA§C�Ös¾�Ê�ËD�	n%$	?�MLADW�A��.Y@W�A�¾�Ê�Ëi��n�O K1E�?cEDW��iAN? b
FLYi?5E�CDW�Yg�BA�dN?cO+Z A�ELK1O+F%?�MLA�H"> � k5ATELKN�GWyADk5ADFL?BKg� b O ?�SiY@ANK
FLYi?VWyA4CDWyY@S��LdNAªdNY@W.W�ANdN?�Z pª?�MTA§dDWyYGKcK�K�ANdN?cO Y�FLK��.Y@W5Z O �\MT?BADW
O K�Yi?BY\CPA�KRO+F�?�MTAVSiANA4C�KNCPEGZ�Z EL?cO Y\F�W�AN�~O Y\F~I ] MLA�S~O K�EL��W�ANA ^
k5ADFL?lO+FTd4WyATELK�ANK�¢&O ?�M�O+FTd4WyATELK�O+FT��S@O Kc?cEGFLdNA��cW�Y�k/?�MTA�?cE4W ^
�GAN? b EGFTS�EGZ�ZGdTEGZ dD�iZ EL?BA�S�dD�GWyfLANKlE4W�A�KNMDO �.?BANSV?BY1?�MTA�MLATELfLp ^
k1ELKcK�S~O+W�ANdN?cO Y\F b ���LKc?�ELK�¢"ELK�Y\nT?cEDO+FTA�S:nNpª?�MTA�EG�T?�MLY@WyK
Y4�l?�MLA�H"> � k5ATELKN�GWyA4klADFL?BK�¢&O ?�M�?�MTA§dNY@SiANKV?�MTANpª?�W�O A�S¬I
] MTA�W�ANKN�GZ ?BK�YD��?�MTA�  } J | t�dNY@SGA)EDW�A�fTA4Wyp9KgO+k1O+Z EDW5?BY
?�MLYiK�A)YD��  } J | u��XKcANA®E9�����GWyA9¢&O ?�M�  } J | t0WyA�KN�iZ ?BK
O+FD¾�ÌN�NI h EL?BADW"Y�F b ¢#A�CDADW+�.Y@WXklANS�EGFRA ¡ ?BADFLKgO fLA�KcAN?(YD�"dTEGZ ^
d4�iZ EL?cO Y�FLK�YD�1?�MTAªKgEGk5A�S~EL?cEª¢&O ?�M�KcA�fTADWoEGZ�k5Y@W�A�d�Y~SGANK
��¦ }@]  �¾�Í b$h U�¦ }@] ¼ ¥ ¢&O ?�M�nPYG?�M � >£U�è }qh EGFTS»è�ADWy?cO+FDO
Y\CT?cO Y\FTK b  �U&>3 3U'e } ¾cË b  �U&>q �U�e } À � m&� } ¾�Ï b=� m w   h ÄNÊ b

EGFTS "l��}qh e�Ç&¾�Ä`��EGFTS1�GYi?�fLADW�p=KgO+k1O+Z EDW�W�ANK��iZ ?BKTx�¾�Ì(EGZ�ZTdNY@SiA�K
S~O KgEL�\WyA�A�¢(O ?�M�?�MTA�S~EL?cE�O+F�?�MLA�SiANADCªKNCDEGZ�Z EL?cO Y�FªWyAN�@O Y�F b
?�MTA�S@O KgEL��W�ANADk5ADFL?�O+FTdDW�ATELKcA�K7ELK�Y\FTA�k5YifLANK�EN¢"E�p��cW�Y�k
?�MTA�?cEDW��iAN? b EGFTS�EGZ�Z@dTEGZ dD�iZ EL?BA�S�dD�iW�fLANK1EDW�A1KNMDO �.?BANS�O+FR?�MLA
MTATELfLp ^ k1ELKcK=S~O+W�ANdN?cO Y\F~I
] MPO K�k5ATEGFTK�?�MPEL?$�.Y@W�E��~O fLADF���FPEGZ#ADZ ADk5ADFL?��'&�� b EGZ�Z

klY@SiA4Z K�CDW�ANS~O dN?VADk1O KcKgO Y\F�YD�1?BY@Yª�.AN¢-FTAD�L?�WyY\FTKLIsJ$YiKc?
YD�&?�MLA�FLAD�T?�W�Y�FLK�E4W�ARADk1O ?B?BANS�EL?=?�MTA$�3FDEGZ	�XANfPEGCDY@WoEL?cO Y�FD�
Kc?cEL�iA�YD�=E�W�ATELdN?cO Y�F@IRÁ�FTA�¢"ENp�?BY�O+FTdDW�ATELK�A�?�MTA�Fi�GkRnDADW
YD��ADk1O ?B?BANS9FTAD�L?�WyY\FTK�¢#Y��GZ S)nDA�?BY�O+FTd4WyATELK�A�?�MTA�A�fPEGCDY ^
W�EL?cO fLA�CDEDW�?5YD��E�W�ATELdN?cO Y�F@I � F�?�MTA�  } J b ?�MPO K�k1O ��ML?1nDA
SiY�FLA%O+F1?X¢#Y�S~O «�ADW�ADFT?'¢�E�pLKTx"?�MLA5��WyK�?=¢#Y��iZ S§nDA1?BY�MPELfLA
E5KNMLY@Wy?BADW�CDWyANA�¸��PO+Z O+nDWoO+�ik/Kc?cEL�GA b KcY�?�MPEL?jklY@W�A�A ¡ dTO ?cEL?cO Y\F
ADFTADW��ip�WyADk1EDO+FTK=ELfDEDO+Z EGniZ A=�XY@W¬?�MTAj�.Y�Z�Z YD¢(O+FT�1ANfDEGCDY@W�EL?cO Y\F($
?�MTA�K�ANdNY\FTSª¢,Y\�iZ S�nDAV?BY�MDELfTA�E�Z Y\FT�iA4W&dTELK�dTELSiAVKc?cEL�iA b
KcY�?�MDEL?�E��.?BADW#?�MTA�dTELKcdLELSiA b Z ANKcK'A ¡ dTO ?BY�F�ADFLADWy�Gp�O KlELfDEDO+Z ^
EGniZ A§�.Y@W�?�MTA8CDWyANA�¸��PO+Z O+nDWoO+�ik�K�?cEL�iA b KcYª�.AN¢#ADW1A4FTADW��iAN?cO d
CDWyANA�¸��PO+Z O+nDWoO+�ik¶CPE4Wy?cO dDZ A�K¤E4WyA'ADk1O ?B?BANS b Z ATELfDO+FT�VklY@W�A&A ¡ dTO ^
?cEL?cO Y�F1ADFLADWy�Gp1�XY@W	?�MTA5ANfDEGCDY@W�EL?cO fLARK�?cEL�iAiI
Á�FTA'ATELKcp5¢"ENp5?BY�KNMLY@Wy?BADF1?�MLA�CDWyANA�¸��PO+Z O+nDWoO+�ikÆKc?cEL�iA'YD�

EªWyALELdN?cO Y�F�O+F�  } J�O KR?BY�EDWXnPO ?�WoE4W�O+Z p�EGZ�Z YD¢»Y\FiZ p�?�WoEGFTK�O ^
?cO Y�FTK=?�MDEL?¤O+FLdDW�ATELKcA�?�MTA�Fi�GkRnDADW#YD�#A ¡ dTO ?BY�FLK b 
�� þ)
�� b
ÒoÓoÔLÓob Y�FGZ p�EGZ�Z YD¢:?�MLA�ANfLY�Z��T?cO Y\F�YD�=E�Fi�LdDZ AD�LK�?BYD¢�E4W�S�?�MLA
dNY�k�CDY��iFLS�FG�TdDZ AD�LKTI � F1?�MPO K�dLELKcA b ?�MTA1?cO+k5A5YD�"?�MTA1A�¸��PO ^
Z O+nDW�EL?cO Y\F�¢&O+Z�Z	nDA�K�MTY@W�?BADW¤EGFLS��.AN¢#ADW'CDWyANA�¸��PO+Z O+nDWoO+�ik�CDEDW ^
?cO dDZ ANK�¢&O+Z�Z"nDA�ADk1O ?B?BANS b Z ATELfPO+FL�)k5Y@W�ARA ¡ dTO ?cEL?cO Y\F�ADFLADW��ip
�.Y@W�?�MTA'ANfPEGCDY@WoEL?cO Y�F@I">q�TdDM1EGFlEGCGCDWyY@ELdDM�O K(�LKcANSVnNp�K�Y�k5A
Yi?�MTA4W&A ¡ dTO ?BY�Fªk5Y~SGADZ K b �.Y@W&O+FTK�?cEGFTdNA b nNpV?�MTA�J��iZ ?cO Kc?cEL�GA
�	W�ANAN¸\�PO+Z O+nDWoO+�ikåJ1Y@SiA4Z	�gJV�#JR�'�TK�ANS�O+F h U�¦ }@] ¼ ¥ I= 	EGZ ^
dD�iZ EL?cO Y\FTKV�TKgO+FL��?�MPO KVk5Y~S@O ��dTEL?cO Y�F�?BY�  } J | t§�.KcA�A�¨@O �¬I
�DS�O+Fi¼cÊL�'CDWyYGfPO SGARE5K�MPO �.?(YD�#?�MTA1dTEGZ d4�iZ EL?BANS�dD�GWyfLANKlO+F1?�MLA
W�O �\MT?�S~O+W�ANdN?cO Y�F b ni�L?RY\FiZ p�fLADW�p�KNZ O �\MT?�Z p�O+k�CDW�YifLA�EL��W�ANA ^
klADFL?&¢(O ?�MR?�MTA1H"> � S~EL?cE@I
U�K�ANdNY\FTS�k5AN?�MTY@S1Y4�,O+FTdDW�ATELKgO+FL��ANfDEGCPY@WoEL?cO Y�FRO K�?BY1ADF ^

Z EDW��iA�?�MLA�dLELKcdTELSGA)CDEDW�?�YD�RE9W�ATELdN?cO Y�F%$5¢#A)k1ENp�ATO ?�MLADW
ADFiZ E4Wy�GA�?�MTAVCPE4W�EGk5AN?BADW ý Y@W&W�ADk5YifLA%O ?=dNY\kRCGZ AN?BADZ p�EGFLS
WyANK�Y@Wy?=?BY�E$dD�T?BY4«­ADFLADW��ip�é êBëDì b ELK�O K=SGY�FTA�O+FRYi?�MLADW � m� 
klY@SiA4Z KTI� �EGZ d4�iZ EL?cO Y�FLK�MDELfTA'KNMLYD¢=F1?�MPEL?"E�W�ATELKcY\FPEGnGZ A�O+F ^
dDWyALELKcAªYD� ý SGY~A�KNF~Ü ?�K�Y�Z fLA�?�MLA)CDW�Y�nGZ ADk�I»¦�YD¢,A�fTADW b O �
¢,AVSiY9FTYG?R�LKcA ý b nG�T?RO+FLKc?BATELS9�TK�A�E�d4�T?BYD«®ADFLADW��ip�YD�
é¬êBëDì þçÚ J1ANÎ �.Y@WlO+FTdLO SiADFL?�ADFLADWy�@O ANK�EGnDYifLA�?�MLA�CPO Y\F
CDWyY@S��LdN?cO Y�F�?�MiW�ANK�MTY�Z S b ?�MTA�dNY@SGA)EL��W�ANANK�¢&O ?�M)?�MLA)H"> �
S~EL?cE5K�O ��FPO ��dTEGFL?�Z p�nDAN?B?BADW(�.K�ANA�¨~O �qIi�DA5O+Fi¼cÊT��I w K�O+FT��nDYG?�M
?�MTANK�A�dNY\FTS@O ?cO Y�FTK§Z ATELSiKV?BY)W�ANK��iZ ?BK�?�MDEL?�SiANK�dDWoO+nPAª?�MTA8C
Öæ¾�Ê�Ëi��n�H"> � S~EL?cE§fLADWypª¢#ADZ�Z6I®©§A�dLEGZ�Z,?�MDO K�EGCiCDW�Y~ELdDM
  } J��@QiI#U=F'A ¡ EGk�CiZ A5Y4�"  } J��@Q5W�ANKN�GZ ?BK(�.Y@W¬?�MLAlpDO ADZ S�YD�
] k b�� W b EGFTS ] Z	O KcYi?BY\CDANK5�cW�Y�k<C�Ö<¾gÊ�Ëi��n�O+FT?BA4W�ELdN?cO Y\FTK
dNY�k�CPE4WyA�S�?BY�?�MTA�H"> � Ì1EGFTS � ]�} �qÄT¼(S~EL?cE�EGFLS�¢&O ?�MVCDWyA ^
S~O dN?cO Y\FTK1nNp�  } J | u bqh U�¦ }@]#^N� >£U�è }qh�b�h U�¦ }@]#^ è�ADW�?cO+FPO b
 3U(>q �U�e }�b  �U&>q �U�e } À � m(� }�b@� m w   h�b EGFLS "l��}qh e�Ç)O K
KNMTYD¢jF�O+F Ý+*-,�°/. I)>�O+k1O+Z EDW(dNY�k�CPE4W�O K�Y�FLK5�.Y@W5klY@W�A�O KcY ^
?BY�CDANKVk�E�p�nDA��.Y\�iFTS�O+Fi¼cÊ�Å ¾�Ì�Å ÄT¼NI�©�A���FLS�?�MPEL?�  } JR�@Q
EL��W�ANANKªnDANKc?V¢&O ?�M�?�MTANK�A­H"> � ��EGFLS � ]'} �3��S@EL?cE�Y4��?�MLA
dNY@SiANK'?BANKc?BANS§MTADW�A�EGFTS�O+Fi¼cÊ�Å ¾�Ì�Å ÄT¼NI¨@O+FTS@O+FT��E��GY@Y~SªEL��W�ANADk5ADFT?'YD�5  } J��@Q�¢&O ?�M�?�MTA�O KcY ^
?BY�CDA/CDWyY@S\�TdN?cO Y\F b ¢#A�¢&O K�M»?BY/KcANA/MLYD¢ç¢,A4Z�Z�O ?9SiA ^
KcdDWoO+nDANK�K�CDANdN?�WoE)Y4�%K�ANdNY\FTS~E4W�p:CDEDW�?cO dDZ ANKªO+F­d�Y�k�CPE4W�O K�Y�F0



Isotopic distributions of the products in 208Pb+1GeV protons: GSI+ITEP+Codes
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CG� _L| z�J1ANÎ(�"Ö®¾�ÄN¾ ] M~I ] MPO K(WyALELdN?cO Y�F5¢"ELK&W�ANdNA4FT?�Z p�klALE ^
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t x 10
]
3
He x 1

α^  x 0.001
CEM2kGEM2, with Prec
_
CEM2kGEM2, no Prec
_
He3: CEM2kGEM2, no Prec

p (61.5 MeV) + Au
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E9CDW�Y�CDADW$��KcKgO Y\F�dDWyYGKcK�KcA�dN?cO Y�F b ¢#A9FTANANS0?BY½ELS����LKc?�O+F
H } JR��?�MLA�CPE4WoEGklAN?BA4WyK � ÷ ~ ù �.Y@W b EGZ KcY � Ê ÷ ~ ù �RO+F } ¸¬I� _T| � b ELK=?�MTA�pR¢#ADW�A5��?B?BANS�nNp$U,?Bd4MPO KcY\F1?BY�¢#Y@W.Q5?�MTA�nDANK�?
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� m� "I#U"K�klA4FT?cO Y�FLANS½EGnDYGfTA b �.Y@W�ELdN?cO+FPO SGANK b�} ¸¬Ij� _ �G��O K
FLYi?$�TKcA�S7O+F�H } J���EGFLS × ÿ O K$FTYG?1�TK�ANS�O+F�EGFTp�dLEGZ dD�iZ E ^
?cO Y\FTK b ?�MTADW�A��.Y@W�A�¢#A�SGY)FLYi?�FTA�ANS�?BY�ELSg�`�TK�? × ÿ(� × H b �XY@W��K�KgO Y�FDO+FT��FG�TdDZ ALO	¢(O ?�M ~ ô ´�´ I�©�A$�.Y��GFTS�?�MDEL?l?BY��GAN?
¢(O ?�M�  } JR�£QTÖ5H } JR��E��£K�KgO Y\F�dDW�YiK�K1KcA�dN?cO Y�F�O+F�EL��W�ANA ^
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m�ANfLADW�?�MTADZ ANK�K b ¢#A�KNMLY��iZ S/k5ADFL?cO Y�F�?�MPEL?§�.Y@W�W�ATELdN?cO Y\FTK
Y\F�ELdN?cO+FPO SGANKREL?lO+FL?BADWXklANS@O�EL?BA�Y@W=MPO �\M%A4FTADW��~O ANK b ?�MTAVCPE ^
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�GAN?=MDELK�~ ô ´�´ I�U#?#?�MTA�K�EGklA=?cO+k5A b �.Y@WÏ~ ¡ ´�´ b S\�TA5?BYd4MPE4Wy�GA�A ¡ dDMDEGFT�GA�WyALELdN?cO Y�FLK b ?�MLA�dDMPE4Wy�GA�YD��?�MTA���KcKgO Y\F ^
O+FL��FG�TdDZ AD�LK�k1ENp1A ¡ dNA�ANS�rir b K�Y�?�MPEL?=¢#A1¢#Y\�iZ SªFTANA�S�?BY
��?RELK�¢#ADZ�Z � ÷ ~ ù 8 Ì � � � ÷ ~ ù :�<�= I ] MPO K�O K�EªCDANdD�GZ O�EDW ^O ?Xp1Y4��?�W�ATEL?cO+FL��?�MLA5��KcK�O Y�F�CDW�Y�nDEGnPO+Z O ?Xp�jhÿVS~O «�ADWyA4FT?�Z p��XY@W
?�MLA5ADZ ADk5ADFT?BK=EGnDYifLA�EGFLS�nDADZ YD¢â~ þ)´�­ O+F5?�MTA5U#?BdDMDO KcY�F
k5Y@SiADZ6I
¨~O �qI _ u�K�MTYD¢"KVk1ELKcK1S@O Kc?�WoO+ni�T?cO Y\FTKVYD�1CDW�Y~S\�TdN?BK��cW�Y�k

CG� _L| zVJ1ANÎ&�=ÖÆ¾�Ä`¾ ] M1dTEGZ dD�GZ EL?BANS�¢&O ?�MVnDYi?�M1fLADWyK�O Y�FLK=YD�
  } J��@QTÖ5H } JR��d�Y�k�CPE4WyANS�?BY�?�MLARELfDEDO+Z EGniZ A1A ¡ CDADWoO+klADF ^
?cEGZ@S~EL?cEDÌ�¾�Å Ì ¥ I
©�A5FTA�ANS�?BY�klADFL?cO Y�F�?�MDEL?#?�MTANK�A=S~EL?cE5EDW�A5FTYG?"ELK,�GY@Y~S

�XY@W	?BANKc?cO+FL��EGFTSVSiANfLADZ Y�CDO+FT�ªk5Y~SGADZ K�ELK�E4WyA1?�MLARH"> � S@EL?cE
k5ATELK��iW�ANSRO+F�O+FTfLADW�KcA1QTO+FLADk1EL?cO dNK��.Y@W�?�MTA5ClÖ U=�5WyATELd�?cO Y�F
S@O KcdD�LKcK�ANS)EGnDYifLAix�U=Z�Zq?�MTA�S@EL?cE�KNMLYD¢=F�O+F�¨~O �qI _ u§¢,A4WyA
Y\nT?cEDO+FLANS�nNp�?�MTA�Ø ^ KNCDANdN?�W�Y�k5AN?�W�p�klA�?�MTY@S¬I)Á�FiZ pVKcY�k5A
Y4�"?�MTAVCDWyY@S��LdNANS�O K�Yi?BY\CPA�K�¢#ADW�A�k5ATELKN�GWyA�S b EGFTSªk5YiKc?�YD�
?�MLA1S~EL?cE�¢#ADWyAVk5ATELKN�GWyANS��.Y@W	?�MLARdD�GkR�GZ EL?cO fTA$pPO ADZ SGKTI ] Y
�GAN?(?�MTAªÐ.A ¡ CDADWoO+klADFL?cEGZ Ñ�U ^ S~O Kc?�WoO+ni�L?cO Y�F b ¢#A5KN�ik�k5ANS1�XY@W
ALELdDM � ?�MTA(ELfPEDO+Z EGnGZ A&S@EL?cE(?cEGQTO+FT��dLEDW�A"?BY1FLYi?�K��ik)?�MLA&O+F ^
S@O fPO S\�PEGZ@dDW�YiKcK(KcA�dN?cO Y�FLK¤EGZ�W�ATELSip�O+FTdDZ��LSiANS�O+FlK�Y�k5A=dD�ik�� ^
Z EL?cO fLA=pDO ADZ SiK�$qni�T?�?�MTA1W�ANK��iZ ?cO+FT��U ^ S~O K�?�W�O+nG�T?cO Y�F1O K"K�?cO+Z�ZiFTYG?
d�Y�k�CiZ AN?BA b ELK1k1EGFTp�O KcYi?BY\CDANK�¢#ADW�A�FTYG?1k5ATELKN�GWyANSqI ] MPO K
k5ATEGFLK�?�MPEL?5K�Y�k5A1?�MTANY@W�AN?cO dTEGZ�fDEGZ��TANK5dTEGF§nPA�EGnDYGfTA�?�MLA
A ¡ CDADWoO+klA4FT?cEGZDS~EL?cE��.¢=MLADWyA'KcY\klA"O KcYG?BY�CDANK#¢#ADW�A5FTYi?�klALE ^
K��iW�ANS~��¢(O ?�MTY��L?�FLANdNANK�KgE4W�O+Z pªO+kRCGZ pPO+FL��S@O KgEL��W�ANADk5ADFL?�nDA ^
?X¢#ANADF�dTEGZ dD�GZ EL?cO Y�FLKREGFTSªk5ATELKN�GWyADk5ADFL?BKTI'©)MDEL?lO K1k5Y@W�A b
k1EGFTpªYD��e(�PO �BfLANK�?cO ��F~Ü K�S@EL?cE�?cEGnG�iZ EL?BANS:O+FDÌ�¾�S@O «3ADW�KgO � ^
FDO ��dTEGFT?�Z p���WyY\kº?�MTA�KgEGk5A�S~EL?cEV?cEGni�GZ EL?BANS½O+F�EGF�ATEDWXZ O ADW
CG�inGZ O dTEL?cO Y�FDÌcÄ��.Y@W¬K�Y�k5AlO KcYG?BY�CDANKLx ÔTÓ6ÛGÓob �.Y@W	Í�¾ª&�F1?�MTA5S~O � ^
�XADWyA4FTdNA�O K#E���ELdN?BY@W@YD�3r\I zG�'�
»�� b CDYiK�KgO+niZ p(S��LA=?BYlE'k1O KNCDWoO+FT?
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Duijvestijn’s data, 190 MeV
150 MeV p + Th −> Ac
Titarenko’s data, 200 MeV
CEM2k+GEM2, with Prec
CEM2k+GEM2, no Prec

p(190 MeV) + 
232

Th
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Ï]øvé R ±�Å é ¿ ¯/â|ì(�LR��lü(Ë;ÖxÆxÅ<ß ü�óH��æ Q Ð�Ñ�ÎqávÆñ��3àòà�ñ��¶ØeØ®ÿ�Æ§Ï³ÖxËvÃeÆ°Ë;ÑvÍ�üâÅRÐ�ÓiÆiÆiÍ�ÂrÑnÃeÌ����lå." ÄeÕ&ÆxÅ~Â ÓnË;ÔðõË;Ô¶ÄvÆiÌ�Ð§Ò±Õ&ÆnËvÌiÄ;Å�ÆiÍ�ÓxÅRÐeÌ�ÌlÌ�ÆiÓiÎ�Â Ð�ÑnÌ°Ë§ÅRÆ�Î�Ë;ÏeÄ;Ô ËvÎ�ÆiÍ�ÂrÑu)òÄ9É��É�à±Â Î�ËxÅRÆxÑ;è�Ð-� Ç�"A¿ é º �HÃ�é Á ê¤ë§ì ë Á Æ�è ± é »�º évê	��R�ë§ì Â êÚ¯XÆ ²�»`çê ± é ÷ �~é|ì5Æ ³_»�ç�Å é ³ �HÆ�¯9ë§ì °Vº`» ÆM¯%Rvên®�¯%RiìRé�� °Vº`» ÆM¯%RqéRÆ:� Áè ± � Á è*ë º Jeévê ³ æ ºFº ëMÆ&�~ëeê²éRÆnâ ² Ù áMá ä Ø þ áMá ÎãéY× °Vº`» ê »�Á/³ � ýÁ9ÂrÑxË;Ôeü�ÅRÐH��ÆiÓiÎ�à�ÆiÓ§áeÑõÂ ÓvË;Ô¦9*ÆxÖxÐ�ÅRÎ�ÐxÒx��1�à�� Î!O Ø�3*ó�ØeØ.�&� à���ü
�Ê�ÐeÌ�ÓiÐxû"×+æ;ÙeÙ!ÇvÛiÉôxÈ(É&ñ0Å�Îqá;ÄeÅ��òÉ�ÿãË;áeÔK�&ú�1�çvÌ�Î�ÆxÕ�ËvÎ�Â ÓiÌ&ÐxÒ°Á�Â Ì�ÌqÂ Ð!Ñ|ó
üâÅRÐ9Í�ÄnÓiÎ) Â ÆxÔ ÍeÌ�� ý�,xÐeÌ�ñlÔ Ë;Õ&ÐeÌG" ËvÎ�Â Ð�ÑõË;Ô\,eË;ÏxÐ�ÅuËvÎ�Ð�ÅRç�9(Æ§ÖõÐ�ÅRÎG,xñ3ó=#9�ó�Ù!Çqó�È9Ø Q!Q �%,xÐeÌlñlÔ Ë;Õ&ÐeÌl×�æeÙ;Ù!ÇnÛ|Éôeô!É3ñ®É(ÁxÆ§Å¤Å~ËxÅ~Â+�lúqüâánçvÌ�Â ÓiÌ�Ë;ÑvÍ�Ê�Ð�ÍeÆxÔ ÂrÑvÃ$Ð§Ò�S3ËvÍ!ÅRÐ!ÑõÂ ÓC�îÑ|óÎ�ÆxÅuËvÓ|Î�Â Ð!ÑnÌ�� ý�à3ÄnÎ�Ð�Å~Â¶Ë;Ô Ì����rÑvÎiÉ\��Ð!ÑiÒqÉ(Ð�Ñ$ñòÍ;ðõË;ÑvÓiÆiÍÞÊ�Ð!ÑvÎ�Æ��Ë§Å²Ô Ð¢Ò¤Ð�ÅT9�ËvÍ9Â¶ËvÎ�Â Ð�ÑªüâánçvÌ�Â ÓiÌ��&ü(Ë§Å�Î�Â ÓxÔ Æ¨à3ÅuË;ÑvÌiÖxÐ�Å�Î21�ÂrÕ�óÄeÔ ËvÎ�Â Ð!Ñ�Ë;ÑnÍ�ñlÖ;ÖeÔ Â ÓnËvÎ�Â Ð�Ñ�×qÊ�� æ;ÙeÙ;ÙeÛ���æ OÌç æeô¨ølÓiÎ�Ð�ÏõÆ§Å«�æeÙeÙ;Ù.�N,§Â Ì|ÏxÐ!Ñ��¨ü!Ð�ÅRÎqÄnÃ9Ë;Ôîå¨Õ&Ð�Å�ÆÞÅRÆqÒ¤ÆxÅRÆxÑvÓiÆiÌªË;ÑvÍ.ÕùË;ÑvçÍeÆiÎ�ËxÂrÔ Ì�Ð�Ñ�Á�,¦=>�âñ Õ�ËiçÞÏxÆ¢Ò¤Ð�ÄeÑvÍ ËvÎ�ÎqánÆ�ÿ¨ÆxÏ�ÖõËvÃ;ÆánÎ�ÎqÖ�������ÖxÓ #�ÄeèiË�ÉrÕùÂRÉ¶ÂrÑiÒ�Ñ9É¶Â Î`�!Éô!�!É�Ê$É�Ú3ÆiÌ�ÆxÔ Ì|èiç��&úqüâÅ�Ð�Í!ÄvÓiÎ�Â Ð!Ñ�Ê�ÆiÓ§áõË;ÑõÂ Ì|Õ ÐxÒ*SâÐeÎD" ÄióÓxÔ ÆnÂ$ÂrÑ"Ú±Â Ð!Ô Æ§ÑnÎU� Ð�Ô¶Ô Â Ì�Â Ð�ÑnÌ�ÂrÑ�ÎqávÆ ÁxÆxÅ²Õ�Â2�*ÑvÆxÅ�Ã;çÆ�3Ð§óÕùËxÂrÑ%� ý��;óqÖxÅuÂrÑvÎ��òÑ;ÄnÓxÔ ó�Îqá{�;Ù!ÇvÙ!�eÙ;ôeæ®ðxæ�× Î ølÓiÎ�Ð�ÏõÆ§Å æeÙ;Ù!ÇvÛiå
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Ê�É3Ú3ÆiÌ�ÆxÔ Ì|èiç�évê°ë§ì�í ú�üâÅRÐ9Í�ÄnÓiÎ�Â Ð�Ñ�ÐxÒ�ÁeËvÌ�Î���ðxË;ÖõÐ�Å~ËvÎ�Â Ð!Ñ9*ÆiÌqÂ Í!ÄvÆiÌ�Ïiç�ÎqávÆ�9*ÆnËvÓiÎ�Â Ð!ÑÞÝH`è"�ÆÞÜ Ý `Z<;ü�Ï�ËvÎ¢ü�ÅRÐH��ÆiÓqóÎ�ÂrÔ Æ4�*ÑnÆ§Å�Ã�Â ÆiÌ&ÐxÒ Î É ô���Ç;ÇeÉ Q Ë;ÑnÍ�Ç Q É¶Ø�ñ�ÉRÊ�ÆiÚ�� ý%$�í °�±:²�³ í´�à£óYÞ0� Q ÙeÙ O�ç Q ÇnÙ ×�ÇnØ;Ø!�;ÛiÉô Î É21�ÉP�lÉ Ê³ËvÌiá;ÑõÂrè!�3ñ�É\��Éx1!Â ÆxÅ²è!�òø�É�3�ÆxÅ�ÌqÂrÔ¶Ô Ð!Ñ%� Ë;ÑvÍãà�É� Ë;ÏxÅuÂ ÆxÔK� úZ��ËvÌ�ÓnËvÍ;Æqó��&�õÓnÂ Î�Ð�ÑªÊ Ð9Í;ÆxÔ±ñ0ÑõË;Ô çvÌ�Â Ì$Ð§Ò$ü�ÅRÐeÎ�Ð�Ñ9*ÆnËvÓ|Î�Â Ð!ÑnÌùÒ�Å�Ð�Õ ÇnÙ¢Ê�Æ|Ú Î�Ð�Èq�3ÆiÚ ý
�[,õÐ;Ì�ñlÔ Ë;Õ&ÐeÌG" Ë|óÎ�Â Ð�ÑõË;Ô-,eË;ÏõÐ�Å~ËvÎ�Ð�ÅRç29*ÆxÖxÐ�Å�Î�,xñ3ó�=#9�ó�Ø!�õó�æ;ØeÙxÈ�×qÇnØeØ&�eÛ|åávÎ�ÎqÖ����M�§Î�æ!ÉrÔ Ë;ÑeÔîÉrÔ Ë;Ñ;ÔîÉ Ã;ÐeðJ��Ö;ÄeÏeÔ Â ÓvËvÎ�Â Ð!ÑnÌR��Ö;ÄeÏeÔ Â ÓvËvÎ�Â Ð!ÑnÌvÉránÎqÕ�ÔîÉô;Ø!ÉUS±É�S�É#��É3à�Ë;ÑnÃ-���lÉ>9 É\1*Å~ÂrÑõÂ ðxËvÌ�Ë;Ñ%�±Ë;ÑnÍ�"�Éâñ�?�?nÂ ?!�ú±��ËvÌ�ÓnËvÍ;Æ*1�Î�ËvÎ�Â Ì�Î�Â ÓnË;Ô(Ê�Ð�Í;ÆxÔxÒ¤Ð�Å\"òÄvÓxÔ ÆiÐ!Ñ|óa�rÑvÍ!ÄnÓ|ÆnÍ�9*ÆnËvÓqóÎ�Â Ð�ÑnÌ®Ð!Ñ2,eÂ Ã�ánÎT" ÄnÓ§Ô ÆnÂ3ÂrÑ³ÎqánÆ4�*ÑnÆ§Å�Ã;çq9 Ë;ÑvÃeÆ�È9Ù¨Ê�ÆiÚ ç Ç��ÆiÚòý
� °¤±2²�³ í Å é É í>Ï�µ � ��Ç|È9Ø Î�ç Çvôeæ;æ�×�ÇvØeØeÙ;ÛiÉ�;Ù!É�Ú®É�1�É�3�Ë§ÅuËvÌ|ánÆxÑ;è�Ð;ðãË;ÑnÍ�ñ�Élü�Ð!Ô Ë;ÑvÌiènÂ+��úH�*Ô Æ|ÓiÎqÅ�Ð�ÑõÂ Ó� ÄõÂ ÍeÆ Ò¤Ð�Å�" ÄnÓxÔ ÆnË§Å��3Å�Ð;Ì�Ì�óZ1�ÆiÓ|Î�Â Ð!ÑnÌ�ý
���vÐ9ÂrÑvÎ]�rÑvÌ�Î�Â ÎqÄnÎ�Æ�Ò²Ð�Å" ÄnÓ§Ô ÆnËxÅ�9*ÆiÌ�ÆnËxÅRÓxá�9*ÆxÖxÐ�Å�Î��%�+"#9 �!ævó�Ø Q ó Q Ç��.�E��ÄeÏ;ÑõË%�9âÄvÌ�Ì�Â¶Ë ×�ÇvØeØ Q ÛiÉ��ÇeÉ�ñ®Énñ0ÄnÓiÆ�évê�ë§ì�íL�3ú 9*ÆnËvÓiÎ�Â Ð!Ñ��3ÅRÐeÌ�Ì�1�Æ|ÓiÎ�Â Ð!ÑlÒ²Ð�Å¦�§È ç ÇvØeÙÊ ÆiÚ"ñlÔ¶ÖeáxËãü*ËxÅRÎ�Â ÓxÔ ÆiÌ&Ð�Ñ à�Ë§ÅRÃeÆiÎ�Ì®Ò�ÅRÐ!Õâ'�Ý�� Î�Ð Ý `±<xüâÏ�� ý°¤±2²�³ í Å é É í>Ï óY·x� Î ��Ç ç¦Î �eØ�×qÇnØ;Ø Q Û|É�;æ!É�,!É*Ú�Éx��Ä;ÏõË§Å«�\�lÉ
1 á9É\�*Ô ÆxÄeèqÆxÑvÐeð%�\,!ÉP�RÉ-1*Ô çeÄvÌ�Ë§Å�Æ§ÑeèqÐ
�Ë;ÑvÍâ"±É�ü*É�)òÄ;Å¤èxÄvÎ�Ì�� ú�ü*ËxÅ~Ë;Õ°Æ|Î�ÆxÅuÂ ?vËvÎ�Â Ð!Ñ�Ð§Ò$ÎqánÆÞà�ÐeÎ�Ë;Ô�3ÅRÐeÌ�Ì21�ÆiÓiÎ�Â Ð�ÑnÌ$Ð§Ò29(ÆvËvÓiÎ�Â Ð!ÑvÌ ÂrÑ¢ÎqánÆ:�rÑvÎ�ÆxÅ¤Õ&ÆiÍ�Â¶ËvÎ�Æ:�*ÑióÆ§Å�Ã;çq9(Æ|Ã9Â Ð!Ñ%� ý ÷ ë�Æeí�¼>�jøví]µ�ô0� Çvæ O Ø ç Çvæ Q æ�×qÇnØ Î ØeÛ ù ÂY» É íí�í�®�¯%R|ì�í °¤±2²�³ í�µ�ôx�.�&�!Ç ç �!� O ×�ÇvØ Î Ø;ÛÚú�É� O Éâñ�É-�3áõËvÎ�Î�ÆxÅ ��Æ|Æ!�\�±É5S�Éx"�É�Ê�Ä;Å�Îqávç���Ë;ÑnÍ21�É5��É.��Ä;ÖnÎ�Ë%�ú�ø&ÖvÎ�Â ÓnË;Ô.9(ÆvËvÓiÎ�Â Ð!ÑD�3ÅRÐeÌ�Ì�óZ1�ÆiÓiÎ�Â Ð�ÑlÒ¤Ð�Å5,eÂ Ã!ávÎ�üâÅ�Ð ��ÆiÓiÎ�ÂrÔ Æ|Ì�� ý°>º ëMÃ�ë Á ë�¸2Þx� O Ø!Ç ç Q Ù;æ�×�ÇvØ Î ÇvÛiÉ� Q Éã�lÉ�1�É�Ê³Ë;ÑxÂ+�³Ê�Élñ�É&Ê�Æ§Ô¶è
Ë;ÑvÐ;8��³Ë;ÑnÍþñ�É&�âÄnÓxèqÆxÅ����ÆxÑvÎqÅ�Æ®Í
�+��ÎqÄnÍ;ÆiÌ�"òÄvÓxÔ ÆnËxÂrÅRÆ°Í;Æ*1!ËvÓ§Ô Ëiç�9*ÆxÖxÐ�Å�Î>����ñ�æ O!Î Ù×qÇnØ;ô O Û|É�§È(ÉU�±É>�±É\��ÄvÍ9ÂrÕ�Ë%���lÉ#9�õÐ�ÖeèqÆ!��S±É�1�ÓxáeÄ;Ô ?!�lË;ÑnÍ¢Ú�É#�lÉà�Ð�ÑnÆiÆ|ð���ú²àlánÆF� Ð�Ë;Ô ÆiÌ�Ó|ÆxÑnÓiÆ�Ê Ð9Í;ÆxÔ Ë;ÑvÍªü*Ë;ÄeÔ Â��&ÄvÆxÑnÓxá|óÂrÑvÃ ÂrÑ�S3Â Ã!á|óa�*ÑvÆxÅRÃeç�SâÆnËvðvçió�� Ð!Ñ@��Ð!Ô¶Ô Â ÌqÂ Ð!ÑnÌ�� ý �vÐ�ÂrÑnÎ:�rÑ|óÌ�Î�Â ÎqÄnÎ�Æ�Ò¤Ð�Å�"òÄvÓxÔ ÆnË§Å]9*ÆiÌ�ÆnËxÅRÓxá:9*ÆxÖxÐ�ÅRÎ��%�+">9!ó��!ævó Î!O ó
ÇvÙ!Ç&���Ä;ÏeÑxË�×qÇnØ Î&O Û|å�S�É�1�ÓxáeÄ;Ô ?!���lÉ>9�õÐ�ÖeèqÆ!����É>�±É���ÄvÍ9ÂrÕ�Ë%�Ë;ÑvÍ�Ú�É.�lÉ§à�Ð!ÑnÆ|Æið���ú²àlánÆ���Ð�Ë;Ô ÆiÌ�ÓiÆ§ÑnÓiÆ ÖeánÆ§ÑnÐ!Õ&ÆxÑvÐ!Ñ³Ë;ÑnÍÎqávÆãü*Ë;ÄeÔ Â��&ÄvÆxÑnÓxáxÂrÑnÃ�ÂrÑ�S Â Ã�áió��*ÑnÆxÅRÃeç�SâÆnËvðvçió2� Ð!Ñq��Ð�Ô óÔ Â ÌqÂ Ð!ÑvÌ�� ý °�±2²�³ íiÜâévê¤ê²í � ¸ � µ Q È ÎÌç Q ôeÙþ×�ÇvØ Î!O Ûiå�Ú�ÉD�lÉà�Ð�ÑnÆiÆ|ð³Ë;ÑnÍ4�±É-��É���ÄvÍ9ÂrÕ�Ë%�òúqü(Ë§Å�Î�Â Ó§Ô ÆT�*Õ�Â Ì�Ì�Â Ð�Ñ�ÂrÑT,eÂ Ã!ávÎË;ÑvÍ:SâÆnËvðnç|ó�� Ð�Ñq9(ÆvËvÓiÎ�Â Ð!ÑvÌ�� ý�®�¯%RiìRí °¤±2²�³ í�´�µ�·£·ÞÇ�� O Ó çÇvØeÙ§Ó�×�ÇvØ Î&O ÛiÉ�;ô!É]�vÐ;Ì�ÆxÖ;á*�RÉ!�3Ë;ÖeÄvÌ�Î�Ë%�3úqÊ�ÆiÓ§áõË;ÑõÂ Ì|Õ°Ì�Ò¤Ð�Å
�3ÆxÄvÎ�ÆxÅRÐ!Ñ�üâÅ�Ð§óÍ�ÄnÓiÎ�Â Ð�Ñ$ÂrÑ29(Æ§Ô ËvÎ�Â ðõÂ Ì�Î�Â Ó2"òÄvÓxÔ ÆnË§Å���Ð!Ô¶Ô Â Ì�Â Ð�ÑnÌ�� ý °�±2²�³ í Å é É íÏ � ¸á�âÇ O Ù�Ç ç Ç O ÇvÙ ×�ÇnØ Î Ù;ÛiÉ�&�!É�"�É�Ú�É�1�Î�ÆxÖõË;ÑvÐeð%�¢ú«1�Î�ËvÎ�Â Ì�Î�Â ÓnË;Ô�1�ÂrÕ³Ä;Ô ËvÎ�Â Ð!ÑãÐ§ÒI�&�vóÓvÂ Î�ÆiÍ�"òÄvÓxÔ ÆnÂ®Á9Â Ì�Ì�Â Ð�Ñ9É�Ç;É�ÁxÐ�Å²Õ�ÄeÔ ËvÎ�Â Ð!Ñ�ÐxÒ�ÎqánÆ¢Ê�Ð�ÍeÆ§Ô ý
�� à���ü¢üâÅ�Æ§ÖxÅuÂrÑvÎ Î Ç&×�ÇvØ Î �;Û��-�rÑnÌ�Î�Â ÎqÄvÎ�Æ®Ò¤Ð�Å(àlávÆiÐ�ÅRÆiÎ�Â ÓnË;Ô(Ë;ÑnÍ�&��ÖxÆxÅ~ÂrÕ°ÆxÑvÎ�Ë;Ô üâávçnÌqÂ ÓiÌ��lÊ ÐeÌ�Ó|Ðxû���=\1.159"×qÇnØ Î �eÛ|å�"±É3Ú�É1�Î�ÆxÖõË;ÑvÐeð%��ú�1�Î�ËvÎ�Â Ì�Î�Â ÓnË;Ô�1!ÂrÕ³Ä;Ô ËvÎ�Â Ð!ÑÞÐxÒ��&�õÓnÂ Î�Æ|Í " ÄnÓxÔ ÆnÂÁ�Â Ì�ÌqÂ Ð!Ñ�É æ�É ��Ë;Ô ÓxÄeÔ ËvÎ�Â Ð�ÑnÌ�Ë;ÑnÍf� Ð�Õ³ÖxËxÅ~Â Ì�Ð�Ñ�û±Â Îqái�&�vó

ÖõÆ§ÅuÂrÕ&ÆxÑnÎ�� ý�� à���ü�üâÅRÆxÖxÅ~ÂrÑnÎ�ÈeÈxó Î!Î ×qÇnØ Î&Î ÛV�#�rÑnÌ�Î�Â ÎqÄnÎ�Æ Ò¤Ð�ÅàlánÆiÐ�ÅRÆiÎ�Â ÓnË;Ô!Ë;ÑnÍ4�&��ÖõÆ§ÅuÂrÕ&ÆxÑnÎ�Ë;Ô*ü�ávçnÌqÂ ÓiÌ���Ê ÐeÌ�ÓiÐxû��-=P1.1 9×�ÇnØ Î!Î ÛiÉ� Î Éc��É�93É�ÿ�Ä�Ë;ÑnÍ­�òÉ��òÉ�� áxË;ÑnÃ-��úZ��Ð!Õ�ÖeÔ Æa�nóiü(Ë§Å�Î�Â Ó§Ô Æ�*ÕùÂ Ì�Ì�Â Ð!Ñ±ÂrÑ�ÎqánÆ&üâÅ�Æqó��%�!ÄxÂrÔ ÂrÏxÅuÂrÄ;Õë�&�xÓnÂ Î�Ð�ÑùÊ Ð�ÍeÆxÔK� ý °�±2²�³ íÅ é É íVÏý¸��á��Ç|È Q Ù ç Ç|È Q Ø�×qÇnØ&� Î Û|É�eØ!ÉE�âÐ!ÑnÌ�Î�Ë;ÑnÎ�ÂrÑ���É\��ÄnÍ�ÂrÕùË%�x1�Î�ÆxÖõË;Ñq�lÉ�Ê³ËvÌiá;ÑõÂrè!�òË;ÑvÍñlÅ¤ÑvÐ!Ô Íh��É�1!Â ÆxÅ²è!�3ú =�Ì�ÆxÅ(Ê³Ë;Ñ;ÄõË;Ô|Ò¤Ð�ÅeÎqánÆA� Ð�Í;Æ�,xñy����1�ÊC� ý,õÐ;Ìãñ0Ô Ë;Õ°Ð;Ì�"3ËvÎ�Â Ð!ÑõË;Ôu,§Ë;ÏxÐ�Å~ËvÎ�Ð�Å�ç@9*ÆxÖxÐ�ÅRÎ�,xñ3óa=>9�ó�Ù�Çqóô Î Ù Q ��,xÐeÌlñlÔ Ë;Õ&ÐeÌ�×+æ;ÙeÙ�ÇnÛiå�ánÎ�ÎqÖ%���M��Ô ÂrÏ|ó+û ûòû�ÉrÔ Ë;ÑeÔîÉ ÃeÐ;ð{��Ô Ë|óÖeÄeÏvÌî�;ÙeÙ Î Ç Î ô Q È*ÉrÖõÍ§Ò�ÉÎ Ù!É 1�É �0É Ê�ËvÌiá;ÑõÂrè évê ëxì�í�� ú 3�Æ§ÑnÓxá;ÕùË§Å¤èqóÂrÑnÃ ��Ð9Í;ÆiÌ.Ò¤Ð�Å�üâÅ�Ð;Î�Ð!Ñ 9�ËvÍ9Â Ð;Ã!Å~Ë;Öeánç ñlÖeÖ;Ô Â ÓnËvÎ�Â Ð!ÑvÌ�� ý°Vº`» Rní¢þeê ± æ Á ê~ìRí ½
»�º`¾U³B±:»R¿ »MÁ ÂX± ��éiìKÆ!� Á J Ä ³Ú¿ éHRvê ³»`ç Ä�R Rqé|ì�é º ëeê »MºA³ Ö è*ë º J;évê ³ ë Á Æ æ ºFº ë�Æ!�~ë;ê	� »�Á ¼âë!R��Rì È�~ê	��é ³ ÊBÂ Ä�è\æE¼ È þ Ì Ö Ä ¿�º �Rì Ù á ä/Ù Ø Ö ØXá�áJØ Ö Â ê¤ë ÁFçF»�º ÆÜ�� Á éqë º Ä�R RqéiìRé º ëeê »Mº Ïòé Á ê²é º Ö Ï]Ä ñ Ë:áJØ ÛJÖ Ó Â Ä åánÎ�ÎqÖ������xûòûòû®ÉîÑvÆnË�É Ò�ÅH��ánÎqÕ�Ô �xÌ�ÓnÂ ÆxÑvÓiÆ��xÌqËvÎ�Â Òû� O ó�Ù O ÉránÎqÕ�Ô,õñ�"�,q9*ÆxÖxÐ�Å�Î�,xñ3ó�=>9!ó�Ùeæõó�Ù;ôeÙ;Ø.�%,xÐeÌlñ0Ô Ë;Õ°Ð;Ìl×+æ;ÙeÙeæ;ÛiÉÎ ÇeÉö9 Ë|çk��É�,!É���Å�Æ|ÆxÑ�Ë;ÑnÍ@9�Ë;Ô¶Öeá:�lÉ��âÐ�ÅRÎ�ÆxÔ ÂrÑnÃ-��úH�rÕ®óÖeÔ Â ÓnËvÎ�Â Ð�ÑnÌ Ò¤Ð�ÅI1�Î�ËvÎ�Â Ì�Î�Â ÓnË;Ô�àlávÆiÐ�ÅuÂ Æ|Ì�ÐxÒÞÁ�ÅuËvÃ�Õ°Æ§ÑnÎ�ËvÎ�Â Ð!ÑÒ�Å�Ð�Õ Ê�ÆnËvÌ|ÄeÅRÆxÕ&ÆxÑnÎ�Ì�Ð§Ò2�&'á�ßíxñ ß)(���
ãË;ÑvÍi�*'á�ßíxñ ï+(���
ËvÎâ�îÑvÎ�ÆxÅ²Õ°ÆiÍ�Â¶ËvÎ�Æ üâÅ�Ð;Î�Ð!Ñ �*ÑnÆxÅRÃ9Â ÆiÌ�� ý °�±2²�³ í Å é É í�Ï¸�Ý0� O ÇeÇ ç.O Çvô ×qÇnØ!� Î Û|å.Î�Ë;ÏeÄeÔ ËvÎ�Æ|Í ðxË;Ô¶ÄnÆ|Ì Ë§ÅRÆ ËvðxËxÂrÔ óË;ÏeÔ Æ Ò�ÅRÐ!Õ ÎqávÆ��%/�Áeøu9�Í9ËvÎ�Ë;ÏxËvÌ�Æ�ËvÎ¨ÎqánÆÞÿ�ÆxÏ ÖõËvÃeÆ&�ánÎ�ÎqÖ������xûòûòû®ÉîÑvÆnË�É Ò�ÅH��ánÎqÕ�Ô �xÍ�ÏxÍ9ËvÎ�ËJ��� Q ��ÉÎ æ49�ËiçC��É5,!É5��Å�Æ|ÆxÑ��\9�Ë;Ô¶Öeá��lÉx�âÐ�Å�Î�Æ§Ô ÂrÑnÃ
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