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�.s�L{/©8E2DAE(+6)FGA�@B8E=O'.*+89An2DAi@B8E=%A�2V@�=j4)*p@:-"=j4<(^4 ] ?E;J(+Ac@O/�F ] =	47NE;�p
Ô s�Ld4�@3A�2V*JFw;+8a@O/�8E2DAE(+67FTAa@BA9*k2BFIvUA�4<-3_�vRFwhB(^4<;JFT'72DAELT*oA9*J;oN�4\LTNE-BLT8WAa@D4<2D*kL{/�4\=B=3(+'W_:F ] 4<;JFG')2Pj4<( ] '723FG,.-DAqp
É3sl')2>-3;JFwLIFG*rAk-B2 ] 'S@3?�LTAo*J;^4<;JFT*J;JFG,.-DA�=O')-B(~L{/�8�;J-V@BAo@O/�-B2M*JQS*J;+? ] A�20/¹4�Q:4<2:;u=j4)*`;+')-DkJ')-B(+*-B2¯6)(^4\2D@�2D' ] hB(+Ai@%/©8E;^4<;+*�p
ÊVs�LTA9*eAE�%A�;+*�(+'7;^4<;JFT'72DAELT*p@BAaL{/�8�2VA�(+6)FTAiNEFw2D8E;JFT,.-DAi*+')2R;p2D896)LwFT6U89*Ws

&�A9*�N�4<LGNE-BLT*�,.-BFiv.'72R;g*J-BFIv:(+A�'72R;g8�;+8�47@D4<=B;+89*C=	4\(�¬DslÏ~AE2D@BAE(+' AE; t`s���spÑnAE(JvRFGAE-3_!}¹�
=j4<(^4\FI;J(+AE�e@BAE=B-BFT*yLGA ] 'S@B?ELGAH-B;JFILwFT*+8H=O')-B(yLGA9*C4)67(+896R4\;+*y@BAg*+'S@SFI- ] }�Ë>m��eAE;M=%A�( ] AE;J;+AE2R;@O/�'7hB;+AE2BFI(kLTAe;^4<-3_�@O/�8Ev74\=%'7(^4<;JFT'72�@3AeXd(^4)6 ] AE2R;+*o@BAa@SFI�%8�(+AE2R;+A9*k;^4<FwLILGA9*o@3A�=3-BFG*�-B2"4)67(+896R4\;N9'72D*|;JFw;J-D8�@BAsr 4\;+' ] AW*��n-B2M;+A ] =D*uf3_38e4<=B(+?9*~L{/¹4<=B=%'7(J;�@O/�8E2DAE(+67FTA7s.&�/1FI2DN9')2:v.8E2BFGAE2R;k@BApN9A
] 'S@B?ELGAlAW*|;�,.-DAnLd4a2j4<;J-B(+Ae@3AW*uFT*+' ] ?E(+A9*k4\=3=j4\(^4<FT*+*^4<2:;u@D4<2D*uLGAnN+PDA ] FI2C@BApXd(^4)6 ] AE2R;^4<;JFG')2@B')Fw; ´ ;J(+A�=3(+8<4<Ld4\hBLTA ] A�2R;y@B8EfB2BFTA.sÐ�n-¶X{4\FI;�@S-¶2D' ] hB(+A�@O/1FT*+' ] ?�(+A9*�4<=B=j4<(^4<FG*+*�4\2R;i@B?9*iLTAthu KULTAW*kN�4<LGNE-BLT*k20/�')2:;k=	47*oAE2DN9')(+Ae8E;+8cAE�%AWNE;J-D89*�=%'7-3(o@BA9*p476)(+896:4<;+*�@BAa;^4<FwLILGAa*J-3=O8E(JFTA�-3(+A��r�¿ ÇRs

v -VA�LILTA£,.-DAc*r'7FI;kLm4�;^4<FwLILGAa@S-�Xd(^476 ] A�2R;o8 ] FG*9KB')2C-B;JFILIFG*+AnLd4i(+?96)LGAa@BA^wx,.;1y�-�,.-BF�@B')2B2DALm4bvRFI;+AW*r*+Ac@BAa;J(^4<2D*JFI;JFG')2�=j4<(p-32BFw;+8�@BAa;+A ] =V*e@BAE=B-3FG*�-B2"8E;^4<;pFI2BFw;JFd4<L�zuv.A�(+*l-B2g8�;^4<;pf32j4\L{ =j4<(oLd4�(+AELd4\;JFT')2AE2�XZ')2DNE;JFT'72g@BAcL{/©8E2DAE(+6)FGAcFI2R;+AE(J2DA�Ã\|} @BAaL{/¹4)6)(+6:4<;p@BAc;^4<FILGA^r~o
r��E�
Ä)� ¿

¤)�
����� �E� � ³1� ���{Ã |}�� x Ô sT���

Ô Ê
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	����, @ 9<- , =
')µ � ���{Ã\|} � AW*|;cLm4H@BAE2D*JFI;+8M@BAy2BFwv74<-3_¶@3A>L{/�8�;^4<;cfB2j4<L 6 AE; � �E�YL�/�8ELG8 ] AE2:;b@BAyLm4 ] 4\;J(JFTN9A@BA;J(^4\2D*|Fw;JFT'72ÆN9'7(J(+A9*J=%'72V@D4\2R;Wsn®n2 *W/�4\;J;^4)N+PDAE(^4¶A9*+*+AE2R;JFGAELILGA ] AE2R;�¶A^_S=3(JF ] AE("N9A9*�@BAE-3_;+AE( ] A9*c*+AELG')2�LGAyN�47*aN9')2D*JFT@B8E(+8.sO&`4�@BAE2D*|Fw;+8y@O/�8�;^4<;+*avRFwh3(^4\;JFT'72VA�LT*c*W/�A^_S=3(JF ] AyA�2 XZ'72DNE;JFT'72@BA£L�/�8E2DAE(+67FTAaFw2R;+AE(J2DAb@BAcL{/¹4)67(+896R4\;o@V4\2D*�L�/�4<=B=B(+'W_:F ] 4<;JFT'72HPj4\( ] ')2BFT,U-VAc=j4<(pLd4�(+AELd4\;JFT')2 o

�������� �{Ã � ¿ Ã�� �D �h��¢ ��� ����  ���� � x Ô s Ô �

')µÍ¢yA9*J;aLGAb2D' ] hB(+AM@BAy@BA967(+89*c@BAbLIFwh%AE(J;+8.K��h��¢ � Ld4�XZ')2DNE;JFG')2! >CDy�y C"AE; � �uLd4�Xd(+89,.-DAE2DN9A@BA�vRFwhB(^4<;JFT'72�@S- ] 'S@BA^zk@D4<2D*nL{/¹4<=B=B(+'W_:F ] 4\;JFT'72gPj4<( ] '72BFT,.-DA7s	�nfB2�@BAi;+AE2BFI(aNW' ] =B;+A�@3ALd4 ] -BLI;JFI=BLwFTNEFw;+8H@BA�*|=BFw2 AE;>@S- ] ' ] AE2R;Y')(JhBFI;^4\Lo@:-ÍXd(^4)6 ] AE2R;WKÐ'72¶FI2:;J(+'S@:-BFw;yLd4¯@BAE2D*JFI;+8@O/�8E2DAE(+67FTAi8ELTAWNE;J(+')2BFT,U-VAi@BAaL{/©A9*J=%?9NWA?zPo
�#"� ¿ �{¤�$��&% � � �{¤�' ��%Æ� � x Ô s�ÉU�

iÐ2BfB2�K	'72g;JFTA�2R;aN9' ] =B;+Ac@BA�L�/�8E2DAE(+67FTAcNEFw2V8�;JFT,.-DA�@:-"Xd(^4)6 ] AE2R;e8 ] FG*nAE;pLd4M@BAE2D*JFI;+8i@O/�8E;^4\;+*,.-BF�Q�A9*J;a47*r*+'SNEFG89An*W/©A^_:=B(JF ] A�o
� �� �{À �)(+* Ä ±-, Ä ±/.�{¤)� � � ±#021 Àp² .D³

¤43��65 ¿87 Å>�93�� .�{¤)� � � ± ÄRÀ x Ô s�Ê:�
')µ:3&�	A9*J;~Ld4 ] 47*r*+A�(+89@S-BFI;+Ae@S-MXd(^4)6 ] AE2R;WK . *+')2yF ] =B-BLT*JFT'72MAE; 7 LTAov.'7LI- ] Ap@3Ao2D')( ] 4\LIFG*�4\[;JFT'72�s�iÐ2g-B;JFILwFT*^4<2:;�LGA9*p@3A�2V*JFw;+89*o@%/©8E;^4<;+*pA^_:=B(JF ] 89A9*o=j4<(ix Ô s Ô �^KOx Ô s�É.�kAE;ix Ô s�ÊR�^KB')2�A^_:=B(JF ] ALd4y@BAE2D*JFI;+8c;+'7;^4<LTAc@O/©8E2DAE(+6)FGA�@S-"Xd(^4)6 ] AE2R;PzPo

� �#�{À � ¿ �#"� � �� �#;� �{À � x Ô s��U�<l2DAg4\=B=3(+'W_:F ] 4<;JFG')2ÍF ] =O')(J;^4<2:;+AHA9*J;>X{4<FI;+A�oÐ@D4<2D*yL�/�A^_:=B(+A9*+*JFT'72Æx Ô s�ÊR�^Ku'72¶2DA�;JFGAE2R;M=j47*N9' ] =3;+AY@3A�Ld4C@BAE2D*|Fw;+8M@O/�8E;^4\;+*c@BAbL{/©8E2DAE(+6)FGAMNEFw2V8�;JFT,.-DAM@S-DAM��Ld4�(+');^4\;JFT')2�@BA9*aXd(^476 ] A�2R;+*,.-DAML{/©')2ÍN9')2D*JFT@B?E(+AMNW' ]M] A>2V8W6)LIFG6.A�4\hBLTAM@BAEv74\2R;�N9AELILGA�@BAML{/�8�2VA�(+6)FTAYNEFI2D8E;JFG,.-DAY=B-B(+A ] A�2R;;J(^4<2D*JLd4\;JFT')2B2DAELwLTA7s=n'7-D*c4<LwLT')2D* ] 4<Fw2R;+AE2j4<2R;�A^_:=B(JF ] A�(cLTA9*cN9'72D*|;^4\2R;+A9*a@O/©8Ev74<=O')(^4<;JFG')2��ML�/�4<FG@BAy@BA9*a@BAE2B[*JFI;+89*C@O/�8E;^4\;+*�=B(+89*+AE2:;+89A9*�NEFI[�@BA9*+*|-D*Ws)=n')-D*�=B(+89*+AE2R;+AE(+'72V*CLTAW*�N<4<LTN�-3LG*�-32BFG,.-DA ] AE2R;�=%'7-B(L{/©8Ev74<=O')(^4<;JFG')2"@S- ] '72V' ] ?E(+AcAE;e@S-¯@SF ] ?E(+A7s

>@?BAC?-A DFEHGJILKNM�GJO�PQK)RTSVUXWYR[Z\K)R]K@Z\^_M�`
&`4�@BAE2D*|Fw;+8g@BAgL�/�8E;^4\;MfB2	4\Ll=O')-B(ML�/�8Ev74\=%')(^4\;JFT'72Î@%/1-B2 ] ')2D' ] ?E(+Ag*W/�8WNE(JFI;�NW' ]M] A�Ld4N9')2:v.'7LI-B;JFT'72¯@BAcN9AELwLTAi@BA£L�/�476)(+896:4<;o@BAc;^4<FILwLTA^r ² �iAE;p@BAiN9AELwLTAi@BAaL{/�4\;+' ] Ac8�v74<=%'7(+8do

� ���{Ã |} � ¿ *ba�cd �fe d#g hi �   �{À � � } �D  �{Ã |} ²bj }lk   ²ªÀ � ÄRÀ x Ô s�ËU�
')µmj }lk   A9*J;CL{/©8E2DAE(+6)FGA�@BA�@:FG*+*r'SN�Fd4<;JFG')2Î@BA¯L{/¹4)67(+896R4\; r 2D89N9A9*+*^4<Fw(+A�� L�/�8 ] FG*+*|FG')2 @O/�-B2] ')2D' ] ?E(+A7K �   AE; � } �D  *+')2R;kLGA9*o@BAE2D*|Fw;+89*o@O/�8E;^4\;+*�AE_:=B(JF ] 89AW*�@D4\2V*cx Ô s��.�^sB�c4<2D*�LTA£N�4)*o@S-] ')2D' ] ?E(+Abx{4\;+' ] A<�^K7FwLV20/�8E_:FT*J;+Al=j47*�@BAn@BAE2D*JFI;+8n@O/©8E;^4<;+*�vRFwhB(^4<;JFT'72B2VA�LT* � ;   s(iÐLwLTAe*rA�(^4£@B'72VN=B(JFT*+Ai896R4\LTAi�yL{/1-B23Fw;+87s	t`')-B(nLm4y(+8�4)NE;JFG')2�FI2RvUAE(+*+A>�bLd4yXd(^476 ] AE2:;^4<;JFT'720K3')2')hB;JFTAE2:;nLTAc;^4\-S_@BA£Xd-D*JFT'72H=j4\(�-B2DAc(+AELd4\;JFT'72�4<2j4\LT'.67-DAc�yN9AELwLTAc@S-g;^4\-3_�@BAcXd(^4)6 ] AE2R;^4\;JFT'72�x Ô sw���so

r �1�
ÄD� ¿

¤)�
��� � � � � ³1� �#�{Ã |}W� ¿on:�qp �{À � x Ô s �7�

Ô �
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'7µ n:�i¿ . � � 7 3   � AE; p¯*r'72R;k(+A9*J=%AWNE;JFIvUA ] AE2:;lLGA��3-3_HAE;oLm4b*+A9NE;JFG')2"AE�N�47N9Aa@BAaLd4i(+8�4)NE;JFG')2@BA�Xd-D*|FG')25xZN9')LwLIFG*|FG')2j�^s iÐ2·N9')2D*JFT@B8E(^4\2R;>,.-DAYL�/�8E2DAE(+67FTAMFw2R;+AE(J2DAHAW*|;�(+8E=j4<(J;JFGAC*|-B(i;+')-D*�LTA9*
@BA967(+89*l@BAiLIFwh%AE(J;+89*£49v74<2R;eLd4y(+8�47NE;JFT'72�xZ89,U-3FwLIFwh3(+A<�^Kj'72g=%A�-3;e-B;JFILIFG*+AE(lLGAc=3(JFw2DNEFI=OAb@S-¯hBFILm4<2
@B8E;^4\FILILG89A�x ��� �E� � ³ ¿ ��� �1� � ³ AE;ML�/�89,U-	4\;JFT'72�x Ô s �7��=%'7-B(�')hB;+AE2BFI(�L�/�A^_S=3(+AW*r*JFG')2Î@BA ��� �E� � ³ s�nFw2D*|F�KOAE2�Fw2)kJAWNE;^4<2R;cLGA9*i89,.-j4<;JFG')2D*Mx Ô s¹�.�aAE;�x Ô s�ËU�a@V4\2D*£L�/�89,U-	4\;JFT'72°x Ô sw�<�aAE;iAE2�-B;JFILIFG*^4<2R;
LGA9*lAE_:=B(+A9*+*|FG')2D*p@3A ��� �E� � ³ A�;l@BA � �   KV')2"')hB;JFGAE2R; o

Ä(r��E�
ÄD�JÄRÀ ¿

�
¤)� ³ � ±

� "   �{À � � "} �D  � � } �D  �{Ã\|} ²bj }lk   ²ªÀ �� "} � } �{Ã |} � . ³ p �{À � ÄRÀ x Ô s¹¼.�

iÐ25=%'U*^4<2R;CL{/©8E2DAE(+6)FGA�NEFI2D8E;JFG,.-DA�ÀÎ¿ ���³�� h AE;gA�2 Fw2R;+896)(^4\2R;"*|-B(CL{/©8E2DAE(+6)FGA�NEFI2D8E;JFG,.-DA�@:-] '72D' ] ?E(+Ac8 ] FT*WK3'72¯')hB;JFGAE2R;£4<LT'7(+*?o
Ä�r?�E�
Ä)� (
	 }Hk   �{Ã |} � ¿ 3  � ³ � ± * a�cd ��e d#g hi � "   �{À � � "} �D  � � } �D  �{Ã |} ²oj }lk   ² À �� "} � } �{Ã |} � p �{À � À�ÄRÀ x Ô s¹Ì.�

� A9NEFe(+AE=B(+89*+AE2R;+AgLm4�N9'72V*J;^4\2R;+A¯@O/�8Ev74\=%'7(^4<;JFT'725@%/1-B2 ] ')2D' ] ?�(+A¯@BAE=B-3FG*�-32#4)67(+896R4\;M@BA;^4\FILILGA:=!'7µ p¶A9*J;cLd4C*+A9NE;JFT'72�AE�N�47N9Ay6U89' ] 8�;J(JFT,.-DAM@BAyL�/�4)67(+896R4\;a,.-BFk*W/©A^_:=B(JF ] AY@V4\2D*aLTA
] 'S@B?ELGAMNELm4)*+*JFT,.-DAM@BA gÍAEFT*+*Jq.'7=BX pÎ¿ ���c³ su®n2¶A^_S=3(JF ] A�L{/©8E2DAE(+6)FGAMNEFI2D8E;JFG,.-DA ] '�Q.AE2B2DA@S- ] ')2D' ] ?�(+Ac8 ] FT*o=j4<( o

�À }lk   ¿ �	 }Hk   � 3  � ³ � ± *ba�cd �fe d#g hi � "   �{À � � "} �V  � � } �V  �{Ã\|} ²oj }Hk   ²ÍÀ �� "} � } �{Ã |} � p �{À � À ³ ÄRÀ�� x Ô sw��m.�
iÐ;cL�/�8E2DAE(+67FTA ] '�Q.AE2B2DAM@O/�AE_3NEFI;^4\;JFT'72 (+AW*|;^4\2R;i@D4<2D*aL{/¹4)67(+896R4\;aA9*J;aLm4�@SFI�O8E(+AE2DN9AMA�2R;J(+AM*+')28E2DAE(+67FTAaFw23Fw;JFd4\LTAiAE;eN9AELILGAa;J(^4<2D* ] FT*+Ai4\- ] '72V' ] ?E(+A7KBN9Ac,.-BF~*9/©89NE(JFw;?o�Ã |}lk   ¿ Ã |} ² �À }lk  >@?-AC?/> D E GCI�K M�GCO�PQK@R SVU WYR S P Z\^_M�`
�c4<2D*lLGAiN�4)*p@BA�L�/�8Ev74\=%')(^4\;JFT'72¯@O/�-B2�@SF ] ?E(+A7KVFIL�X{4\-3;pFI2DNELw-B(+A�LGA£2D' ] hB(+A�@3A�@BA96)(+8W*l@BALwFIh%A�(J;+8c@:-"@SF ] ?�(+Ac8Ev74<=O')(+87sV&`4�@3A�2V*JFw;+8c@%/©8E;^4<;+*kvRFwhB(^4<;JFT'72B2VA�LT*o2�/©A9*J;o=3Lw-D*l896:4<LGAc��L�/�-B2BFI;+8N9' ]M] Ac@D4<2D*oLTAiN�47*�@S- ] ')2D' ] ?E(+A7sV�nFw2V*JF�K:L{/©89,.-j4<;JFG')2¶x Ô s�ËU��@BAEv:FTAE2R;�o

� ���{Ã |} � ¿ * a�cd ��e d#g �i � ³ �{À�� � � � } �S³ �{Ã |} ²bj }lk ³ ²ªÀ�� � ÄRÀ�� x Ô sw�U���
®n2¯@B8EfB2BFI;��"¿#À � ²ªÀ���������j ³ k  �� N9' ]Y] AcL{/�8�2VA�(+6)FTA�@BAcvRFIhB(^4<;JFG')2�@S-@:F ] ?E(+A�8Ev74<=O')(+8iAE;j ³ k   L�/�8E2DAE(+67FTA�@BA�@SFG*r*+'SNEFm4<;JFG')2"@:- @:F ] ?E(+A�@BAE=B-3FG*nL{/¹4)67(+896R4\;�=j4\(+AE2R;Ws%&�Ab@SF ] ?E(+Ab8�v74<=%'7(+8=O'.*+*+?9@BAg-B2 2D' ] hB(+A�@3A�@BA967(+89*�@3A¯LwFIhOAE(J;+8�FI2R;+AE(J2DA�4)*+*+'SNEFG8¯��Lm4�Xd(+89,.-DAE2DN9A�4\2V67-BLd4<Fw(+ANELm4)*+*JFT,.-DAc@BAaL{/©'.*+NEFwLILd4\;+AE-B(oP	4\( ] ')2BFG,.-DA����)sV&`4y@BAE2D*JFI;+8i@O/�8E;^4\;nN9'7(J(+A9*J=%'72V@D4\2R;+AcA9*J; o

� � ³ ��� � ¿ �
� ���! � j ³ k   ²"� � x Ô sw� Ô �

'7µ  A9*J;�Ld4cXZ')2DNE;JFG')2�@O/�ÑeA�49vRFT*JFT@BA7sS&`4�@BAE2D*JFI;+8e@BA9*�2BFIvUA�4<-3_Y;J(^4\2V*JLm4<;JFT'72B2VA�LT*�A9*J;�Lm4 ] ´ ] A,.-DAC@D4<2D*bL�/�89,U-	4\;JFT'72Æx Ô s©ÊR�c')µÍLd4 ] 47*+*rAM(+8W@:-BFw;+A 3   @S- ] '72V' ] ?E(+ACA9*J;�(+A ] =BLd47N989A�=j4<(N9A�LILTAc@S-@:F ] ?E(+A�3 ³ o � � ³ �{À �)( 7 Ån� 3 ³ .�{¤)� � � ± ÄRÀ x Ô sw�<É.�

Ô Ë
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®n2 AE2 @B89@S-3Fw;¯,.-DA�Ld4�=3(+'7hj4<hBFILwFI;+8�@O/�8Ev74\=%')(^4\;JFT'72Æ@O/�-B2#@:F ] ?E(+A�=j4<(�-B23Fw;+8�@3A�;+A ] =V*WK@O/�8E2DAE(+67FTAcvRFIhB(^4\;JFT')2DAELwLTAiAE;p@O/�8E2DAE(+67FTAiNEFw2V8�;JFT,.-DAiA9*J;n@B'7232D89Aa=j4\(^o
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] 8E;JPD'S@BAi@%/¹4<2j4<LwQS*+Ai,.-DA�2D')-D*£4�vU')2D*p-3;JFwLIFG*r8WA£=O')-B(pL{/�Fw2R;+AE(J=B(+8E;^4\;JFT')2�@BAc2D'.*p(+89*J-3Lw;^4<;+*eAE2-B;JFILIFG*^4<2R;eN9A9*p@SFd4)67(^4 ]M] A9*l@BAcXd(^4)6 ] AE2R;^4\;JFT'72�s-{LÐAW*|;eF ] =O')(J;^4\2R;c@BA�2D'7;+AE(c,.-DAiLTA ] 'S@B?ELTA�*+89,.-DAE2R;JFGAELu@BA +�,.-0/ / 3)4 5)6 4�vUA9Ni-B2�;+A ] =D*;J(+?9*�67(^4<2D@gx - @��q@ - �`@B')2B2DA�LGA ] ´ ] Al(+8W*|-BLw;^4<;�,U-VAoLTAeN�4<LGNE-BL&7"7 7�B *JFBL{/�'72�A^_3N�LI-B;�L{/©8E2DAE(J[
6)FGAcNEFI2D8E;JFG,.-DAb@BAa(+');^4\;JFT'72¯@BAcN9Ai@BAE(J2BFTAE(Ws

>@?  @?-A � P G%$ M�G Z8Z\` S `#" M�G $)Z\`lR O�GCO�PQK@R8I�K)W M (Q`����
¬.-B(bLGA9*bfD67-3(+AW* Ô sw��AE; Ô s Ô *+')2R;�(+AE=B(+89*+AE2R;+8W*bLTAW*b@SFd476)(^4 ]M] A9*�@BAYXd(^476 ] A�2R;^4<;JFG')2ÍAE2XZ')2DNE;JFG')2>@3A�L{/�8�2VA�(+6)FTA�Fw2R;+AE(J2DAcxZAE2YÀ�Áy��')hB;+AE2R-D*�49v.A9N�LGA9*`N�4<LGNE-BLT*~@BAS+�,.-0/ / 3)4 5)6 AE;87"7 7�B

=%'7-3(£LTA t ¡ s��c4<2D*nLTA>N�4)*e@S-�@:FG6)(^4 ]M] Ay'7hB;+AE2R-�=j4<(aLGA ] 'S@3?�LTA�@3A\g¶A�FT*+*Jq.'7=3X|KVLGAbN�4\LTNE-BL
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4¯8E;+8C(+8�4\LIFT*+8C=%'7-3(>-B2 ;+A ] =D*M@BACv.'7LlNW')(J(+A9*J=%'72D@V4\2R;Y�"L�/�A^_S=%8E(JFGAE2DN9A7Ku*+')FI; Ô mnmH2D*9s�&�A9*@SFI�O8E(+AE2DN9A9*e2V'7;^4<hBLTAW*n*+A�XZ'72R;a=O')-B(nLGA9*aA9*J=%?WN9A9*l;+'7;^4<LGA ] AE2R;eXd(^4)6 ] AE2R;+89AW*c4<Fw2V*JF~,.-DAb=O')-B(Lm4vU')FGA thu % t ,.-BFe2�/¹4<=B=j4<(^4\ÒI;M=j4)*�@D4\2V*MLGA¯N�4\LTNE-BL 7"7"7 B`sl®n2ªv.'7FI;C896:4<LGA ] AE2R;Y-32@B8E=BLd47N9A ] A�2R;y@BA���À�Á�AE2RvRFw(+')2ªA�2R;J(+AHLGA9*y@BAE-3_ ] 'S@B?ELTA9*iLT'7(+*M@S-¶=j4)*+*^4)6UA t ± % t ³��t ³ % t ³ % t snt`')-B(HLGA�N<4)*�@3AW*gA9*J=%?WN9A9*"� 6)(^4<2D@Î2D' ] h3(+A�@BA�Xd(^4)6 ] AE2R;+*�x{É3KlÊªAE;�Xd(^476 ] AE2:;+*��^KRLd4i@SFI�%8�(+AE2DN9AaAE2R;J(+AaLGA9*k@BAE-3_ ] 'S@B?ELTAW*kA9*J;k;J(+?9*kF ] =O')(J;^4<2:;+A7KU2D');^4 ]M] AE2:;o*|-B(LGA9*M=%AE2:;+A9*C@%/¹4<=B=j4<(JFw;JFT')25AE;C@BA¯@SFG*|=j4\(JFI;JFT'72Î@BA9*CA9*J=%?9N9AW*9s � A9NEFp=3(+'�vRFGAE2R;�@BAgLd4�@BAE2D*JFI;+8
@O/�8�;^4<;+*cLIFG89A���Lm4H(+');^4\;JFT'72�A�;���Ld4C;J(^4<2D*JLd4\;JFT')2�@BA9*cXd(^4)6 ] AE2R;+*i,.-BFkAW*|;i=BLI-D*cF ] =%')(J;^4\2R;+A@D4<2D*`LTAoN�47*Ð@BA�7"7"7 B·=B-BFT*+,.-DAkLd4n(+');^4\;JFT'72b20/�AW*|;~=j4)*~=3(JFG*+A�A�2MN9' ] =B;+A�@D4\2V*~LTAoN�4\LTNE-BLS@BA+�,.-0/1/ 3)415$6 s � AE;oAE�%A�;�=%AE-B;p4\LT')(+*�=B(+'S@S-BFI(+Ap-32�@B89N�4\Ld476.Ap@3ApL{/©')(+@S(+Aa@BAb�£À�Á�*J-B(kLTAW*k*rA�-3FwLT*
@O/�4\=B=	4\(JFI;JFG')2 ] 4<FG*u4\-D*r*JF ] 'S@SFIfDAE(`LTAW*0=O')=B-BLd4<;JFG')2D*�=%'7-3(�-B2DAk8E2DAE(+67FTA�FI2:;+AE(J2DA�f3_38WA7s<�nFw2V*JF�KAE2C@B8E=O'.*^4<2:;�-B2VA£8E2DAE(+6)FGAn@BAb�<¦bÀ�Á�=j4<(kA^_BA ] =BLTA7KS@D4<2D*�LTAaN<4)*�@S- ] 'S@B?ELTAe@BA g¶A�FT*+*Jq.'7=3X|K'72M')hB;JFGAE2R;�@BAE-3_MA9*J=%?9NWA9*Ð=O'.*+*JFIhBLTA9*ox t ³ % t ³ % t A�; t ± % t % t �`4<LG')(+*u,U-VAp@D4<2D*ÐLGAlN<4)@S(+A@S-"N�4<LGNE-BL`¸¯AE;J(+')=O')LwFT*o')2"')hB;JFTA�2R;o;J(+')FT*pA9*J=%?WN9A9*oN9')[�A^_:FG*J;^4<2R;+A9*cx t ± % t ³ K t ± % t % t AE;t ³ % t ³ % t �^s
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�s��%[� ��� ��	@� - C� ); CDy�y , � , 6 ; C� )y , @ 9 C>9 - 4)@ �  t ¡ 4�� 9 , @  5 C); = , � C = �  = 7�,:9 ; 415�4>= -0/>@?  @?Q> � P G%$ M�G Z8Z\` S `#" M�G $)Z\`lR O�GCO�PQK@R8I�K)W M (Q`�� �

&�A9*�fD6)-B(+A9* Ô s�ÉiAE; Ô s�Êi(+AE=B(+89*+AE2R;+AE2R;oLGA9*�(+89*J-BLI;^4<;+*k=O')-B(�LTAW*k@3A�-S_ ] 'S@B?ELTA9*k@D4\2V*�LGAaN�47*@S- t�� s3&�A9*�@SFw�%8E(+AE2DN9AW*�'7hD*rA�(Jv.89AW*k*|-B(�LGA9*k=%AE2:;+A9*k@BA9*�;J(^4<2D*JFI;JFG')2D*p4<FI2D*JFj,.-DAa*J-3(�LTA9*k*+AE-BFILG*
@O/�4<=B=j4<(JFw;JFT'72�')2R;cLGA9* ] ´ ] AW*�'7(JFT67FI2DA9*a,.-DAy=O')-B(aLGAMN�4)*c@S- t ¡ s�-�N�F{KjLGA9*c@SFI�O8E(+AE2DN9A9*c*+')2:;=BLI-D*�F ] =%'7(J;^4<2R;+AW*9K%2D');^4 ]Y] AE2R;i=%'7-B(�LGA9*c=%AE2:;+A9*i@3AW*�;J(^4\2V*JFw;JFT')2D*i,.-BFk*+')2:;c=3Lw-D*b@B')-DN9AW*=%'7-3(�LTA9*�A9*J=%?9N9AW*uN9' ] =%'7(J;^4<2R;�@3AW*uXd(^4)6 ] AE2R;+*�NW' ] =O'.*+89*~@3Ao=BLI-D*k@O/�-B2C4\;+' ] ApN9Ap,.-BFV=OAE-B;
´ ;J(+AoLTAo(+89*J-3Lw;^4<;�@3AkL�/�8E2DAE(+67FTAp@3Ao(+');^4\;JFT'72y=B(JFT*+AoAE2�N9' ] =B;+Al@D4\2V*~LTAoN�4\LTNE-BLj¸¯AE;J(+')=O')LwFT*Ws.®n24C4<LT'7(+*l-B2DAb@BAE2D*JFI;+8�@O/�8E;^4\;nLwFT89A>4<- ] ' ] AE2:;aNEFw2V8�;JFT,.-DAyA�;c�MLd4M,.-j4\2R;JFI;+8>@3A ] '7-3vUA ] A�2R;,.-BF�A9*J;o=BLI-D*l67(^4<2D@BA7s3t~4<(pA^_BA ] =BLTA7KS=%')-B(oL{/©A9*J=%?9NWA tqu % t ± KSLTAc@B' ] 4\FI2DAa@O/�8�2VA�(+6)FTAav74>@3AÇMÀ�Á �g���3¥��MÀ�Á =%')-B(pLTAiN�47* gÍAEFT*+*JqU')=BX�4<LT'7(+*l,U-VA�@D4<2D*oL{/�4\-B;J(+A ] 'S@B?ELGA7K:L�/�8E;^4\LTA ] A�2R;nv74@BAb¦YÀ�Á �H���YÀ�Á 49v.A9Nc-B2DAiA^_:;JFI2DNE;JFG')2 ] ')Fw2V*e4<hB(J-B=B;+A7s
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�s��%[������� 	 � ; 4�� C � - = - 9 	 � , 6 ; C  )y , @ 9ACn9<- 4D@ �  t�� , @�6 4D@ � 9 - 4)@2� , =� 	 @ ,.;/ )- , - @ 9A,.; @ , 4�� 9A, @ �,C � , �\= ,\y 4����:= , � , gÍAEFG*r*JqU')=BX���¤.�.� �Ð¢NC 5 ; � / = , � 	 5�� 9 �� , @ ,.;/ )- , �
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t`')-B(pLTA t�� KV*+AE-BL�LGAc@:Fm4)67(^4 ]M] Ai@BAaXd(^4)6 ] AE2R;^4\;JFT'72g'7h3;+A�2R-g=j4<(pLTAiN�4\LTNE-BL`¸¯A�;J(+')=%'7LIFG*xdfD6)-B(+A Ô s¹�.�yAW*|;�@:FG*J=%')2BFwh3LGAgN�4\(ML{/©8Ev74<=O')(^4\;JFT')2Î@O/1-32ÎXd(^476 ] AE2:; tqu 20/�4�=j4)*�AE2DN9'7(+Ag8E;+8

] 'S@B8ELIFG*+89Aa=j4<(pLd4y;JPD89')(JFGAi@3A?gÍAEFT*+*JqU')=BX|s -�L�20/©A9*J;n@B')2DNc=j4)*o=%'U*r*JFwh3LGAc@O/�8E;^4\h3LwFI(e-32DAiN9' ] [=j4<(^4<FG*+')2CAE2R;J(+AcLGA9*o@3A�-S_ ] 'S@3?�LTA9*�=O')-B(pN9AE;p4)67(+896R4\;Ws � AE=OAE2D@V4\2R;WKV�iLd4�v:-VAc@BA9*k(+89*J-BLI;^4\;+*=%'7-3(YLTA t � K�')2ª*J-B=B=%'.*+AC,.-DAHL�/�AE�OAE;�@S-ª;+A ] =D*M@BA�v.'7LlAW*|;�*��B(+A ] AE2R;M=BLI-D*MF ] =%'7(J;^4<2R;WK2D');^4 ]Y] AE2R;i=%'7-B(cLTA9*avU')FGA9*�4�Q:4<2:;c=%AE-Í@BAyXd(^4)6 ] AE2R;+*Ws_=n')-D*a=B(+AE2D@S(+')2D*bA�2�NW' ] =B;+AMN9A�;4)*J=%AWNE;kLT'7(+*�@BAaL�/�4<2j4\LIQS*+Aa@BAn2D'.*k(+89*J-BLI;^4\;+*lAE_:=%8E(JF ] AE2R;^4\-3_%s � AE=%AE2D@D4<2:;WK3')2C=%A�-3;o(+A ] 4<(J[,.-DAE(i,.-DAbL�/�AE�OAE;c@BAbLm4�@SF ] FI2R-B;JFG')2�@BA9*a=%AE2:;+A9*a=%'7-3(eLTA9*c@SFw�%8E(+AE2:;+A9*a;J(^4<2D*JFI;JFG')2D*c@BAEvRFTA�2R;@BA£=BLw-V*£AE2g=BLI-D*pF ] =O')(J;^4<2:;c49v.AWN£LGAc2V' ] hB(+A�@BA£Xd(^476 ] A�2R;+*Ws � ' ]M] Ai@D4<2D*�LGAiN�4)*e@:- t � KN9AE;YAE�%AE;�=B(+'�vRFTAE2:;�N9AE(J;^4\FI2DA ] AE2:;M@BA9*y@BAE2D*JFI;+8W*M@O/�8E;^4\;+*M4)*+*+'SNEFG89A9*��gLd4g(+'7;^4<;JFT'72ªAE;Y�gLd4;J(^4<2D*JLd4\;JFT')2"@BA9*oXd(^4)6 ] AE2R;+*Ws	¬.-B(nN9A�;J;+A£fD67-3(+A.K3')2�(+A ] 4\(+,.-DAb4\-D*r*JF�,U-VAcLGA9*�vU')FGA9*e� ] ´ ] A2D' ] h3(+Ac@BAnXd(^476 ] A�2R;+*oN9')-BvR(+AE2:;�-B2DA ] ´ ] Aa6R4 ]M] Aa@O/�8�2VA�(+6)FTA.s � ' ]M] Aa2D'7-V*�LGAav.A�(J(+')2D*LT'7(+*�@BAaLm4b=B(+89*+AE2R;^4<;JFG')2�@BAa2D'.*k(+89*J-BLI;^4<;+*ixdvU')FI( -�-�-|�^KVN9Ac@SFd4)67(^4 ]M] AaN9')2BfB( ] AnLGAaX{4<Fw;l,U-VALTAaN�(JFI;+?E(+Aa8�2VA�(+6.8E;JFG,.-DAa*+A ] hBLGA ´ ;J(+An=OAE(J;JFI2DAE2:;k=%')-B(kLm4£XZ'7( ] 4<;JFG')2C@BA9*�vU')FTAW*o�£-B2C2D' ] h3(+A@BA£Xd(^476 ] A�2R;+*l@B'7232D87s
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&�')(+*�@3AeLd4iN9')LwLIFT*JFG')20K.@3AeX{4)Ó9'72�N9')2DN9' ] FI;J;^4\2R;+Aa�cLd4iN�4\=3;J-B(+Aa@O/1-32�8ELGA9NE;J(+'72C@3AeLd4iNEFIhBLTA=j4<(MLGA�=B(+'DkJA9NE;JFILGA�xdFGNEF{KuL{/¹4)6)(+8W6R4<;^�^K0-B2DAHFG')2BFT*^4\;JFT')2·=%AE-B;C49vU')FI(YLIFTA�-�sk�c4<2D*>N9AgN�47*WK~*JFoLTA
=B(+'SN9A9*+*J-V*o@BAiN�4<=B;J-B(+Ai*+Aa=3(+'S@S-BFI;WK3L�/�8EvU?E2DA ] A�2R;n20/�AW*|;o=j4)*p@B8E;+A9NE;+8c=B-BFT*+,.-DAcLd4yN+Pj4<(+6UAc@3AL{/¹4)6)(+8W6R4<;oAW*|;p2D')2B[{2R-BLILTA.s
�nfB2>@O/�A9*J;JF ] AE(ÐL�/�'7(+@:(+Ak@BAo6)(^4\2D@3A�-3(~@BAkN9A9*`=B(+'SN9A9*+*J-D*0@B'7-3hBLGA9*Ð@BAkN�4\=B;J-3(+A�[�FG')2BFT*^4<;JFG')20K2D')-D*`49v.'72V*%-B;JFwLIFT*+8uL�/�4\=3=B(+'SN+PDA��p4<;+' ] AÐAE;`8�LTA9NE;J(+'72cFI2D@B8E=%A�2V@D4\2R;`@B8Ev.A�LT')=B=O89AÐ=j4<(�L�/�89,U-3Fw=%Ax0g¶'7PB(+AE(�AE;M4\L{s�}¹ËR���d�a=%'7-3(�FI2:;+AE(J=B(+8E;+AE(yLGA9*i(+89*J-3Lw;^4<;+*�@O/�FT'72BFT*^4<;JFG')2D*b*JF ] =BLTA�AE; ] -BLw;JFI=BLTA7s�c4<2D*oN9AnXZ'7( ] 4<LwFT* ] AaAE2�XZ')2DNE;JFG')2�@S-C=	4\(^4 ] ?�;J(+Ac@%/1F ] =j47NE;WK:2D')-D*o@BAEv.'72D*�Fw2R;J(+'S@S-BFI(+Ac-B2VA=B(+')hj4<hBFILwFI;+8C@BACN�4<=B;J-B(+A�@B8E=%AE2D@D4<2:;y@S-¶=j4\(^4 ] ?E;J(+AC@O/�F ] =j4)NE;Ws -{Lk20/�A^_:FG*J;+AH4\-DNE-B2¶N�4\LTNE-BLN9')2DN9A�(J2	4\2R;cLd4�N�4<=B;J-B(+A�@O/�-B2Í8ELTA9N�;J(+')2�@O/�-B2 4\;+' ] AYNEFIhBLTA>=	4\(i-32Í476)(+896:4<; ] '72D'SNrPj4<(+6U87s� /©A9*J;o=%')-B(+,.-D'7F	2D')-D*p49v.'72V*k-B;JFILwFT*+8a-B2gN<4<LTN�-3LO@BAa=3(+'7hj4<hBFILwFI;+8aAE2�XZ')2DNE;JFG')2�@S-H=j4\(^4 ] ?E;J(+A@O/�F ] =	47NE;p=%')-B(pLd4MN9'7LILwFT*JFT'72HFG')2B[ 4\;+' ] A£')hB;+AE2R-"=	4\(lLGAcXZ')( ] 4\LIFT* ] Ac@BA9*e')2D@BA9*p@:FG*J;+')(+@S-DA9*xYB �N+5�^sÐ��/�-B2DAyX{4)ÓW')2�XZ')( ] AELILGA7KON9' ]M] Ay2D'7-V*aLGAyvUAE(J(+')2D*i=	4\(cLd4�*|-BFw;+A7KjLm4HN�4\=3;J-B(+Ay=j4\(-B2�4)67(+896R4\;pA9*J;l(^47@:FGN�4<LGA ] AE2:;n@SFI�O8E(+AE2R;+A�@BAiN9AELILGAi*rAa=B(+'S@S-BFT*^4<2:;l=j4<(p-B2gFG')20s	t0'7-B(aN9AE;J;+A(^4<FG*r'720K<2V'7-D*�49v.'72D*uN�4\LTNE-BLT8kLm4n=3(+'7=%'7(J;JFT')2Y@BAlN�4\=B;J-3(+A�[�FG')2BFT*^4<;JFG')2�2D')( ] 4\LIFT*+89Ao�nLm4c*rAWNE;JFT'72AE�N�47N9Ai@BAyN�4\=3;J-B(+Ai=%'7-3(£@BA9*nA^_S;+AE2D*|FG')2D*aAE2=	4\(^4 ] ?�;J(+Ab@O/�F ] =j4)NE;ev74<(JFm4<2R;Mxd=j4\(nX{4)N�;+AE-B(Ô �p4<-B;+')-B(p@BA9*o(+89*J-3Lw;^4<;+*e')hB;+AE2R-D*pAE2¯N9'7LILwFT*JFT'72HFG')2B[ 4\;+' ] A.s
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Mesures des intensités relatives des Cn
-

taille de l'agrégat (n)
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0 18 kev sans He

18 kev avec He 1,9.10 -5 

18 kev avec He 4,2.10 -5 

a =6.7 et T=0.270 eV

a =6.7 et T=0.290 eV
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Pression He en 10-6 torr
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