
Lawrence Berkeley National Laboratory
Lawrence Berkeley National Laboratory

Title
What causes Psi suppression in Pb + Pb Collisions?

Permalink
https://escholarship.org/uc/item/3xq8z5tp

Author
Vogt, R.

Publication Date
1998-01-07

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/3xq8z5tp
https://escholarship.org
http://www.cdlib.org/


�

�������	�
�����������������������������������! #"%$& #"'�
��(�(������������*)+-,/.�0�1�24365387:9<;>=@?�A�BDC/;>EF?HGI;>?KJ:E@L/ENM�E@0�GPOIQPAHR%BS?HGI;6?UTV?WBSXY?H=F?HZ[7DA�2SEF0�GIA�=\QPA^]I0�B_A^2S0�BSZYO`TV?HBSXY?H=F?HZYOba�cdOIe^fbgih�jA^GIklnmbZoMpEq;HMVJ:?WrIA^B42Sst?HG/2HOou:G�EFLY?HB8M�E@2�ZU0�v%a�A^=FEwvx0�B4G�ENA[A�2DJKAiL/ENM6O�JDAHL/ENM6O�a�cUO�e�y�z � zc{B4?H?H|oA^stEFGIA^24E@0�G}0�v�mIA�k/BS0�GoEN;~;>0�s
0^LY?WBVM4;HA^242S?HB4E@G�1[EFGIkbEq;HA^24?�MV2SmIA�2%2Sm�EqMVst?�;8mIA^GoENMps�;WA^G�G�0�2?H|/r�=NA�E@GU24m�?%0�]<Mp?HB4LY?�kU��M�9�r�r�B4?�MSM�E@0�G}EFG[ln]��Kln]}EFGb24?HB8A�;>2SEF0�GIM6,��Vmo?%r�0�MSM�E@]�EF=@E@2�Z~0^v��*9<A^BSX/�x1�=@9o0�Gr�=NA�Mps�AUvx0�B4s�A^24E@0�G	ENM:24m�?HBS?6vx0�BS?�;>0�G<MpENk/?HBS?�k�,U��str�=FEN;HA�2SEF0�GIMnvx0�Bd+:�K�_a�A^GIk�QP�-a�A^B4?tA�=NMp0�kbENM��;>9IM4Mp?�k�,
�Vm�?dA�1�BS?W?Hst?HG/2V0�v�2Sm�?�7DcDy�j[l�]��Dln]�k�A�28A�� �6� R%E@2Sm�GIA^EFLY?d;>0�st0�LY?HB�st0/k/?H=NMVEqM�B4?�A�M4Mp?�M4Mp?�k�,lnBS?HL/E@0�9IM�R�0�B4X���h � EqM:BS?iA^GIA�=@Z/�H?�k�A�GIk�?H|/rIA^G<kb?�k�240tE@G<;>=@9Ik/?-vx?H?�k/E@G�1�0^v�2Smo?[���`A^GIk	�\�%Mp2_A^24?�M2S0�2Smo?t� ,}�Vmo?}?>¡�?�;62-0�v ;>0�=@0�BUM4;>BS?W?HG�E@Go1�EqM~A^=NM�0�E@G/LY?�Mp24E@1YA�2S?�k�,�¢ G�=FZ�24m�?t�%£�J:B4?H=@=F�¥¤�A�GP¦�J%¤U§B8A�2SE@0�M:A�BS?�kbENM4;>9IMSM�?�k�mo?HBS?YO�vx0�B st0�BS?dkb?H2_A^E@=qM>OIM�?H?d+�?>v4,¨��© � ,%�Vmo?[��£iJ�¤�B_A^2SEF0tA�MDAUvx9�GI;>24E@0�G�0^vª�«�ENM¬[�®I¯>°Y¯H±�² ¬[b³�³_´V®%µ�¶Y·>¸<µ�¶Y·8¹\º�»N¼½ ¦p¸6§/º%»¾¼¿ ¦>ÀÂÁ¸�Ã Á¹�À�§�Ä ½/¿ ¦�¸HÅ_¹�§iÆ�¦�ª%«PÇ>¸6§ ³�³8´ ¯6°Y¯H± µ ¶ · ¸ µ ¶ · ¹\º ½ ¦p¸6§/º ¿ ¦6ÀÂÁ¸�Ã Á¹�ÀÂ§�Æ�¦Èª�«\Ç>¸6§ É ¦ � §

�Vm�?[� OI���`A^GIk	�\�VA�BS?[A�MSM�9�st?�k�2S0�E@G/2S?HB_A�;>2%R%EF2Sm�G/9I;>=F?H0�G<M�R%m�EF=@?~E@GÊÀÌË Ë_ÍIÎ�;>0�=F0�B 0/;>2S?H2KMp2_A^24?�MR%E@24mtA~=@Ewvx?W2SE@s
?�0�v�Ï�j É ©DvxsÐ�Ñf � ,n�Vmo?~;>0�s
st0�G�Mp9�B4LbEFL�A�=Ir�BS0�]IA^]�EF=@EF2SE@?iM¨vx0�BUÀ Ë ËpÍIÎ�G/9I;>=F?H0�G[EFGb24?HBS�A�;>24E@0�GIMVA�BS?D1�E@LY?HGt]/Z�º%»¾¼½ A�GIktº%»¾¼¿ ,¨TV?�;HA^9<Mp?D24m�?:ÒIGIA�=P;8mIA^B4st0�GoE@9�sÓMp28A�2S?~mIA�M�vx0�B4st?�k[]bZ�2Smo?2SEFst?�E@2�E@G/2S?HB_A�;>2_M�R%E@24m�;>0�s
0^LY?WB8M>O�2Smo?-ÔÕ©�j*Ö!�\�V�Ây � A�GIk�Ô � h*Ö!� � ��z � kb?i;HAHZ[;>0�Gb24BSE@]o9�2SEF0�GIM�240�×roBS0/kb9I;62SE@0�GtA�BS?K;>0�G<MpENk/?HBS?�kdMp?Hr<A^B8A�2S?H=FZY,n�Vmo? Mp9�B4LbEFL�A�=�r�B40�]IA�]�E@=FE@2�Z[Ä ½b¿ O�E@G<;>=@9Ik/E@G�1~;60�st0�LY?HB_MA^GIk�r�=NA�Mps�AdMS;>B4?H?HG�EFG�1�O/ENMÄ ½b¿ ¦p¸WÅ8¹�§ ² j É y�Ø�Ä\Ù¥Ú® ¦�¸HÅ8¹�§�Ä¨Û�Ü�Ý® ¦pÞ8§P�ßj É ©�Ä�ÙxÚà�á ¦p¸WÅ8¹�§�Ä Û�Ü�Ýà�á ¦�Þ8§P��j É � h�Ä\ÙxÚ®�â ¦p¸WÅ8¹�§�Ä¨Û�Ü�Ý® â ¦�Þ8§ ¦�hY§R%m�?HB4?-Go0^R
Ä Ù¥Ú® ¦p¸WÅ8¹�§ ² ?H|/rdãnÃ[ä¥ ® Ù¥Ú6å Î�æ/ç ½/¿ ¦p¸WÅ8¹�§Y=@G�èêé6ë ¦p¸6§é8ì ¦p¸WÅ8¹�§6íDî ¦�©Y§
kb?HrI?HGIkoM�0�GU2Smo?VrIA�BS2SEq;>E@r<A^G/2\kb?HGIM�E@2�ZY,\ï�E@1�9�BS? � ¦ÈA*§`Mpm�0�R M�24m�?:C��Ku���ðiJ�¤�B_A^2SEF0YM�vx0�Bn�®�ñ ² g É ©s}]
�òg � A^GIk[f�,óØ:s}]
�Âh � ,�a�0�st0�LY?HB_MPA^B4?%E@GI;>=F9Ikb?�kDvx0�B��®�ñ ² f É Ø:s�]-R%EF2Sm��® ÙxÚ Ï�h��®�ñ ð�© ² © É hs}]
�® â ÙxÚ ÏÕ© É Ø��® ÙxÚ OI à á Ù¥Ú ÏÕh É fY�® Ù¥Ú OIA�GIk�æ ² j É h � E@G	C��Ku�A^GIk�ln]��Kln]	;>0�=@=@EqMpEF0�GIM~�Â© � ,ôpõPö�÷òø�ù�ú>ûxüVù`ýþøoø¥ÿ�����ú6û�������÷	�
��ýþû�����
�xö�����÷òû������xú6û����������Pú���������û� !#"$��ø��4ý8û��¥ö%����÷'&H÷òøx÷òú(��ú���)�ÿ*��+'�4ýþû-,�ö�Høx÷.��øú��%�xö��/�$�����¨ú��10P÷' 6ö#������û� !Ký��*�2)Pÿ*��+	�Sý8û�,�ö�Høx÷.��ø�ú3�%�¥ö��5456�786��9�:��ý8û���;<�:���Iú3�1�=�>��û� !%ÿ��*����û�?�ú!���xûÈý!���$)Pú*6
�/�A@CB�?$D(EF@HG!I(7�J=D(D!K(L>6



h

ï�EF1�9�B4? � ,%�Vm�?���£iJ�¤�;WA^=N;69�=NA�2SE@0�GIM A^BS?d;>0�strIA�BS?�ktR%E@24m�k�A^2_A#vxBS0�s C��Ku���Ø � ¦ÈA*§ A^GIk	ln]��Kln]�Âe � ¦x]�§\E@G/2S?HB_A�;>24E@0�G<M>O�]I0�24m�A^2�h�j�j�� ?H.�,Y�Vm�? Mp0�=@Eqk};>9oBSLY?%M�m�0�R MV�®�ñ ² f É Ø s�][A�GIkt�® ÙxÚ ² © É hs�]�R%EF2Sm�æ ² j É h � ,��Vm�?�k�A�M�m�?�k�A^GIk�kb0�2S�Èk�A�M�m�?�k�A�MSM�9�st?��® ÙxÚ ² j
vx0�B~�®�ñ ² f É Ø�s�]�A^GIk�®�ñ ² g É ©�s�] � g � O�B4?�MprI?�;>24E@LY?H=FZY,t��G ¦x]�§8Onro=NA�M�s�A�MS;>B4?H?HG�EFG�1�EqM-EFGI;>=@9<kb?�k�,��Vm�?�k�A�Mpm�?ik�A^GIkkb0�2S�Èkb0�24��koA�Mpmo?�kb�Èk�A�M�m�?�k ;69�BSLY?�M%E@=F=@9IM�2SB_A^2S?�;WA�Mp?�� A�M4Mp9�s
E@G�1t240�2_A^=�Mp9�ror�BS?�M4MpEF0�G A^GIk�� ² � Ý��B4?�MprI?�;>24E@LY?H=FZY,��Vm�?�kb0�24��k�A�Mpm�?ik	A^GIk�kb0�242S?�k�;>9�BSLY?iM%;>0�B4BS?�M�r�0�GIk�2S0�;HA�M�?�M:�4�VA�GIk	�S�4��R%E@24m�� ²� Ý�� ,
�Vm�?�;>0�GI;6=@9IM�E@0�G<M-2Sm<A^2�;HA�G ]I?�k/B8AHR%G�vxBS0�s ï�E@1o, � k/Ew¡�?HBUvxBS0�s�24m�0YM�?�BS?�A�;þm�?ik E@G�+%?>v4, ��h �M�E@GI;>?
2Sm�?�ln]��Kln] B4?�Mp9o=@2UGo0^R kbENM4A^1�B4?H?�MUR%EF2Sm�24m�?�k�A^2_Ab,��Vm�?ts�A���0�B�kbEw¡�?HB4?HGI;>?t=FE@?�M~E@G�24m�?G�0�BSs�A�=@EF��A^24E@0�G�0^v�2Smo?���ð�J%¤ B_A^24E@0t240�24m�?DÆ�Æ	B8A^24E@0tEFG	2Sm�?�7KcDy�j[r�mIA�Mp?
MprIA�;>?Y,~�Vm�?�A�G�1�9�=qA^BA�k���9IMp24st?HG/2:240�À�;>0�M
	���bÀ���j É y}R%A�M:=@?6vx2%0�9�2~0^v�24m�?[ln]��Kln]�;HA^=q;>9�=qA^2SEF0�GPOIBS?iMp9�=F2SE@Go1}EFG�Ath�©YÖ=F0^R�?HB~G�0�B4s�A^=FE@��A�2SEF0�G	E@G +%?>v4,���h � ,��Vm�?�BS?�M�9�=@2_M-G�0�R'M�9�1�1�?�Mp2[24mIA^2d2Sm�?
Mp9or�r�BS?iMSMpEF0�G�ENMDEFGI;>0�Go�M�ENMp24?HG/2%R%E@2Sm�2Sm�?dA�MSMp9ostr�2SEF0�G�0^v�24m�?dMSA^s
?-s�A^|/E@s�9�s';>0�st0�LY?HB%k/?HGIMpEF2�Z}EFG C��Ku�A^GIk	ln]��Kln]EFGb24?HB8A�;>2SEF0�GIM~�Âh � A�=@24m�0�9�1�m�A^1�BS?H?Hs
?HGb2�EFG�A�=@24?HBSGIA�2SEFLY?Dst0/kb?H=qM�EqMVG�0�2 BS9�=F?�k}0�9�2[� � j � ,� G�=FE@1�m/2U0�v~2SmoENM[;>0�GI;>=@9<MpE@0�GPO�;>0�=@0�B�M4;>BS?W?HG�E@Go1	?>¡�?�;>28M[A�BS?�E@G/LY?�M�2SE@1�A^24?�k�,��Vmo?��Y9IA�BSXY0�GoE@9�srI0�24?HG/2SENA�=�ENMD?H|/r�?i;>2S?�k	2S0�]I?tst0/k/EwÒI?�k	A�2DÒIG�E@24?}24?HstrI?HB_A^2S9oBS?�M:]/Z	2Smo?tM4;>BS?H?WG�E@G�1�s�A�MSM��\¦�ºD§� ���>� ,�� ?dA�MSMp9ost?~2SmIA�2���·H¦�ºD§ ² ¦Èz:��ç���§�Ío·H¦�ºD§�º ·_ðiz#R%mo?HBS?DÍo·H¦�ºD§ ² f�Ø��P·>ð*�w¦�©�©DÃ�h�ç���§�=@G��U· �R%EF2Sm�� ²�� ¦�º�ðiº��p§_¦�º��pð�� ���b§ � � h � ,%��G C/uU¦È©*§�1YA�9�1�?[24m�?H0�B4ZYOIº�� ² h�z�j! �?W. � � © � O�º��pð"� # � ²� É j�©
$�j É � e�� � f � A�GIkUAVÒI2\2S0D24m�?�m�?�AHL/ZU�Y9IA�BSXDrI0�24?HG/2SENA�=�A�2�moE@1�md2S?Hs
r�?WB8A^249�BS?iM�ZbEF?H=Nk�M � ÏÕ©�© É Ø� � h � ,%QPA^242SEq;>?~BS?�M�9�=@2_MVR%E@2Sm&ç%� ² h�A^GIk�ftM�9�1�1�?�Mp2 º�� ² � g�j! �?W.�A^GIk	º��pð�� # � ² � É j�y�� � f � ,%�¥v24m�?UC/uU¦È©*§¨L�A�=@9�?K0^v � ENM�A^r�ro=@EN;WA^]�=F?:R%m�?WG�ç%��&ÊjbO�24m�?HG�2Sm�? ���nA�GIk�� � ]�BS?iA^X�9�rtR%m�EF=@? 2Sm�?~�EF28Mp?W=wvPR�0�9�=qktG�0�2W,VCYE@GI;6?:24m�?Dm�EF1�mt24?HstrI?HB8A�2S9�B4?:=FE@stEF2nENMnr�B40�]IA�]�=@Z
E@G/L�A�=@Eqk}A�2%2Sm�?UC*l C<ObRV?KA^=qMp09IM�?tA[ÒI2~2S0�=NA�2S2SEq;>?UB4?�Mp9o=@28M%vx0�Bdº(' º��~� � h � R%m�Eq;þm	1�E@LY?�M:=F0�RV?HB L�A^=@9o?�MD0^v � O\Mp9�1�1�?�M�2SE@Go1�24m�?�\�SOP� � A�GIk	� ]�BS?�A�X�9�r&A^2~º��S,D�Vm/9IM6O�2Sm�?���ðiJ�¤!B8A^24E@0
;>0�9o=Nk�?H|/m�E@]oE@2%0�Go?U0�BK2pR�0t2SmoBS?�M�m�0�=qk�MA�M-A[vx9�GI;>24E@0�G	0�v ª�«\,)� ?�;þm�0Y0�Mp?�2Sm�B4?H?UEF=@=F9IMp24B8A^24E@LY?d;HA�Mp?�M+*D�S§ ç%� ² ©bO\Mp?i�*9�?WGb24ENA^=\�\�%A^G<k � �



©
]�BS?iA^Xt9�r`Ç��4�_§�ç�� ² foO��\��A^GIk	� � ]�BS?iA^X�9�r	A�2 º��SÇ�A^G<k��S�4�S§�A^=@=\;8mIA�BSst0�G�E@9�s Mp2_A^24?�M�]oBS?�A�Xt9�rA^2 º��S,�a�A�Mp?iM%�nA^GIk
�S�nA�MSMp9ost? � ÏÕ©�© É ØUR%m�EF=@? ;HA�Mp?~�4�S��2_A^XY?�M � vxB40�s'2Smo?�ÒI2�vx0�B º 'Õº���� � h � ,

ï�E@1�9�BS?Khb,��Vmo?~kbE@B4?�;>2n0�BVr�B40�stro2V� � ði� B_A^2SEF0[A�MVA vx9oGI;>2SEF0�Gt0�v�Æ « EqMVM�m�0�R%G}vx0�B Mp?HLY?HB_A^=�;8m�0�Eq;>?�M0^v�EFG�E@24ENA�=\;>0�GIk/E@2SEF0�GIMKA^2~+ �D�Sa A�GIk	QP�-a�A�M4Mp9�s
E@G�1
;HA�M�?[�%A�]�0�LY?Y,K��G�¦�AY§8OP+ �D�SaÊrIA^B42S0�G�1YA�MBS?�M�9�=@2_M:A�BS?�Mpm�0�R%G	R%E@24m�� ² � Ý�� ¦�M�0�=FENk�§ A^GIk�� ² � vxs ¦�k�A�Mpm�?�kI§8,D��G ¦¥]�§%24m�?[QP�~a{B4?�Mp9o=@28MA^B4?-1�E@LY?HG
R%E@2Sm � ² � Ý�� vx0�B%24m�?~rIA^B42S0�G�1YA�MU¦�M�0�=FENk�§�A�GIk�AUstEFG�E ��?W2�ro=NA�M�s�A}¦Èk�A�M�m�?�k�§_,
a�A�=N;>9�=qA^24E@0�G<M�R%EF2Sm[r�=qA�Mps�A:M4;>BS?H?WG�E@G�1KA^B4? Mpm�0�R%G[R%EF2Sm[2Smo?%ln]��Kln]tk�A�28A:EFG[ï�EF1�, � ¦¥]�§�A�MSM�9�st�E@G�1 � ² � Ý�� A^GIkdÆ « Ïêj~?H|o;>?Hr�2�vx0�BV24m�?DkoA�Mpmo?�kt;>9�B4LY?%R%m�?HB4?:24m�?DM�9�r�r�B4?�MSM�E@0�GtENM�A�M4Mp9�s
?�k#240]I?-240�2_A^=\A^]I0�LY?D24m�?~]�BS?�A�Xb�x9�r�2S?WstrI?HB8A�2S9�B4?Y,n+%?�A^=FENM�2SEN;%st0/kb?W=NMVk/0[G�0�2 M�m�0�R�MpmIA�BSr�2SmoBS?�M�m�0�=qk�Mkb9�?�2S0�2Sm�?[ÒIG�EF2S?�MpEF�H?�0^v%24m�?
MpZoMp2S?Ws A^GIk � 9I;>2S9<A^2SEF0�GIM~0^v�ª�«�A�GIk ¸WOPG�0�24?�k�A^=qMp0�E@G � � y/O � z � ,c'Mp9Ikokb?HG ;þmIA�G�1�?[0�v M�=@0�rI?YOPG�0�2Dr�B4?�kbEN;62S?�k�]/Z�mIA�kbBS0�G�EN;Us
0/kb?H=NM6OPA^ror�?iA^B8MDR%m�?WG 24m�?[r�=NA�Mps�AMp9�ror�BS?�M4MpEF0�G�]I?H1�EFGIM>O�?HLY?WGtR%E@24m�0�9�2%24m�?dA�M4Mp9�stro2SE@0�Gt0^v¨2S0�28A�=nM�9�r�r�B4?�MSM�E@0�G`,�7:0�24?-24mIA^2 ;WA�Mp?d�4�S�0�LY?HBSr�B4?�kbEq;>28MV24m�?�Mp9�ror�BS?�M4MpEF0�G A^GIk	2SmIA�2~2Sm�?d2Sm�B4?�Mpm�0�=Nk�MDEFGb24BS0/kb9I;6?�k�E@G�;HA�Mp?�� A^B4?�Mp0�s
?HR%mIA^2=@0�R BS?W=NA^24E@LY? 2S0[24m�?~k�A�28A�� �>� , � EF2Sm � ² � vxs	O/;HA�M�?~�S�4��EqM%;>0�s
rIA^B_A^]�=F?:240�;HA�M�?�M%��A^GIk��S�nR%E@24m

� ² � Ý�� R%m�?WGUÆ/«�Ï�© � ?H.�OYMp0�st?HR%mIA�2nm�E@1�m�?HB�2Sm<A^G�st?�A�M�9�BS?ik[A^2�2Sm�?DC*l C�� �>� O�rI?HBSm<A^rIM�Mp9�1��1�?�M�2SEFG�1[2SmIA�2:0�G�=@Z
2Sm�?d�\��A�GIk�� � A^B4?dMp9�r�roBS?�M4Mp?�k�,%CYEFstE@=qA^B�BS?�M�9�=@2_M%A^B4?-0�]�28A�E@G�?ik�E v��®�ñ ² g É ©s}]
A^G<k�;>0�st0�LY?HB8M�A^BS?~G�0�2:EFGI;>=F9Ikb?�k�,c%2~+ �D�Sa�A^G<k QP�-a O\rI?HBS249�BS]IA�2SEFLY?��-a�J�r�BS0/;>?iMSMp?iM-R%E@=F=nE@G � 9�?HGI;6?[2Sm�?�E@G�EF2SEqA^=�;>0�GIkbEF2SE@0�GIM>Or�BS0/k/9I;>E@Go1}LY?HB4Z}mo0�2HO�kb?HG<Mp?dMpZoMp24?Hs�M>,��Vmo?-r<A^BS240�G	1�A�Md� � g � OIkb0�stE@G<A^2S?ik�]/ZtX/E@G�?W2SEN; ?��*9oE@=@EF]�B8A��2SEF0�GPO/R%E@=@=�mIAHLY?~A[=@0�Go1�?HB%=FEwvx?H24E@st?%24mIA^G�2Smo?-EFG�E@24ENA�=@=@Z[mo0�2S24?HB%stEFG�E ��?H2¨r�=NA�Mps�A�� � Ø � roBS0/kb9I;6?�kt]bZMp?Hs
E@�xmIA^B_k}M4;HA^242S?HB4E@G�1�M>,�cêm�E@1�m�Mp2_A^24ENMp24EN;HM%M�2S9Ik/Z}0�vnB_A^2SEF0YM%M�9I;þm�A�M%� � ð�� A^G<k�� � ð�� A�M A vx9�GI;6�2SEF0�G�0^v�Æb« s�AHZ	;>0�GI;>=@9<MpE@LY?W=@Z�kb?H24?HBSstEFG�?U24m�?�E@G�EF2SENA�=�;>0�GIkbE@24E@0�GIM~A�M-R�?H=@=�A�M-24m�?�2S?HstrI?HB_A^249�BS?kb?HrI?HGIk/?HGI;>?t0�v)�\¦�ºD§
� � e � , ��G ï\E@1�,¨h×24m�?�kbEFBS?�;62[� � ð�� B_A^24E@0�ENMUM�m�0�R%G vx0�B�;HA�M�?��dA^2�+ �D�SaA^GIk QP�-a O�vx0�=@=@0�R%EFG�1	+%?>v4,�� � e � ,	¢ 2Sm�?WB[;HA�Mp?�MdMpm�0�R�A	kbE ¡�?WBS?HG/2 Æb«Êkb?HrI?HGIk/?HGI;>?Y,��Vmo?HBS?>vx0�BS?YO



f
E v r�=NA�Mps�A�MS;>B4?H?HG�EFG�1�ENM vx0�9�GIk�2S0	]I?t24m�?�M�0�9�B_;>?�0^v 2Smo?�;>9�B4BS?HG/2[�!Mp9�r�roBS?�M4MpE@0�GPOn2Smo?tr�BS?i;>ENM�?]I?HmIAHL/E@0�BD0^v�24m�?[� � ði�êA^G<k � � ð��!B8A�2SEF0YMDA�2D+ �D�SaÕA^G<k	QP�-aÕRV0�9o=Nk�ro=NA�;6?[Mp?WLY?HBS?d;>0�GIMp24B8A^EFGb2_M0�G�2Smo?-EFG�E@24ENA�=P;>0�GIkbE@24E@0�GIM>,
�������������
	���� , Qn,I+ A^s
?H=@=F0����������P¦È7DcDy�j}a�0�=@=qA^]P, §8O�24m�?�Mp?Kr�BS0/;>?W?�kbE@Go1YM>,h/, C<, �KAHLbEFG�A�GIk�+-,\.�0�1�2WO�l�m/ZoM>,n+%?HL�,\Q�?H2S2W,����Õ¦ � e�e*g�§ � j�j�zbÇ 7:9I;6=�,Plnm/Z�M6,������! {¦ � e�e�z*§f�fYh�;�,©/, +~,b.�0�1�2HOIQPT%7KQ��¥f�j�z�Ø�jb,fo, Jd,#" m<A^BS�W?H?HL
A^GIk��U,�C/A�2S�YOIlnm/Z�M6,IQ�?H2S2W,#$&%#�'��¦ � e�e�zY§ © � zb,y/, cd,�C/A�GIMp0�G�EV¦�a�JDï�a�0�=@=qA^]P, §8O�7 9I;>=�,olnmbZoM>,#��()�! ¦ � e�e�z*§�©*g�©�;�,z/, +~,�.�, �KAHL�A�E��*�����+� OI� G/2H,�,�,� �0/k�,�l�m/ZoM>,-�.�/ �¦ � e�e�y*§�©�j^f�©b,g�, Jd,#" m<A^BS�W?H?HL�O�a ,IQ�0�9oBS?HGI;60�O� �,I7DA�B8kbE\A�GIk��U,�C/A^24�YO10\,�lnm/Z�M6,1	&��2�¦ � e�e*g�§ ©�jYgY,Ø/,  �,�� 0�G�EFG3�*�4������¦È7DcDy�j�a�0�=@=NA�]P,w§_O�7:9<;>=�,ol�m/ZoM>,#�����! ¦ � e�e�z*§%f�j^f�;�,e/, ï�,�ï�=F?H9�BS?W2D¦�7KcDy�j}a�0�=@=NA�]P,w§_ObEFG�lnB40/;>?H?�kbEFG�1YMV0�vn24m�?d©�h�GIk�+%?HGI;>0�Gb24BS?�M�kb?  �0�B4E@0�G<k�O65�798

�;:�<>=@?BADC�E4:'�GFHA;I>=J�;<;FLK;:�?NMJOP:!�Q�PFR�;MS�T?NK;:VU6OIQ�?�M c:B8;HM6O�ï�B8A�GI;>?YO � e�e*gY,� jb,n7d,%c:BSs
?�Mp240�O%E@G�lnBS0/;>?H?ikbE@G�1�M�0�v�2Sm�? ©�h�GIkê+%?HGI;>0�Gb24BS?�M�kb?  �0�B4E@0�G<k�OW5�798X�;:-<Y=J?BAZC
E4:'�GFHA;I�=@�;<;FRK;:-?NM>OP:!�Q�PFR�;MS�T?NK;:VU6OnQ�?�Mdc:B8;WM>O\ï�B8A^G<;>?YO � e�e*gYÇ�7U,\c:B4st?�Mp240�A^G<k�cU,�a�A�r�?W=@=NA/Omo?Hr��xr�m�£�eYg�j�y�h*giybÇ���, a�A�MSM�E@G�1oO%E@GÕlnBS0/;>?W?�kbE@Go1YM[0^vd2Sm�?�©�h^GIk +%?HGI;60�G/2SBS?iM}kb?  �0�B4E@0�G<k�O
5�798[�;:-<�=@?BADC&E�:#�PFHA;I\=J�;<;FLK;:-?NM]OP:!�Q�PFR�;MS�T?NK;:VU6OYQ�?�Mnc B8;HM6OYï�B8A^G<;>?YO � e�eYgYÇ ��,ba�A�M4MpE@Go1~A^GIk
^%,óQn,YTVB8A�2SXY0�L�M�X�AiZ/A/O�m�?Hro�¥r�m�£�e*gij�y�h�y*g/OI7 9I;>=�,�l�m/ZoM>,;�'E@G�r�BS?iMSM>Ç/cU,/a�A^rI?H=@=qAbO/cU,;"~A�ENk�A�=@0�L�Ocd,-"D0�9�=qkb?HB c:X/E@=`A^GIk	a ,%� ?HB8M4;þm�?W=�O/lnmbZoM>,IQ�?H242H,#$&%#2#% ¦ � e�eYg�§%f�© � ,��� ,nï�,-"~A^B_MS;8mPO� �,ò�D,  �?Hm�B A^G<k��U,IC/A^24�YO10\,IlnmbZoM>,1	�%1�	¦ � e�Ø�Ø*§�z � g�,� hb,nl\,IQ�_?HL�A^E\A�GIk�uU,o�:?HEFG��YObmo?Hr��xr�m�£�eYg � j^fYz�©b,� ©b, �d,ITV0�Zok`�*�����+� O�7:9<;>=�,/lnmbZoM>,#$&2#�#a ¦ � e�e�z*§ f � e/,� f�,�,�,Iï\E@G�1�]�?WBS1�OIud,  �,/�:?H=F=@?HB A^GIk�ïV,#"~A^B_MS;8mPOI7:9I;6=�,/lnmbZoM>,#$&%#a1b	¦ � e�e�©*§%f�e�©/,� yb,�,�,Â��l\,�TV=qA^E@�W0�2 A^G<kc,�,��x¤[,I¢:=F=@EF2SB8A�9�=@2WO/l�m/ZoM>,I+%?HL�,oQ�?H2S2W,1�#�	¦ � e�e�z*§ � g�j�©/,� zb,nJd,�"DmIA�BS�H?H?WL�O  �,�7KA^B8k/E�A�GIk}�d,�C/A^24�YOYm�?Hr��xr�m�£ie*g�jYg�©�j�ØbÇIJd,;"DmIA^B4�H?H?HL�O^24m�?�M�?Vr�B40/;>?H?�kbEFG�1YM6,� gY,9d�,��  �,/dD9POoJU,#"DmIA^B4�H?H?HL�O��d,�C/A�2S�[A�GIk�d�,��È7U,��A�G�1�O�lnmbZoM>,I+%?HL�,'	&(�%�¦ � e�e�zY§%©�j�y � ,� Øb,�"[,e,�,�^�MpXY0�=NAbO6"[,6"~A��4A�Gb24E@?�A�GIk�l�,�.�,n+%9�9IMpX�A�G�?HGPO�lnmbZoM>,¨Q�?H2S2W,6$&%'%1b ¦ � e�e^f/§ � e � Çf"[,B,�,
^�M�XY0�=NA/OI7:9I;>=È,/l�m/ZoM>,#��(�a# �¦ � e�e�yY§%©�Ø�©�;�,� eb,�,�,%� 9�GoE@0�G�A�GIk�+~,�.�0�1�2WOI7:9I;>=È,�lnm/Z�M6,-$&2#a1b	¦ � e�eYg�§ ©�j � ,




