
�

�������	� 
��	��
�������������������� �"!

#�$&%�')(+*�,.-&$0/1%�2.3&4
%�56-&%�57(8569:*�';9&<=*8$	5�> � 2?9	@0ACB�D�EGFH,JI;I)2?3K,.%L2M*�';,J9	(6N
O 57PQ';57R�ST2?IVUW2M*YXZ9:*7N�#�,J9\[+N],.90>Y'V<.$^B_9	56%�<.`ba_$Q`\(8'VF7(6c	d.e.eJd&c\fYgh(+*�56%L@&2?g
4iXZ9	(j*8';*8k\*�5�[l,.%Yam2.%j*�'VF6I;5ia_$Q`\(8'VF7(6c\B�Sn>iATc
o e.p.qrA_sk&%�'VFL$tc	EQRn'u*�v657%8I)2?9	@

w?xLyzxL{�|+x~}h�+xL{LxL�M|Y��x~�6�Z�J�+xL��x��?|+���7�m{j�Q�H�+���M�Q�H�+�h�J�+�?}J�J{�|+�z���W�z�GyzxL�J|+�7�J���J�+�6|+����{L��yzyz�z�Z�u�7�:���\x��Z�)�6�+��x~}W�6|Y���������M�
|+�:x�x��.�\x��+�z��xL�M|+�����i�7�Q}G�	���nwW�6�+x1�+x��.�zx��Tx~}	�¡ ]�Jxix��.�\x��+�z��xL�M|j�7yC�+x��Z�:y¢|+���6�+x�{L�7���Q�6�+xL}W�z�^}.x�|j�7�zy��_�¢|+�G|+�:xL�6�+x�|+�z{~�7y
�J�+x~}.�z{�|+�z���:�L£?�:�7�Zx~}����¥¤n¦T§¨{L�7yz{L�:yu�H|+�u�7�:�m�z�¡�\�7|+��yzx~��}.�u�J©1�6�j}Jx��_�6�Q}��:x��?|Z�l|+�7��yzx~�7}J�z�:©Y�7�j}.x��m�\x��Z|+�.�+�Q�H|+�u��xª�6�:�J�+���7{j�:xL�L�
« ��y;�H�+©�x�}Jx��.�u�H|+�u�7�:�m�V�+�7�¬|+�:x�x��.�\xL{8|j�6|+�z���J�_�Tx��+xn���J�Zx��+�­x~}¡�_�z|+�J�z�¥|+�:xª|+�JxL�7�+x8|+�u{L�7yK�J�:{Lx8�Z|j�7�z�M|+�ux��L�
��xL�Z�:y¢|+� �7�®�z�:xLyu�7�¯|+�z{�yzxL�J|+�7�J�+�?}J�J{�|+�z���®�6�±°Q²6³´��x��Z���:�µ�H�+x�}J�¢�+xL{�|+y¢�¶{L�����:�6�+x~}¶�_�z|+�·�J�+x~}.�u{8|+�u�7�:�µ�Q�6�Zx~}·�7�

« ��¤n¦T§Y¸~�¹�6{�|+�7�+�z�+�6|+�z�7�º�7�J�J�+���7{j�:xL�L�±�¬�Zx~�6�+{j�»�)�7��{���yz���.���M{�|+x�|��.�+�M{LxL�Z�ZxL���.�+x~}J�z{�|+x~}0�_�¢|+�:�z�»|+�:�z���7�J�J�+���7{j�±�z�i{L�7�J�
}J�J{�|+x~}��u�¥���7�M���+xL©��z�7�:���7���J�Q�7�Zxn�Z�:�7{Lx7£Q�:�.|m�:�1�:�Q�6�1�J�u©7�:�7�:�mxL�?�u}JxL�J{Lx��:�7�_�\xLxL�¡�)���J�Q}&�

¼K½h¾H¿CÀ6ÁMÂ�ÃTÄÆÅ.À7ÇÈÂ�¿
É�9&5Ê,.[�*8$&5�gh2?'V9�'V9:*856%�57(j*�(�'V9�(j*8k	@\`Q'V9&<Ë$	572­PQ`

Ì�2­PJ,.k&%L(¡ÍÈ>�ÎmÏ�2?*1*�$&5h>�B O f®Ð�Ñ»Ò FH,JI;IV'V@&56%i'V(1*�$&5
'V9QP.57(j*8'V<J2?*8'V,.9�,?[�*8$	5b-&%�,Q@&k	F~*�';,J9�gr5�FL$	2?9&')(8gr(¡2?9	@
@\56*�2.';IV57@�F6,.gr-	2?%�')(j,J9	(CRn'u*�$i*8$&57,.%�5H*�'VF72?I.-	%85�@\'VFH*8'V,.9	(7c
'V9�-	2.%j*�'VF6k&IV2.%�Rn';*8$�-K56%8*8k&%�3	2?*8'VP.5ªÓ�#ªÔ¨F62.IVF6k&IV2?*8'V,.9	(7c
2.9	@¬5HÕQ*�569	@\5�@Ö(j*8k	@\'V57(�,.[b9&,.9\×¯-K56%8*8k&%�3	2M*�';PJ5µ-&$&56×
9&,Jgr569	2	N
S�$&5¥U:'V9&57gr2?*8')F6(�,?[�>�Î"-&%�,\@\k	F~*�';,J9Ê')(�@&57(�FH%�';3K57@

3Q`·*8$&%�565Ø'V9	@\56-K569�@\569:*ÙP­2.%8')2?3	I;5�(6c�*8$&5¬F6569:*8%�5H×¯,?[¹×
gh2.(�("579&56%�<.`ÛÚ ÜJc�*8$&5¶-&$&,?*�,.9Ý[l,Jk&%j×¯gr,.gr569:*�k&g
(�Þ:k	2?%�57@"ßMà�áâÑ�ã�à»2?9	@�56';*8$&57%�,J9&5Ê,.[�*8$&5º(�F62?I;×
'V9&<WPM2.%8')2?3&IV57(�ä^áåÍ�ß�æ�ç�è?é�æMç�Ï~cC*�$&5='V9&57IV2J(+*�'VF6'u*+`^,?[
*�$&51Ð�Ò	×ê'V9:*856%L2.FH*8'V,.9�cJ,.%�ëÆì+,.%�U.569&×êíÆcJíGá�ã�à�è&ÍÈd.ç�æLéÈÏHN
>�56%�5rçî2?9	@�é�@\569	,?*85¥*�$&5r[l,.k&%8×¯g¥,Jgr569:*8k&g�,?[�*�$&5
-&%�,?*�,.9W2.9	@h*�$&5156IV57F~*�%8,J9Kï�c\%�57(8-�5�F~*�';PJ56IV`.N]S�$&51ð=ÑhÒ
F6569:*8%�5H×¯,?[¹×¯gh2.(�(_569	56%�<.`b(�ÞJk�2?%�57@h')(�<.'VP.579W3Q`Wñòàó7ô áñòà�õ"ä=æ7ÜYÑºã�à?N
S�$&5�%85�(jk	Iu*L(Æ-	%85�(j579J*�57@¡$&56%�5n2?%�5�3	2J(j5�@�k&-K,.9h@&2?*�2

%�57F6,.%L@\57@±3Q`Ê*�$&5W> �±öu�6÷ 2?9�@ËACB�D1E ö d ÷ FH,JI;I)2?3K,.%L2M×
*�';,J9	(b@\k&%�'V9&< � pJp.ø±*8$&%�,.k	<.$ùd?eJe.e&c�Rn'u*�$ù2?9ùÐ¥Ñ Ò
F6569:*8%�5H×¯,?[¹×¯gh2.(�(h569&57%8<J` Ú ÜùáúqJe.eË/157û´2?9	@�q �7o
/157û¡cm'V9Ë*�$&5^U:'V9&57gr2?*8')FW%�56<J';gr5�(=,.[�-&$&,.*8,J-&%8,\@\k�F~×
*�';,J9�Íêã�à�õ"e:Ï�2.9	@G@\5657-G'V9&57IV2J(+*�'VF1(8F72M*8*856%�'V9&<GÍÈÔ�XjE�c

ü+ýÆþ+ÿÈþ������Èþjÿ����1ÿêþ	�;þ+ÿêþ�

�+þ�����þ��¢þ��	�êÿ���
������
���¢þ����1ÿÈþ	�Vþ+ÿêþ�

�+þ����
þ�� ���­þ+ÿ&þ��¢þ����Èÿ���
��~ÿ�������� �êÿ���
 �"!#�������$�%���­þ�ÿêþ���&
� ���"���
��'(
)'CþjÿÈþ��*+���$��
­þ�,#��
-������� �êÿ���
+./�­ÿ��$����
-����������������

���

2M*YI)2?%�<.5�ã�à7ÏHN

0�½2143)5:¿7698;:\Á%<>=iÁMÂ�ÃTÄÆÅ.À7ÇÈÂ�¿
0�½È¼�½?=iÁMÂ�ÃTÄÆÅ.À7Ç�ÂK¿A@B5QÅ
8C:&¿TÇED+<F:	¿ÆÃHGI8;5QÂ	ÁMÇ�5 D
S�$&5±@\57(�FH%�';-&*8'V,.9",?[�,J-�579ùFL$	2?%�g -&%�,\@\k	FH*8'V,.9Ù'V(

3	2.(857@Ê,.9Ê-K56%8*8k	%83	2?*8'VP.5hÓ�#ªÔÛÍ�-KÓ�#ªÔiÏ~N�fª*�>�B O f
FL$	2?%�gr57@�ÞJk�2?%�UQ(�2.%85r-&%�,\@\k	F657@±-&%85�@\,.gr'V9	2?9:*�I;`»3Q`
*8$&5�@&';%�57FH*KJ�L"M�NOM�PRQTSVU�M%P7W$UYX�ZEM%PîÍ�ën/iÎmÏ�-&%8,\F657(�(
ð\[^]`_�a_McnRn$&57%85»2º%�572.IY,.%hPQ'V%j*�k	2?I�-&$&,.*8,.9Ù57g¥';*j×
*857@�3Q`�*�$&5Ê57I;5�F~*�%8,J9�2?9	@�2 <.IVk&,.9ù[l%8,Jg *�$&5Ê-	%8,.×
*8,.9Ë<.569	56%L2M*85�2b_�a_h-	2.';%�N0XZ9µ-&$	,?*8,J-&%�,Q@&k	F~*�';,J9�c]%856×
(j,JI;PJ57@h-&$	,?*8,J9b'V9J*�56%L2.FH*8'V,.9	(�FH,.9:*�%8'V3&k\*�5�2.(�Rª56IVIK2.9	@
I;5�2.@"*�,¨*8$&5�9&,?*�';,J9�,.[=2�-&$&,?*�,.9Ø(+*�%8k	FH*8k&%�5±[lk&9	F~×
*8'V,.9�N >�,MR�57P.57%7ci3K56`.,J9	@Ø*8$	'V(dcTÉeM%P\SVfHNgL"hiX�Ukj
,?[�@\'V%�57F~*�2?9�@»%�57(8,.IVP.57@^-	%8,\FH5�(8(857(�'V(i2WR�57I;I;×¯@&5ml	9&5�@
ÞJk�2?9:*8';*+`.NbS�$&5h$	572­PQ`»Þ:k	2?%�U\(1*8$&579�$�2.@\%�,.9&')(85¥2.9	@
2?%�5�56';*8$&57%�@\56*857FH*85�@02.(?n8,.-K569»(j*�2M*�57(�o&c&'êN 5.NVc	'V9pl	9	2?I
(+*L2M*85�(�Rn';*8$�FL$	2?%�gr57@^$	2J@\%�,.9	(7c�,J%�2.Iu*�56%�9	2M*�';PJ56IV`G2J(
nj$&')@&@\579^(j*�2?*85�(�o	c&(jk	FL$^2.(rq�èts N
É�9&5�,?[\*�$&5�Ó�#ªÔÙF62.IVF6k&I)2M*8'V,.9�(�';9�uvc]É�,?[&'V9J*�56%�57(j*

$&56%�5.cQ')(�*�$&5�j4w%X�X�Z/x%hyw$JTJ{z�M|wt}�L ö q ÷ cQRn$&'VFL$W'V(�2~l	ÕQ5�@
,.%L@\56%¥Í�ÎTÉ 'V9K���HÏY-KÓ�#ªÔ®F62?I)FHk	IV2?*8'V,.90Rn';*8$±2Wgh2.(j×
(j'VP.5WFL$�2?%�g Þ:k	2?%�UCNGS�$	5bgh2.(�(j'VP.5hF62.IVF6k&I)2M*8'V,.9�(�2?%�5
5HÕ\-�5�F~*�57@h*�,¡3&%�572.Uh@\,MRn9h[l,.%ªI)2?%�<.5�(�F62.I;5�(�Ò\�����p�
3�5�F62?k�(j5�9&,rI)2?%�<.56×VÒ{�Ê%�57(8k&grgh2M*8'V,.9G')(n@\,.9&5JN
O 5�FH579J*�I;`Jc�[l,J%¥*8$&50-&$	,?*8,J-&%�,Q@&k	F~*�';,J9Ë%�56<.'Vgr5.c�2.9

5HÕQ*8579	@\57@�2?-&-&%�,J2JFL$�$�2.(h3K57F6,.gr5Ê2­PM2?'VIV2.3&IV5.NòS�$&'V(



d

(j,.×¯F72?IVI;5�@�njgh2?*�FL$&5�@ F62.IVF6k&I)2M*8'V,.9\o Í�Î]ÉruvcCcÆÏ ö �.÷
FH,Jg¥-	I;57g¥579:*�(t*8$&5ªÎTÉ�×ZF62?I)FHk	IV2?*8'V,.9	(�3Q`�2.@	@\';9	<Y9&5HÕQ*8×
*8,.×êIV572J@\';9	<¥IV,.<0Í�uvc(cTÏ�FH,J%8%�57FH*8'V,.9b*�56%�gh(6N
S�$&5 2­PM2?'VI)2?3&IV5��0,J9:*85®#ª2.%8IV,å(8';g=k&I)2M*8'V,.9�-&%8,.×

<.%L2?gh(ù2.%85¬3	2J(j5�@Ý,.9Û*8$	5�cTÉ -&%�,\FH57(�(857(ÖÍÈë�/iÎ
2?9	@�%�57(8,.IVP.5�@0';9 (8,.gr5hF62J(j5�(�ÏHN¥SÆ%�2J@\';*8'V,.9	2.I;IV`.c�*�$&56`
2?%�5�3�2.(857@Ö,J9 Ôi/#ctf�am×¯56P.,JI;k&*8'V,.9¶5�Þ:k	2M*�';,J9	(±2.9	@
I;5�2.@\'V9&<.×êIV,.<Ù-	2.%j*�,.9ò(j$&,MRª56%L(7c1(8k	FL$¬2.(^*�$&5 'Vg¥-	I;56×
gr569:*�2?*8'V,.9	(Yf O Ér�»f�c&>�B O�� Xj/ 2?9�@Ga��1Sn>�X+f�N
0�½/0�½h¾H¿TÅT�ÈÄCD�Çg�{5��4��<i5 D�ÂK¿�=iÁMÂ�ÃTÄÆÅ.À7ÇÈÂ�¿
� g¥5�(j,J9	(¡2.%85h')@\579J*�'�l�57@ 'V9º*8$&5G> � 2.9	@�ACB�D�E

@\5H*�57FH*8,.%L(=3:` 56Õ&FHIVk	(j'VP.5�%85�FH,J9	(+*�%8k�F~*8'V,.9 ,.[Y*8$	5�%�56I;×
56PM2?9:*®@\57F72­` FL$	2.';9	( ����� ] �?���������?� ]
� � ��� ,.% �¡� ���¢� � ��� c � ��] £ � 2?9	@ �¤� ]
� � ������� 'V9W*�$&54x|Z¥X�ZE¦�S§hnUQ'V9&56gh2M*�'VF1%�56<J';,J9	(�IV'Vg¥';*85�@
';9rÒ\¨LÍ � Ïn2.9	@W%L2?-	'V@\';*+`ª©ä�Í � Ï~N
S�$&51(8'V9&<.IV5�@\'�«C56%�569:*�'V2.IK-	%8,\@\k	FH*8'V,.9GFH%�,J(�(ª(857FH*8'V,.9

@\')(+*�%8'V3&k\*�';,J9	(ªg¥5�2.(8k&%�57@r3Q`WACB�D1E ö ¬M÷ 2.%851(j$&,MRn9h'V9
ÎT';<�N � [l,.%Wã�à ­ � /156û1à?c~®9©äCÍ � Ï�®�­ �t¯ ø	c �t¯ pH­
Ò�¨~Í � Ï�­Ùd.e¥/157ûÖ2?9	@ � q.e�­¨ñ°­Ùd ot¬ /156û=N
É�P.56%�I)2?')@h2?%�5�*�$&5i-&%85�@\')F~*8'V,.9�(�3Q`r*�$&5~uvcTÉ¶Ó�#ªÔ

F62.IVF6k&IV2?*8'V,.9	(�à?cQ'V9�Î]É ö q ÷ Í�(8,.IV'V@	Ï�2?9�@b'V9�ÎTÉru-c(c ö �.÷
Í�@\,.*j*�57@	ÏHN�XZ9º<.579&56%L2?IT*�$&5GACB�D�E�@&2M*L2^2?%�5¥%�572J(j,J9\×
2?3&IV`µRª56IVIn%857-&%�,Q@&k	FH5�@µ3Q`µ3K,?*8$"Î]É 2?9�@�Î]Éruvc(c�c
Rn$&')FL$ù2?%�50P.56%�`�(8'Vg¥'VI)2?%b'V9ù(j$�2?-K5.N¬>Y,MRª56PJ56%�c�*�$&5
-&%�57@\')F~*�';,J9	(b*�569	@"*8,Ë3K5Ê3K56IV,MRÝ*8$	5±@&2?*�2&c�(jIV';<J$:*8IV`
gr,.%�5�(j,n'V9i*8$	5�F62J(j5m,.[\Î]ÉruvcCc_N6S�$&57%85�%857gr2.';9�(8,.gr5
@\')(8F6%857-	2?9	F6';5�(�';9^*�$&5i[l,.%�R�2?%L@b%�56<.'V,.9tcQ*8$&5¡F6IV2.%8'§l�F72M×
*8'V,.9^,?[]Rn$&')FL$�%�57Þ:k&'V%�57(ªgr,.%�5i(j*8k�@\';5�(6N
> � (j*8k�@\';5�@ *�$&5·';9	F6I;k�(j'VP.5·-&%�,Q@&k	F~*�';,J9 ,?[ � ×

gr57(8,.9	(^'V9¬Ô�XjE ö ø ÷ 3	2J(j5�@�,J9Ø2.3�,Jk\* �Jo -&3 � ï ,?[
@&2M*L2^*�2.U.579�'V9 � pJp.p^2?9�@ºd.e.eJe&NWXZ9�FHIVk	(j'VP.5h-	%8,\@\k	FH×
*8'V,.9ØFH%�,J(�(b(j5�F~*�';,J9	(W2.%85±g¥5�2.(8k&%�57@¨[l,.%W*8$&5�P.5�F~*�,.%
� ��� 2.9	@"[l,J%^*8$&5º-	(856k�@\,J(�F62.IV2.%�gr57(8,.9�( � � c �?±
2?9	@�ct[l,J%�*8$&5¤l	%�(j*�*�';gr5W2?*¡>�B O f�cÆ2.IV(8, �¤� N^S�$&5
I;,J9&<YIV'u[l56*8'Vgr57(Æ,?[Q*8$&5�-	(856k	@\,:(8F72?I)2?%�gr57(8,.9�(�IV572.@�*�,�2
(j57-	2?%L2M*�';,J9¡,.[	*8$	56'V%m-&%8,\@\k�F~*8'V,.9¥2?9	@¥@\5�F62­`�P.57%j*�'VF657(7c
Rn$&')FL$b'V(�5HÕ\-&IV,.';*85�@¥*8,¥@\'V(j*8'V9&<Jk&'V(8$W(8';<J9	2?IK2?9	@r3�2.FLU:×
<.%�,.k&9�@�-	%8,\FH5�(8(857(�2.9	@1*8,�(jk&3�(+*L2?9:*8')2?IVI;`�';gr-&%�,MP.5T*�$&5
(j'V<.9�2?ICÞJk�2?IV'u*�';5�(6NmS�$&')(ª'V(�';IVIVk	(+*�%�2?*85�@b'V9�ÎT';<�NQd	Í¹*�,.-�ÏHc
Rn$&')FL$�(8$&,MRY(�*�$&5 �2� (j'V<.9	2.I�Rn';*8$¨2?9	@µRn'u*�$&,.k\*h2
P.57%j*�5HÕ (j57-	2?%L2M*�';,J9º(8'V<.9&'§l�F62.9	FH5W%85�ÞJk	';%�56gr569:*�N»S�$&5
%85�(jk	Iu*�';9&<Ø(j'V9&<JI;5¨@\'�«C56%�569:*�'V2.I¥@\')(j*8%�';3&k&*8'V,.9¬[l,J%Ê*�$&5
²�³��­þCÿÈþ�

�~ÿ����$��������������
¢�����$�¢þ{´ µ+�����­þ{�%�$,­ÿ���
)�$

,¶�
�
�$����
)�·�$�	.���~ÿ���¸���������
9�����$�¢þ��¢´ ¹\ºI�$

,I´ ¹"» �Lÿêþ¶��&
���������Lÿ���� ¼r½�� ¾Hþ�
�ÿÈþ�� .����� ¾Hþ����v����þ��O�%�Lÿ��7¿�&%�Lÿ�À~���$����ÁvÂ|�ªýÆþ+ÿêþ����­þ�¾$�$��&­þ��¶�Lÿêþ�Ã
´#Ä�ÁrÅ4ÄdÆ Á ²ÂCÇ#È ²É�Ê �$

,-´ µ ÄË´ Ê ´Y¹�º�Ä�´ ¹"» ÄËÌ$´"�

ZEUS
Í

10
-3

10
-2

10
-1

1

10

5
Î

10 15 20
Ï

pT(D*) (GeV)
Ð

dσ
/d

p T 
(n

b/
G

eV
)

ZEUS (prel.) 98-00
Ñ a)Ò

NLO QCD
Ó
FONLL

0
Ô2
4

6
Õ8
Ö10

12

14

-1 0
Ô

1

η× (D*)
Ð

dσ
/dØ η 

(n
b) b)

0
Ô0.05

Ô 0.1
Ô0.15
Ô 0.2
Ô0.25
Ô 0.3
Ô

150 200 250

W (GeV)

dσ
/d

W
 (n

b/
G

eV
)

c)Ù

10

10 2

0
Ô

0.2
Ô

0.4
Ô

0.6
Ô

0.8
Ô

1

z(D*)
Ð

dσ
/d

z 
(n

b)

Ø
d)
Ú

ÎT'V<.k&%�5 � N�EQ'V9&<JI;5¡@&'�«C56%�569:*8')2?I ��� -	$&,?*�,.-&%�,\@\k	F~*�';,J9
F6%8,:(8(Ê(j5�F~*8'V,.9�(ÊFH,Jgr-	2?%�57@òRn';*8$¶Î]É 2?9	@ÖÎ]ÉruvcCc
Ó�#ªÔ F62.IVF6k&IV2?*8'V,.9	(|ÛhFH579J*�%�2.I¡FL$&,J'VF65 ,?[�Ó�#ªÔ -&%�5H×
@&'VFH*8'V,.9	(Ø2?%�5Ö<.'VP.579 3Q`Ý(8,.IV')@ Í�Î]ÉiÏù2?9�@ @\,?*8*85�@
ÍÈÎTÉru-c(cÆÏª$	'V(j*8,J<.%L2?gh(6cQRn';*8$G*8$	5�3�,Jk&9	@&(n'V9	@\')F62?*85�@
(856-�2?%L2M*857I;`r[l,J%YÎTÉåÍ�@&2J(j$	57@	Ïª2?9�@GÎ]ÉruvcCc¨Í�3	2?9�@	Ï~N
�2� ×¯FL$�2?9&9&57Iª2.%85G-&%�57(8569:*85�@µ'V9¨ÎT'V<	N_dÊ[l,.%¥*8$	5GPQ')(+×
'V3&IV5 UQ';9&57gh2M*8')F�%�2.9&<.5�,?[hd�­úã�àÜ­ � e.e¨/156û à c
e ¯ e ¬ ­�ä¤­Ùe ¯VÝ c(® ÞTß)à ®Y­ �T¯�¬ 2?9	@=Ò�¨kß)à~á¨d ¯ ¬ /156û=N
S�$&5¶c]É�Ó�#ªÔË-&%�57@\')F~*�';,J9	(_Í�f�%8,Jgh2��±#�ÏC,MP.57%8I)2?')@

'V9=ÎT'V<	NMd�ÍÈ@&2?%�Ui3	2?9	@�Ït(8$&,MRº%�2?*8$&57%Æ<J,Q,Q@�2.<.%�5657g¥579:*
Rn';*8$G*�$&5�gr572.(8k&%�56gr569:*L(6N
0�½·ât½2ã�À�ÄÆÃTÇE5YDrÂ{ä�äÈÁ%:"å{<¡5Q¿CÀ|:&À7Ç�ÂK¿
S�$&5 Þ:k&5�(+*�';,J9 ,?[®*8$&5 k&9&'VP.56%L(�2?IV'u*+` ,.[�9&,.9\×

-K56%8*8k	%83	2?*8'VP.5G[l%L2?<.gr579J*L2M*�';,J9µ5m«C57FH*�(h$	2J(¥3�57569"2.@Q×
@&%85�(8(857@¶3:`¶3�,.*8$ ACB�D1EÖ2?9�@ > � N A�B�D�E¶(+*�k	@Q×
'V57@"*8$&5�@\'V(j*8%�'V3&k\*8'V,.9",.[�*8$&5Ê569&57%8<J`Ë[l%L2.FH*8'V,.9Hæ�á
Í�çbè�Ò{éCÏ ö � ÷ è&ÍEçbè�Ò{é ö ê Ð+ë ÷ ÏÆ'V9 ��� ×¯gr57(8,.9¥-&$&,.*8,.-	%8,.×
@&k	F~*�';,J9 ö�Ý�÷ N � ';*8$	';9=*8$&5ª[l%L2?gr56Rª,.%�U1,?[	*�$&5�cTÉÙ(8';g¥×
k	IV2?*8'V,.9ËÍ�';9Êa�`:*8$&')2JÏ�FH,.gr-&IV56gr579J*�57@03Q`^2Wa]56*856%L(8,.9
[l%L2?<Jgr569:*�2?*8'V,.9h-	2.%�2.g¥56*8%�'V(�2M*�';,J9�c.2=@\';%�57FH*ªF6,.gr-	2?%�';×
(8,.9¥2?IVI;,MRª57@�*8$&5�5HÕQ*�%�2JF~*8'V,.9¡,?[�2.9¡,.-&*8'Vgr2.I:[l%�2.<.gr569\×
*L2M*�';,J9¨-�2?%L2?gr5H*�56%?ì$í(îO¨EîÊá Í�e ¯ eJø ��ï e ¯ eJe.ø ����ð � ï8ï� ��ð ���$ñ Ï~c*�$	2M*¡F6,.gr-	2.%85�(i-&%856*j*+`»Rª56IVImRn';*8$ PM2?IVk&57(igr5�2.(8k&%85�@
'V9�Ð � Ðt�_Nº> � gr5�2.(8k&%85�@ (j57P.57%�2.I�@\'§«K57%8579:*8')2?I�FH%�,J(�(
(857FH*8'V,.9 @\')(+*�%8'V3&k\*�';,J9	( ö ø ÷ *8$	2?*¡2?IVI;,MRª57@Ê*8$&5b@&5H*857%j×
gr'V9	2M*�';,J9^,?[]%�2?*8'V,J(�,?[TPM2?%�';,Jk	(nÔY×¯gr57(8,.90Þ:k	2?%�Ub2?9�@
(8-&'V9b(+*L2M*�57(7c.2?9	@r(8k&3	(857Þ:k&579J*�F6,.gr-	2.%8')(j,J9	(TRn'u*�$r*8$&5
9Qk&g=3�57%�(�,J3	(856%�P.57@�2M*�Ð � Ð � ×¯F6,.IVI;')@\57%�(7N



q

0
ò

5000
ó

10000

15000

1.7 1.8 1.9 2

m(Kππô )  [ GeV/c
õ 2 ]

[ 
c
a
n
d
id

a
te

s
 /

 2
0
 M

e
V

/c
2
 ] D+ →ö  K-π÷ +π÷ +

no CST life time tagø
0
ò

50
ó

100

1.7 1.8 1.9 2

m(Kππô )  [ GeV/c
õ 2 ]

[ 
c
a
n
d
id

a
te

s
 /

 2
0
 M

e
V

/c
2
 ] H1 prel

Fit
ù

CST life time tag:  S
ú

l > 8

10
-2

10
-1

1

10

pû t(D
ü +)  [ GeV/c ]
ý

dσ
vi

s / 
dp

tþ   [ nb
 / 

G
eV

/c
 ]

D+ → K-πÿ +πÿ +

H1 prel
�

2.5
�

5
�

10
-3

10
-2

10
-1

10 10
2

Q
� 2  [ GeV2 ]

dσ
vi

s / 
dQ

2   [
 n

b 
/ G

eV
2  ]

H1 prel

2
�

0
�

0.5
�

1

-1.5 -0.75 0
�

0.75
�

1.5
η� (D
ü +)
ý

dσ
vi

s / 
dη

�   [
 n

b 
]

H1 prel
�

0
�

2.5
�

5
�

7.5
�
10

0.2
�

0.4
�

0.6
�

y�

dσ
vi

s / 
dy

  [
 n

b 
]

H1 prel
�

AROMA (LO)

c + 4.3⋅b
	

4.3⋅b
	

ÎT'V<.k&%�5�d\NT> � @&2M*L2�
 � � (j'V<.9	2.IJ(8';<J9	2?IJ569&$�2?9	F656gr569:*
Íl*8,.-KÏª3:`G2rP.57%j*�5HÕ�(856-	2.%�2?*8'V,.9G(j'V<.9&'§l�F72?9	F65�%85�ÞJk	';%�5H×
gr569:*+Û�@\'§«K57%8579:*8')2?I �¤� -&%�,\@\k	FH*8'V,.9ùFH%�,J(�(h(857F~*�';,J9	(
Í�3�,.*j*8,Jg�
](8,.IV')@b@\,?*L(�ÏHc\FH,.gr-	2.%85�@rRn'u*�$b*�$&5rc]É�-&%�5H×
@\')F~*�';,J9	(�Í�@	2?%�Ub3	2?9�@	Ï~N
fYIVIQ*8$&5�(j5ªgr572J(jk&%�56gr579J*L(Æ(8k&-&-K,.%8*]*8$&5�$Q`Q-�,.*8$&5�(j')(

*�$	2M*�*�$&5WFL$	2.%8g�[l%�2.<.gr569:*�2?*8'V,.9�-&%�,QF657(�(i'V(�k&9&'VP.56%8×
(�2?Iêc\5.N <	NVcQ*8$&5�%�57(8k&I;*�(ª[l%�,.gåÐ � Ð � F62?9G3K5�2?-&-&IV'V57@W*8,
Ð�Ò&×¯-&%�,\FH57(�(857(7N

ât½h¾H¿C5Y��:"D6À�Ç�Å�698C:\Á%<µÂK¿TÇ�Ä;< =iÁ­ÂtÃÆÄTÅ?À�Ç�ÂK¿
É�9&5r,?[ª*8$&5Wgr2.';9º'V9:*856%�57(j*�(i'V9º*8$	5hI;57-\*8,J-&%8,\@\k�F~×

*�';,J9±,.[-q�èTs gr57(8,.9�(i'V(�2^F6IV2.%8'§l�F62?*8'V,.9�,?[ª'u*L(�-&%�,?×
@\k�F~*8'V,.9G-&%�,\FH57(�(7N
BmÕ\-K56%�';gr569:*L2?IVI;`JcK'V9&57IV2J(+*�'VF¥-&%�,\@\k	F~*�';,J9Ê-&%�,\FH5�(8(857(

2.%85�(856IV57FH*857@^3Q`Ggr572?9�(Y,?[m*�$&5¤Z/P hmS§w%X�N�ZE}�Z/N�f¡P­2.%8')2?3	I;5
æ�
���� í��

��� í c\Rn$	56%�51ç��»')(�*8$&51[l,.k	%j×¯gr,.gr569:*8k	g�,?[t*�$&5

q	è���gr57(8,.9�N"S�$&5dq�è��®gr57(8,.9	(h2.%85^')@\569:*�'�l	5�@Ë3Q`
*8$&57';%�@&57F62­`\(�*8,hIV56-&*8,.9G-	2.';%L(6N

ZEUS

pT
2 (GeV2)

dσ
/d

p T�2  (n
b/

Ge
V2 )

ZEUS 96-97
KZSZ (NLO, CS)
0.117 
�

< α� s(M
�

Z) < 0.121
1.3 
�

< mc < 1.6 GeV

KZSZ (LO, CS)
 

0.4 < z < 0.9

10
-2

10
-1

1

10

0 5 10 15 20 25

10

102
!

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
z

d 
σ 

/ d
 z

 [n
b]

H1
C
"

S+CO ÕHO improvedÕ,  x3
C
"

S+CO LO
C
"

S LO
C
"

S+CO LO resolved

ÎÆ'V<.k	%850q&NÙXZ9&57IV2J(+*�'VFKq�è��®-&$	,?*8,J-&%�,Q@&k	F~*�';,J9¨F6%8,:(8(j×
(j5�F~*8'V,.9�(hgr572.(8k&%�57@¨2.(r[lk	9	F~*�';,J9	(h,?[�Ò�à¨ Í	q�èTs Ï¥3Q`
ACB�D1E±Íl*8,J-�Ï�2?9	@Ëær3Q`�> � Í�3�,.*j*�,.gbÏ~NªÉ�PJ56%�IV2.'V@�2?%�5
*8$&5�-&%�57@&'VFH*8'V,.9	(�3	2J(j5�@W,J9G2.9	@puvc]É�Í¹*�,.-�Ï�2.9	@pcTÉ
Íl3K,?*j*�,.gbÏ�Ó�#ªÔ¬F72?I)FHk&I)2M*�';,J9	(6N

XZ9W*8$&5�*8$&57,.%�5H*8')F62.I;IV`¥[�2­P.,Jk&%85�@4u O Ó�#ªÔ$#i[�2.FH*8,.%�';×
v72M*�';,J9b2?-&-	%8,:2.FL$ ö p ÷ cJ*8$	5�FH%�,J(�(_(857FH*8'V,.9h')(�@\5�(8F6%8'V3�5�@
3:`�%mÍ¹ðQÒp] q�è��'&�Ï�á)(+*-, ö .C÷0/ æ\©%mÍlð:Ò�] _Ta_ ö .C÷ &±Ï~c
Rn$&56%�51*-, ö .C÷2/ 2?%�5�*8$	59u O Ó�#ªÔ I;,J9&<W@\')(j*�2?9�FH5¡gh2?×
*8%�'uÕº56IV56gr569:*L(bÍEcÆÔ-�»BªÏ�2?9�@ ©%Ë*�$&5W(8$&,.%8*�@\')(+*L2?9	F65
FH,Q543bFH'V569:*L(6c.F72?I)FHk&I)2?3	I;5�';9¥-KÓ�#ªÔ=cMRn'u*�$ . 3K56'V9&<1*8$	5
ÞJk�2?9:*8k&gî9Qk&g¡3K56%L(�,?[T*8$&5�F6,.IV,.k&%n(j*�2?*85.c&à ± � ï6587KN
S�$&')(vu O Ó�#ªÔY×Z2?-&-	%8,:2.FL$^FH,.9:*L2?'V9	(n3K,?*8$^*�$&5�*�%�2?×

@\'u*�';,J9	2?I�FH,JI;,Jk&%8×¯(8';9	<.IV5H*�gr,\@\56I öu� e&c �.�6÷ Íê#�E"�ÊÏ�2.9	@
*8$&5ùF6,.IV,.k&%8×ê,\FH*85H*ºgr,\@\56I ö;� d ÷ Íê#nÉr�ÊÏ±Rn$&57%85¨*8$	5



�

*8%L2?9	(8';*8'V,.9b[l%�,.g·*�$&51F6,.IV,.k&%�57@?_Ta_�(j*�2M*�5�-	%8,\@\k	F657@h'V9
*8$&5º$	2.%�@�(jk&3&×ê-&%�,\FH5�(8(b*8,µ*�$&5 FH,JI;,Jk&%j×Z(8';9&<JI;56*?l	9	2.I
(+*L2M*�5�-&%8,\F65657@	(�9&,.9\×¯-K56%8*8k&%�3	2M*�';PJ56IV`.N
EQ';9�FH5G#nÉ�×ZFH,J9J*�%8'V3&k\*�';,J9	(9*:, ö oM÷0/ 2?%�5h3K56IV';57P.57@�*�,

3�5�k&9&'VP.57%�(�2?Iêct*�$&56`ºF62.9 3�5G@\5H*�56%�gr';9&5�@ºRn'u*�$Ë@&2?*�2
2M*¡5JN <�NW*�$&5�SÆ56PM2?*8%�,.9 öu� q ÷ 2.9	@º2?-&-	I;'V57@�*�,Ê>�B O f
@&2M*L2&NnS�$Qk	(Y2rgr572J(jk	%85�,.[T*�$&57(85¥#nÉ�×ZFH,J9J*�%8'V3&k\*�';,J9	(
2M*W>�B O f -	%8,MPQ')@\57(r2ºP.57%8`�(j579	(j';*8'VP.5G*�57(j*h[l,.%h*�$&5
FH,J9	(j')(j*8569�FH`b,.[Æ*�$&5�gr,Q@&56IêN
S�$&5�Ò�à� ×¯@\57-�579	@\579	FH5b,.[�*�$&5WF6%8,:(8(�(857FH*8'V,.9	(�$�2­P.5

3�57569=g¥5�2.(8k&%�57@�3Q`i3�,.*8$¥> �iöu�
¬ c � ø ÷ 2?9	@rACB�D1E öu�%Ý�÷ N
f�(�2?9�5HÕ&2?gr-&IV5Y*�$&51%85�(jk&I;*�(�3Q`�ACB�D1Eh2?%�5�(8$&,MRn9b'V9
l	<¡qhÍl*8,.-KÏ_2?9�@¥F6,.gr-	2.%85�@=Rn';*8$h3K,?*�$¤cTÉ�2?9�@�u-cTÉ
-&%�57@\')F~*�';,J9	( öu� e&c �.� c �|�?÷ Rn';*8$	';9¨*8$	5»#�E"� N�S�$&5�cTÉ
FH,J9J*�%8'V3&k\*�';,J9µ2?IV,.9&5r')(�*�,:,0IV,MR�cTRn$&56%�572J(1*8$&52u-cTÉ
F62.IVF6k&IV2?*8'V,.9	(1@\5�(8F6%8'V3�5¡*8$&5r@&2?*�2b-	%856*j*+`^R�57I;I]Rn';*8$&'V9
*8$&50Í�%�2?*8$&57%1I)2?%�<.5­Ï�*�$&56,J%856*8')F62?ITk&9	F656%8*�2.';9:*8'V57(7c�'V9	@\';×
F62?*857@G3Q`h*�$&5�3	2?9�@�N
Ô�'§«K57%8579:*8')2?I�FH%�,J(�(�(857FH*8'V,.9<;=%tè>;tæ¨gr572J(jk&%�57@�3Q`

> � 2?%�5^(j$&,MRn9�';9ÙÎT';<�N_qÙÍl3K,?*j*�,.gbÏ¡[l,.%b2±IV2.%8<J5�v6×
%�2.9&<.5¥ÍEæ4áÙe ¯V� ÏHcQ2.9	@bF6,.gr-	2?%�57@bRn'u*�$�cTÉ�*�$&56,J%856*8';×
F62.I�F62.IVF6k&I)2M*8'V,.9�(]Rn'u*�$&';9r*�$&5vu O Ó�#ªÔ?#�[�2JF~*�,.%�';v�2M*8'V,.9
[l%�2.gr56Rª,.%�U ö;���.÷ N Ô�';%�57FH*h-&$&,?*�,.9¨FH,.9:*�%8'V3&k\*�';,J9	(=2J(
R�57I;I�2.(]%�57(8,.IVP.57@=-&%�,\FH57(�(857(]2?%�5�';9	F6I;k�@\57@r2?9�@¥(8$&,MRn9
(j57-	2?%L2M*�56IV`.N fª*bæ¨2?3K,MP.5±e	N q¨@\'V%85�F~*^-&$&,.*8,.9ØFH,J9\×
*8%�';3	k\*8'V,.9	(=@\,.gr'V9	2M*�5W2?9�@�*8$&5G#nÉîF6,.9:*8%�';3	k\*8'V,.9º')(
@\,.gr'V9	2?9:*W2?*?æA@Ûe ¯ ø	NÙXZ9�,J%�@\57%r*8, @\5�(8F6%8'V3�5G*�$&5
(j$�2?-K5.c:*8$&512.@&@&'u*�';,J9b,?[T#nÉ�FH,J9:*8%�';3&k&*8'V,.9	(�$&56IV-	(7cQ2J(
@\,Q57(m21(j-K57F6'�lKFªFL$	,.')FH5ª,?[�Þ:k&';*85n(8gr2.I;I"cÆÔ-�ÊB�(7cM$&,MR�×
56PJ56%Æ*8$&5�9&,.%�gh2?IV'V(�2M*�';,J9	(�2?%�5�(j*8'VI;I:*�,:,�I;,MR F72?IVI;'V9&<Y[l,J%
IV2.%8<J5iUJ×ê[�2.FH*8,J%�(7N
S�$&5Y9Qk&g¡3K56%ª,?[�-	2.%�2.gr5H*857%�(_569:*857%8'V9&<�*�$&57(85�F6,.g¥×

-	2?%�')(j,J9	(_')(�I)2?%�<.5JcJ2.9	@¥*8$Qk	(�*8$&5�-&%�57(8569:*8IV`h2­P­2.';I)2?3	I;5
gr572.(8k&%�56gr569:*L(m@\,�9&,?*�2.I;IV,MRË,J9&5�*8,�@&'V(j*8'V9&<.k	'V(8$r3�56×
*+R�575690@\'§«K57%8579:*�gr,\@\57IV(n`J5H*�N

Bt½2ãtÄC<i<¡:\Á�Ci:&¿TÃ 6=Â�¿TÅT�ÈÄCD�Ç�ÂK¿CD
S�$&5_-&%�,\@\k	F~*�';,J9�,?[&FL$	2.%8gòÞ:k	2?%�U\(�'V9¡Ð�Ò&×ZFH,.IVIV'V(8';,J9	(

2M*i>�B O fÖ$	2J(n3�57569Ê(j*8k�@\';5�@03Q`^'V@\579:*8';[l`:'V9&<WFL$�2?%�g
';9±*8$	5=[l,J%8g ,.[ � ×Y2.9	@ q�è��_×¯g¥5�(j,J9	(7N�XZ9»*�$&5r,MP.56%8×
2?IVIC-&'VFH*8k&%�5.c:*�$&5�$	2.%�@b9	2M*�k&%85�,?[�*�$&5�FL$�2?%�g·-	%8,\@\k	FH×
*8'V,.9r-&%�,\FH57(�(]2?-&-K572.%�(T*�,i3�5�l	%�grI;`¡57(j*�2?3	I;')(j$	57@�c.2.9	@
*8$Qk	(^`Q'V56I)@&(G%85�2.(8,.9	2.3&I;5±-&%�57@\')F~*�';,J9	(�[l,.%G*8$&5±*8,.*�2.I
-&%�,Q@&k	F~*�';,J9Ë%L2M*85�(6N�S�$&5G(8$	2.-�5G,?[�@&'�«C56%�569:*8')2?IY@&'V(j×
*8%�';3	k\*8'V,.9	(Y'V(n'V90<.579&56%L2?IC%�572J(j,J9	2?3&IV`hRª56IVI�-&%�57@\')F~*�57@
3Q`±*�$&5G-KÓ�#ªÔîF72?I)FHk&I)2M*�';,J9	(7cTRn';*8$Ë-�,:(8(8';3	I;5�5HÕ&FH57-\×
*8'V,.9	(=2M*�I)2?%�<.5�Þ:×êPM2?IVk&5�(6c]2?I;*8$&,Jk&<.$±*8$	5b-&%�57@\')F~*�';,J9	(

*�569	@�*�,h3�5�3K56IV,MRù*�$&5�@&2M*L2&N
XZ9â*8$&5 F62J(j5 ,?[¶'V9&56I)2.(j*8')F q	èts gr57(8,.9 -&%�,?×

@&k	F~*�';,J9�c *8$&5 uvc]É F62?I)FHk	IV2?*8'V,.9	( 3	2.(857@ ,J9
u O Ó�#ªÔ$#­[�2.F~*�,.%�';v�2M*�';,J9 Rn'u*�$ F6,.IV,.k&%8×¯(8'V9&<.IV5H*�F6,.9\×
*�%8'V3&k\*�';,J9	(µ2.I;,J9&5¨@&57(�FH%�';3K5¨*8$&5ù@&2?*�2ØRª56IVIhRn'u*�$&';9
57%8%�,.%L(7cm*8$Qk	(r56ÕQ$	';3&';*8'V9&< 9&,º'V9	@\')F62?*8'V,.9	(¥,?[�FH,JI;,Jk&%8×
,\FH*85H*�F6,.9:*8%�'V3&k\*8'V,.9�(6N

D1EGFHEIDJEIK 6 E ã
� N > � F6,.IVIV2.3�NVc?X~N?fY3\*�c{h�N�w�SzcJÔ1B�EY��p.øM×Ze.e � Í � p.pJøJÏ~N
d&N®ACB�D�EËFH,.IVI)2?3�NVc'L�N]ëª%�56';*+R�57<	c�h�N9w%SzcªÔ�BªE � p ¬ ×
� p.qGÍ � pJp ¬ Ï~N

q	N·ECN�Î	%8';Õ\';,J9&5.cphmNbw%SucNM¶LYf
X6OQPChmN�NRO�S âTBVU c¥ø.qJq
Í � p.p ¬ ÏHN

� N�� N�#ª2.F7FH')2?%�'ÈcCECNCÎ&%�'uÕ\'V,.9&5¡2.9	@»a]N u�2J(j,J9�cXW�YGZ'M
[t¼\[{â c&e.e.øGÍÈd.e.e � Ï~N

¬ N®ACB�D�E®F6,.IVIV2.3�N;c�FH,.9:*�%8'V3&k\*�';,J9 ÝMo ø�*�,ÖX8#ª>�B�a
F6,.9\[l57%8579	FH5Jc&fYgh(+*�56%L@&2?gÛd?e.e:d\N

ø	N > � FH,.IVI)2?3�NVc&FH,J9J*�%8'V3&k\*�';,J9 � e �
¬ *�,hX8#ª>�B�a¨F6,.9\×
[l57%8579	FH5Jc&fYgh(+*�56%L@&2?gÝd?eJeJd\N

Ý N®ACB�D�E®F6,.IVIV2.3�N;c�FH,.9:*�%8'V3&k\*�';,J9 ÝTÝMo *�,ÖX8#ª>�B�a
F6,.9\[l57%8579	FH5Jc&fYgh(+*�56%L@&2?gÛd?e.e:d\N

o N®ACB�D�E®F6,.IVIV2.3�N;c�FH,.9:*�%8'V3&k\*�';,J9 ÝMo&� *�,ÖX8#ª>�B�a
F6,.9\[l57%8579	FH5Jc&fYgh(+*�56%L@&2?gÛd?e.e:d\N

p	N·/¥N SiNªëª,\@\Rn'V9�h�N4w�Szc$M�Lkf
X6O^]vh�x�O`_ba ¼ c �.� d ¬
Í � p.p ¬ ÏHc�57%8%L2M*�k&gcM�LYf
X6Od]-hmx�O\_eafa ¬?ot¬ q�Í � p.p Ý Ï~N

� e&N�� NIgi%�s2.gr56%�c2hmNpw%Szc9M�LYf
X6O�PChmN�NROhS âiBfU c�ø ¬ Ý
Í � p.p ¬ ÏHN

�J� N�� Nigi%�s2.g¥57%7c�jIU�}mSkOlM¶LYf
X6OmS B aTntc&q^Í � p.p.ø:Ï~N
� d\N�� N�#ª2JF6F6'V2.%8'êcR�µNegi%­s2?gr57%7c®Ô�BªE � p.ø?×¯eJe ¬
Í � p.p ¬ ÏHN

� q&N�ÎªNmfY3K5¡hmNyw�Szc�#ªÔ1ÎÖFH,JI;I)2?3tN;c8M�Lkf
X6Oo]-hmx�O8PCh�N�NRO
p n�c&q Ý e � Í � p.p:d.ÏHN

�|� N�� N`gi%­s2?gr57%7cia_%�,.<�Nªam2.%j*�N�u�k	FHIêN�a�$:`\(7N BVq c �
Íêd?e.e � ÏmÛ

�
¬ N�> � FH,.IVI)2?3�NVc�#�N=f�@\I;,T«TcdhmNKw�Szc�Ô1B�EY��×ZeJd=# ¬ p	c
d.e.eJd&N

� ø&N�> � FH,.IVI)2?3�NVc�#�N=f�@\I;,T«TcdhmNKw�Szc�Ô1B�EY��×ZeJd=#?ø.e	c
d.e.eJd&N

�%Ý NÆACB�D�E®F6,.IVIV2.3�N;c�FH,.9:*�%8'V3&k\*�';,J9 ÝTÝ�¬ *�,ÖX8#ª>�B�a
F6,.9\[l57%8579	FH5Jc&fYgh(+*�56%L@&2?gÛd?e.e:d\N


