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nB`DGR�H\DUl�PKJQZ`B"HKL>F]P\?CJ>B�h��3?SFUN�P�l�HKDUB�DUB�P\@C?Aa�FU?AZt���1�I� ��� i�L|P\aGB�h&h>BEFUBOZ`FUHKD�aG?Al�u>@�P6FU?AH[J�PKJQh
DUB�PK@A?Aa�FU?AZ�FGD]PKZ]ro?AJ>v ZOHfhoB�?Aa'k>DUBOaGB`JfFUBOh{; � NQB�?AJ>�|u>BOJQZ`B�HKR�N|PKhoDUH[J>?AZ�?AJmFUB`D]PKZ`FU?AHKJQa'H[J��MP�_zHKu>D
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§(¨�¨E©<ª�«G¬Q¨EªKE¬{®f¨E¯g°o¬{®o±9²T¯g¬<ªK®o'³I°>±�±g¯g´<ª\�µ¶«U²�³�·�¸|¨E©{ª�¹>ª\E¨Eª\º�´Mª6¨`ªK»�¨`°o�¯�¼Iª\ºM½�ª[»�¨Eª[´�¨`°�½<E°m¹|¯�´Mª�©{¯�¾>©M¿
½<`ªK»6¯�¼E¯�°>¬&À7ª[®o¼EÁ<`ª\À�ª\¬Q¨`¼�Â'¯C¨`©�®t½-°o¯g¬>¨�Eª[¼]°>±�Á<¨E¯g°o¬�°fÃ(ÄÆÅ5Ç9ÀÈ°o�É�ªK±�°mÂÊ°m¹>ª\�®o¬&Á<¬<½<`ªK»\ªK´MªK¬>¨`ªK´
®o»K»6ª\½<¨`®f¬�»6ª�`ª\¾>¯�°>¬7°oÃIË »\°>¼MÌ-Ë|ÍÏÎ{Ð Ñ>Ò<¸>Â'©<ª\`ª�Ì�¯�¼5¨`©<ª�¨``®>»OÓ ½-°o±�®f�®o¬<¾o±gªoÔ�Õ�©<ª�®fÀ"É{¯C¨`¯�°>Á{¼�´Mª\¨Eª[»�¨E°>
´MªK¼E¯g¾o¬�Â'¯�±g±9Eª[¼]Á{±C¨�¯�¬�ª6º<»\ª\±g±�ªK¬>¨�¹oªK]¨`ª6ºM¯g¬<¾7®o¬{´tÖ-®z¹o°oÁ{�¨O®f¾o¾>¯�¬{¾"½-ª\EÃ¶°o`À�®o¬{»6ª>Ô5Õ�©<¯g¼�»\°o¬Q¨E`¯�É{ÁM¨E¯g°o¬
× Ø Ù ´MªK¼`»6`¯�É-ªK¼�¼`»6°o½-ªo¸�¹m®f±g¯g´<®f¨E¯g°o¬Æ®f¬{´ÚEª[¼]Á<±�¨E¯g¬<¾�½�ªK]Ã¶°>EÀt®f¬�»6ª�°oÃ�¨E©{ªÛ²�³(Ü+«GÝ5ªK]¨`ª6ºÞ½{®>»OÓm®f¾oª>¸�®
¼]°oÃ�¨UÂ(®oEª�½{®>»OÓz®o¾oª�Ã¶°o'¹>ª\E¨Eª6º�´Mª6¨`ªK»�¨`°oE¿cÉ�®o¼EªK´�ªK¹oªK¬>¨'`ªK»\°o¬{¼]¨E`Á{»�¨`¯�°>¬ß®f¨'¨E©<ª�«U²�³�Ô
Õ�©<ª�²�³(Ü�«GÝ5ªK]¨`ª6ºà½{®>»OÓm®f¾oª�½<`°m¹|¯g´Mª[¼ ¨E°|°o±�¼�Ã¶°ot¹>ª\E¨Eª\º|¯g¬<¾�¸3Ö�®z¹>°oÁ< ¨`®o¾o¾o¯g¬<¾q®f¬�´á¨`©<ª�´Mª6¨`ª\E¿

À�¯�¬{®f¨E¯g°o¬â°fÃ(¨E©{ª�©<ªK®z¹|ã�äQÁ{®oEÓ�»O©�®f`¾oªt¼]¯g¾o¬Û°fÃ(¨E©{ªt±�ª[®o´M¯g¬<¾&©{®>´ME°>¬å¯g¬â©<ªK®z¹|ã&Ö-®z¹o°oÁ{IæUª\¨`¼KÔ�Ü<°>
¹oªK]¨`ª6ºM¯�¬{¾{¸5¨`©<ª�ç-Ý�Õ�è�é�¨E°>½�°>±�°>¾o¯�»\®f±�¹>ª\E¨Eª6ºâê{¬�´M¯�¬{¾â®o±�¾>°o`¯C¨`©<À�´MªK¹oª\±g°o½-ªK´àÉ|ãàë"Ô3ìQ®o»OÓM¼E°o¬qÃ¶°>
í ²1ë�¯�¼�¯�À�½<±gª\À�ª\¬Q¨`ªK´ × î Ù Ô�Ü<°>�¨`©<ª ê{`¼]¨�¨`¯�À�ª7Â'¯C¨`©<¯g¬Û®o¬�«U²�³Ê¼E°fÃ�¨UÂ�®f`ª�ªK¬Q¹|¯gE°>¬<À�ª\¬Q¨K¸�¨E©{ª À�°o`ª
¼]½-ªK»\¯Cê-» ç-Ý�ï�«UðÊÉ{`®o¬{»O©ß°oÃ�¨E©<ª�®o±�¾>°o`¯C¨`©<Àñ¯�¼�½<`°m¹|¯g´Mª[´�¯g¬&®o´<´<¯C¨`¯�°>¬ß¨`°t¨E©{ª�Â'¯g´MªK±�ã�Á{¼EªK´�ç-Ý�ò�ó í
É<O®f¬{»O©TÔ
Õ�©<ªßç-Ý�ò�ó í ®o½<½<`°>®o»O©åÁ{¼EªK¼�®�¹>ª\E¨Eª6ºåÃ¶Á<¬{»6¨E¯g°o¬á»\®o±g»\Á<±�®m¨Eª[´åÃ¶E°>Àõô]½{E°>É{®fÉ<¯g±g¯C¨Uã&¨`Á<É-ªK¼`ö�EªK½M¿

Eª[¼]ªK¬Q¨E¯g¬<¾Û¨E©<ª�¨``®>»OÓ|¼7¯g¬Ï®ßæUª\¨KÔÞ÷�®fº|¯gÀt®Û°fÃ�¨`©<ª&¹oªK]¨`ª6ºqÃ¶Á<¬�»�¨E¯g°o¬�¯g¬Ï¨E©<`ª\ª\¿�´M¯gÀ�ª\¬{¼E¯g°o¬{®o±�¼E½{®>»6ª
®f`ª�¼]°>Á<¾o©Q¨�®f¬�´�¨`©<ª�ø+ù�°oÃ�¨E©<ª�¹>ª\E¨Eª6º�ê<¨�¯�¼'À�¯�¬<¯gÀ�¯g¼EªK´�É|ãß®o¬�¯C¨`ª\O®m¨E¯g¹oª�½<`°M»6ª[´MÁ<`ªoÔ3«G¬&»6°>¬Q¨EO®o¼]¨K¸
ç-Ý�ï�«UðÏ¯g¬<¯�¨E¯�®f±g±�ã"´<ª6¨EªKEÀ�¯g¬<ªK¼+¨`©<ª�É�ª[¼U¨3®f½{½<E°zºM¯gÀt®m¨E¯g°o¬�¨E°�¨E©<ª'´M¯gEª[»�¨`¯�°>¬"°fÃ�Ö{¯g¾o©Q¨�°oÃ{¨`©<ª'ú�¿�©{®o´M`°o¬
¯�¬q»K®f¬{´M¯�´<®f¨Eª�û`¿gæUª6¨`¼�®o¬{´åÁ{¼]ª[¼�¨E©<ªt®>´<´M¯�¨E¯g°o¬{®o±5ÓQ¯g¬<ªKÀ�®f¨E¯�»7¯�¬MÃ¶°>EÀt®f¨E¯g°o¬Û½<E°m¹|¯�´MªK´�É|ã&¨E©<¯�¼&ôE¾o©<°Q¼U¨
¨EO®o»OÓMö�¨E°"ê{¬{´ Ø ¿c½<`°o¬{¾�´MªK»K®zã"¹oªK]¨`¯g»\ªK¼I®f¬{´t¼E©<°oE¨]¿�±g¯�¹>ªK´�ú�¿�©{®o´<E°>¬�´MªK»K®zã|¼3¬<°f¨�`ªK¼E°o±g¹oª[´ Ã¶E°>À�¨`©<ª
¯�¬Q¨`ª\O®o»�¨`¯�°>¬ß½-°o¯g¬Q¨KÔ
Ü�±g®z¹>°oÁ<�¨`®o¾o¾o¯g¬<¾�¯g¼�®>»\»6°>À�½<±�¯�¼E©<ªK´�Á{¼]¯g¬<¾&®ß¬<ª\Á<O®f±5¬{ª6¨�®f½<½{E°Q®o»O©TÔ"Õ�©{ª�¼E°fÃ�¨UÂ�®f`ª"¯g¬{»\±�Á{´<ªK¼�®

Ã¶Á<±g±�¬<ªKÁ<`®o±3¬<ª\¨UÂI°>EÓ�½�®o»OÓm®f¾>ª Â'`¯C¨E¨EªK¬qÉQãÛë"Ô�ü�®f¯g±�ªKãoÔ�ü(ãå´<ª6Ã�®fÁ{±C¨[¸1¨`©<ªtÖ�®z¹>°oÁ<�¨`®o¾&¯g¼�°oÉM¨O®f¯g¬<ªK´
Ã¶E°>Àý¨`©<ª�®o±�¾>°o`¯C¨`©<Àþ´MªK¹oªK±�°>½�ª[´�É|ãÏò�ÔIÿ�®zÂ'ÓQ¯g¬<¾Q¼ × Å Ù ¸'©<°mÂ(ª\¹>ª\t¯�¨ß¼E©<°oÁ<±�´ÏÉ�ª�¬<°f¨`ªK´Ï¨E©�®m¨�¨`©<ª
¯�À�½<±gª\À�ªK¬>¨O®m¨`¯�°>¬à¯�¼"©<¯g¾o©{±�ãÛÖ{ª\º|¯gÉ<±gªo¸3®o±�±g°mÂ'¯�¬{¾&¨E©<ª�Á{¼Eª\"¨E°â»O©{®f¬<¾>ªt¨E©{ª�¯g¬<½<ÁM¨�¹m®f`¯g®oÉ<±�ª[¼�Ã¶°>"¨`©<ª
¬<ª6¨UÂ(°o`Ó¸M¯C¨O¼'®fO»O©<¯�¨EªK»6¨EÁ<`ª�®f¬{´�¨EO®f¯g¬<¯g¬<¾�À�ª6¨E©{°|´TÔ
ë�ª\¨EªKEÀ�¯g¬{®m¨`¯�°>¬�°fÃM¨`©<ª(äQÁ{®oEÓ�»O©{®oE¾>ª3¯g¼+¯g¬<¯C¨`¯g®o±�±gã�±�¯gÀ�¯C¨`ªK´�¨E°�»K®o¼EªK¼+¯�¬"Â'©<¯g»O©�¨E©<ª(±�ª[®o´M¯g¬<¾�©{®o´M`°o¬

¯g¼�»O©{®oE¾>ªK´ÛÁ{¼E¯�¬{¾å®f¬�®f½<½<`°>®>»O©q´Mª\¹>ª\±g°o½-ªK´á®f¨ í ²+ëÈ®o¬{´qÀ�°M´M¯�ê{ªK´�®o¼7´MªK¼`»6`¯�É-ªK´à®m¨7®�½<`ª\¹|¯�°>Á{¼
²�³�� í Â(°o`Ó|¼E©<°>½ × � Ù Ô���¯C¨`©åç-Ý�ï�«Uð"¸|¨E©<ª�É{®>¼]¯�¼�¯�¼'½<`°m¹Q¯�´Mª[´tÃ¶°o'ª\º|¨Eª\¬�´M¯�¬{¾�¨E©<ª�Ã¶Á<¬�»�¨E¯g°o¬�®f±g¯C¨Uã�¨E°
»6°m¹>ª\'®f±�¼]°�¬<ªKÁM¨EO®f±9©�®o´M`°o¬{¼K¸|Á{¼E¯�¬<¾7¨`©<ª í ²1ë »O©{®f`¾oª�´M¯g½�°>±�ª�¨`ªK»O©<¬<¯�äQÁ<ª × � Ù Ô
Õ�©<ª�³�����¿cÉ�®o¼EªK´q½{®>»OÓm®f¾oªßÁ{¼EªK¼ ¨E©<ª&²�³I«Eè ´<®f¨`®�Ã¶°o`À�®f¨ × � Ù Ã¶°>�¯�¬<½{ÁM¨�®f¬{´�°oÁM¨`½<ÁM¨�®f¬�´à¯�¼

¯�¬Q¨`ª\EÃ�®o»6ª[´�¨E°�¨E©<ª�®f¬{®o±�ãM¼E¯g¼�®f¬{´t`ªK»\°o¬{¼]¨E`Á{»6¨E¯g°o¬7Ã¶`®oÀ�ª\Â(°o`Ó ÷�®oE±g¯�¬�ò'ªK»\° × 	 Ù Ô5§�¬�¯�¬Q¨EªK]Ã�®>»6ª�¨E°�¨`©<ª
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ì>§ í Åm¿�É{®>¼]ª[´�� í ¼E°fÃ�¨UÂ�®f`ªIÃ¶O®fÀ�ªKÂI°>EÓ�°>E¾�Ô ±�»\¼E¯gÀ × Ò Ù ¯�¼3½<±�®f¬{¬<ªK´7¨`°�É�ª�Â'E¯�¨]¨`ª\¬t¯g¬t¨E©<ª�¬<ªK®o5Ã¶ÁM¨EÁ{Eª>Ô
Õ�©<ª�»6°M´Mª7¯g¼�®z¹m®f¯g±g®oÉ<±gª ®m¨�¨E©<ª�«U²�³Æ¼]°oÃ�¨UÂ(®oEª ½�°>]¨O®f± × Ñ Ù ®o¬{´&¨`©<ª�ç-ª\ÁM¨`©<ª\¬q³IÝ í EªK½�°Q¼]¯�¨E°>Eã × Ø Î Ù Ô
Õ1° Ã�®o»\¯�±g¯�¨`®m¨`ª�»\°oÀ�½{®f`¯�¼]°>¬{¼3°oÃ1Eª[¼]Á{±C¨O¼3Ã¶`°oÀ�«U²�³�½<©|ã|¼E¯�»\¼(¼U¨`Á{´M¯gªK¼(½�ªK]Ã¶°>EÀ�ª[´tÉ|ã�´<¯��ª\`ª\¬Q¨�¾o`°oÁ<½{¼K¸
¯�¬&®>´<´M¯�¨E¯g°o¬�® ¬{ª\ÂÊ³IÝ í EªK½�°Q¼]¯�¨E°>Eã�»K®f±g±�ª[´àô]¨`®f¾>¬<ª6¨Oö"©�®o¼(É�ªKª\¬&¼Eª6¨'Á<½�¯�¬�ç-ªKÁM¨E©{ª\¬ßÃ¶°o'½<`°m¹|¯g´M¯g¬<¾
¨EO®f¯g¬<ªK´�¬<ª\Á<O®f±�¬<ª6¨UÂ(°o`ÓM¼5¯g¬t¨E©<ª�Ã¶°o`Àt®m¨�Á�¼]ª[´tÉ|ã"¨`©<¯g¼(½{®>»OÓm®f¾oª>Ô���¼]ªK`¼3¨EO®f¯g¬<¯�¬{¾�¨E©<ªK¯�(°mÂ'¬t¬<ªKÁ<`®o±
¬<ª6¨UÂ(°o`ÓM¼\¸�ªoÔ ¾{Ô(Ã¶°o�¼]½-ªK»\¯Cê-»�½<©|ãM¼]¯�»\¼�½<`°|»\ªK¼`¼]ª[¼\¸�®f`ª�ª\¬{»\°oÁ<O®f¾>ªK´ß¨E°�Àt®oÓoª�¨`©<ª\À ®z¹m®f¯g±g®oÉ<±gª�¨E°t¨`©<ª
»6°>À7À Á<¬<¯�¨Uã�¯g¬�¨E©<¯�¼�Â(®zã>Ô
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 = 92 GeVs

open: FORTRAN code with SGV input jets

full: LCFIVertex with SGV input jets
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Ü�¯�¾>Á<Eª Ø�� ³I°oÀ�½{®oE¯�¼E°o¬�°fÃ|¨`®o¾o¾>¯�¬<¾�½-ª\EÃ¶°o`Àt®f¬{»\ª�®o»O©<¯gª\¹>ªK´�Â'¯C¨`©�¨E©{ªI²�³(Ü�«GÝ5ªK]¨`ª6º�½{®o»OÓm®f¾>ª5®f¬{´�¨`©<ª
½<`ª\¹|¯�°>Á{¼�Ü�è�ò�Õ'ò�§�ð »6°M´Mª>¸{Á{¼E¯g¬<¾t¯g´<ª\¬Q¨E¯�»\®o±T¯�¬{½<ÁM¨�ªK¹oª\¬Q¨O¼�®m¨'¨`©<ª���¿�`ªK¼E°o¬{®o¬{»6ª>Ô3Õ+®o¾o¾o¯g¬<¾�½<Á<`¯�¨Uã
¯g¼'¼E©<°mÂ'¬�®o¼IÃ¶Á<¬{»6¨E¯g°o¬�°fÃ�ª���»6¯gª\¬�»6ãtÃ¶°>'ûO¿�æUª\¨`¼'®f¬�´��O¿gæUª6¨O¼\Ô5é�ªK]Ã¶°>EÀt®f¬�»6ª�Ã¶°>��O¿gæUª6¨`¼'®>¼E¼EÁ<À�¯g¬<¾ °>¬<±gã
û`¿�É{®o»OÓ|¾o`°oÁ{¬{´t¯�¼�®f±�¼]°�¼E©<°mÂ'¬TÔ5§�±g±T¨O®f¾o¾>¯�¬{¾ `ªK¼EÁ<±�¨`¼'®f`ª�¯�¬�ª6º<»\ª\±g±�ªK¬>¨�®o¾o`ª\ªKÀ7ªK¬Q¨KÔ

é3`¯�°>(¨E°�´MªK¹oª\±g°o½{À7ªK¬Q¨�°oÃ+¨`©<ª�²�³(Ü�«GÝ5ªK]¨`ª6ºß½�®o»OÓm®f¾>ªo¸M½{®o]¨'°fÃ�¯�¨`¼�Ã¶Á<¬�»�¨E¯g°o¬�®f±g¯C¨UãßÂ(®>¼'®z¹z®o¯�±�®fÉ{±�ª
¯�¬ß¨E©{ª�Ã¶°>EÀ °oÃ+Ü�è�ò�Õ'ò�§�ðÆE°>ÁM¨E¯g¬<ªK¼(Â'©<¯�»O©�©�®o´ßÉ�ªKª\¬�Á�¼]ª[´�¯g¬�»\°o¬mæUÁ{¬{»�¨`¯�°>¬�Â'¯�¨E©ß¨E©<ª�ü�ò�§�ÿ�÷ í
÷&°o¬Q¨`ª7³(®f`±�°�µ�÷å³�·'¼E¯�À Á<±�®m¨E¯g°o¬�®o¬{´�Eª[»6°>¬{¼U¨`EÁ�»�¨E¯g°o¬ × ØoØ Ù Á{¼EªK´�Ã¶°o�¨E©<ª7Õ'ó í ²+§'¿GÕ'ë�ò × Ø[î Ù Ô'Õ�©<ª
Ã�®o¼]¨"÷å³Ê½{E°>¾oO®fÀ í ¯gÀ"Á<±�®m¨`¯�°>¬Û®���O®f¬{´<ª7Ý�¯C¨`ªK¼`¼]ª>¸ í ��Ý ¸1´MªK¹oª\±g°o½-ªK´åÉ|ã�÷qÔ1ü(ªKE¾>¾o`ª\¬ × Ø Å Ù ®f¬{´
¯�¬Q¨`ª\EÃ�®o»6ª[´�¨E°"¨E©<¯�¼(Ü�è�ò�Õ'ò�§�ðÞÖ�®z¹o°>Á<5¨O®f¾ × Ø � Ù ¸|®f±g±�°mÂ(ªK´t´<ª6¨`®o¯�±gªK´�»6`°>¼`¼3»O©<ªK»OÓM¼3¨E°"É-ª�½-ª\EÃ¶°o`À�ªK´
´MÁ<`¯�¬{¾�¨E©{ª ´MªK¹oª\±g°o½{À7ªK¬Q¨�½<©{®>¼]ª>Ô�ò'ªK¼EÁ<±�¨`¼�Ã¶E°>ÀÈ¨EªK¼]¨`¼�°fÃ3¹m®f`¯g°oÁ{¼�¼]ªK½{®fO®m¨`ª�½{®fE¨`¼�°fÃ5¨E©{ª"½{®>»OÓz®o¾oª
ÂIªKEª�½<`ªK¼Eª\¬Q¨`ªK´�®m¨'¨E©{ª î ÎoÎ � ó�³(ÜM§Ê«U²�³�Â(°o`ÓM¼]©{°o½ × Ø � Ù Ô
§�¼�ê{¬{®o±+¼]¨Eª\½�°fÃ5¨E©{ª »6°M´Mª"¹z®o±�¯�´<®f¨E¯g°o¬T¸�¨E©<ª Eª[¼]Á{±C¨`¯�¬<¾�Ö�®z¹o°>Á<'¨`®o¾o¾>¯�¬<¾t½-ª\EÃ¶°o`Àt®f¬{»\ª"®o»O©{¯�ªK¹oªK´

Â'¯C¨`©�¨`©<ªIÜ�è�ò�Õ'ò�§�ð�� í ��Ý�»6°M´Mª�®o¬{´�Â'¯�¨E©"°>Á<1½�®o»OÓm®f¾>ª5Â(®>¼1»6°>À�½{®f`ªK´9¸zÁ{¼E¯g¬<¾�¯�´Mª\¬Q¨E¯�»\®o±������ �"!
#%$# ª\¹>ª\¬Q¨`¼�µ #'&)(�*,+-*/. * � * û6·�®f¨ ¨`©<ª0��¿�Eª[¼]°>¬{®f¬�»6ª�®f¬�´à®m¨�®å»\ª\¬Q¨E`ª�°oÃ�Àt®o¼`¼"ªK¬<ª\`¾oãâ°fÃ�1 ."&
� Î>Î2��ª\Ý ¸�¾oªK¬<ª\O®m¨`ªK´qÂ'¯�¨E©�¨E©{ª�é43�Õ'ÿ�«U§8÷å³ ½<`°o¾oO®fÀ × Ø � Ù ÔàÕ�©<ª í ��Ý ÷å³ ¼E¯gÀ"Á<±�®m¨`¯�°>¬àÂ�®o¼
ª6º|¨EªK¬{´Mª[´�¨E°ßÂ'E¯�¨Eª�°>ÁM¨�¨`©<ª"`ª\±gª\¹m®o¬>¨�¯�¬MÃ¶°>EÀt®f¨E¯g°o¬&¯g¬�²�³I«Eè Ã¶°o`Àt®m¨�®>¼�¯g¬<½<ÁM¨�¨E°ß°oÁ<�»6°M´Mª"Á�¼]¯g¬<¾
¨E©<ª�Ü�è�ò�Õ'ò�§�ðÊ¯g¬Q¨Eª\EÃ�®o»\ª�½<E°m¹|¯�´MªK´ßÂ'¯�¨E©<¯g¬&²�³I«Eè Ô
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Ü�¯�¾>Á<Eª Ø ¼]©<°mÂ�¼�¨E©<ªßEª[¼]Á<±�¨E¯g¬<¾�¨O®f¾o¾>¯�¬{¾&½�ªK]Ã¶°>EÀt®f¬�»6ª�Ã¶`°oÀ ¨E©<ª�²�³(Ü�«GÝ5ª\E¨Eª\ºÛ½{®>»OÓm®f¾oªt»\°oÀ7¿
½{®f`ªK´�¨`°t¨E©�®m¨�°oÃ�¨`©<ª Ü�è�ò�Õ'ò�§�ð »\°M´Mª�¯g¬�¨Eª\`Àt¼�°oÃ�¨O®f¾>¾o¯g¬<¾t½<Á<`¯C¨Uã�¹M¼'ª���»\¯�ªK¬{»6ã>¸{Ã¶°>�ª\¹>ª\¬Q¨`¼�®m¨
¨E©<ª ��¿�`ªK¼E°o¬{®o¬{»6ª>Ô1ó5º<»6ªK±�±gª\¬Q¨I®o¾o`ª\ªKÀ7ªK¬Q¨3¯g¼I¼]ªKª\¬�Ã¶°o�¨E©<ª�û`¿�®o¬{´7¨E©<ª��O¿c¨`®f¾�®>¼3Â(ª\±g±�®>¼�Ã¶°o�¨E©<ª��O¿�¨O®f¾
Â'©<ª\¬Û»6°>¬{¼]¯�´MªKE¯g¬<¾�ûO¿cÉ{®>»OÓ|¾o`°oÁ<¬{´�°>¬<±�ã>¸9®o¼�¯g¼�`ª\±gª\¹m®f¬Q¨�Ã¶°>�¼E°oÀ�ª ½<©|ã|¼E¯�»\¼�½<E°M»\ªK¼`¼]ª[¼\Ô�§�¾>EªKª\À�ª\¬Q¨
®m¨'¨`©<ª�©<¯g¾o©<ªK'ª\¬<ªKE¾>ãt¯g¼'ª[äQÁ{®f±g±�ã�¾o°|°M´9Ô
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Ü�¯�¾>Á<Eª î � í °>À�ª�°oÃT¨E©{ª�¹m®oE¯�®fÉ<±gªK¼(Á{¼EªK´�¨E°t´M¯�¼U¨`¯�¬{¾oÁ<¯�¼]©�¨E©<ª�´M¯ �ª\`ª\¬Q¨�æUª6¨�Ö�®z¹o°>Á<O¼\Ô í ©<°mÂ'¬�®f`ª µ�®Q·
¨E©<ªß¯�À�½{®>»�¨"½�®fO®fÀ�ª6¨`ª\"¼E¯�¾>¬Mê�»\¯g»K®f¬{»\ªt°fÃ�¨E©<ª�À7°Q¼U¨7¼]¯g¾o¬<¯�ê�»K®f¬Q¨�¨EO®o»OÓå¯�¬q¨`©<ª�æUª\¨K¸�µ¶É-·�¨E©<ª�ô¶æU°>¯�¬Q¨
½<`°oÉ{®oÉ<¯�±g¯�¨Uã|ö(Ã¶°>1®f±g±f¨``®>»OÓM¼9¯�¬�¨`©<ª9æUª\¨1¨E°�°o`¯�¾>¯�¬{®f¨Eª5®m¨1¨E©<ªIª\¹oªK¬Q¨T¹oª\E¨Eª\º9¸Qµ�»K·¨`©<ª3¹>ª\E¨Eª6º�À"Á<±�¨E¯g½<±g¯g»\¯C¨Uã
¯�¬�¨`©<ª�æUª6¨�®o¬{´âµ�´{·I¨`©<ª ��� ¿G»6°>E`ªK»6¨Eª[´�¹oªK]¨`ª6º�Àt®o¼`¼KÔ
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Ü<°>±�±g°mÂ'¯�¬{¾�¨E©<ª�¼]Á{»K»6ª[¼E¼]Ã¶Á<±�»\°M´Mª'¹m®f±g¯g´<®f¨E¯g°o¬T¸Q½-ª\EÃ¶°o`À�®o¬{»6ª'°oÃ¨E©<ª�²�³(Ü�«GÝ5ª\E¨Eª6º�½{®>»OÓz®o¾oª'Â'¯�¨E©tÀ�°o`ª
Eª[®f±g¯g¼]¨E¯�»�¯�¬<½{ÁM¨'Â(®>¼I¼]¨EÁ{´<¯�ª[´9Ô3Ü<°>�¨`©<¯g¼�½{Á<E½-°>¼Eªo¸Q¨`©<ª�¼`®fÀ�ª�é�3�Õ'ÿ�«U§Æª\¹>ª\¬Q¨`¼IÁ{¼EªK´tÃ¶°>(¨E©<ª�¹m®f±g¯g´<®f¿
¨E¯g°o¬ÛÂIªKEª7½{®>¼E¼EªK´�¨E©<`°oÁ<¾>©�¨`©<ª ��ó�§�ð�Õ � ¿�É{®o¼EªK´�Ã¶Á<±g±3÷å³ ¼E¯�À Á<±�®m¨E¯g°o¬â÷åè�ï�ï�§"¸-¹>ª\O¼]¯g°o¬åÎ � ¿GÎoÅ
× Ø 	 Ù ¸|®>¼E¼EÁ<À�¯g¬<¾�¨E©<ª�´Mª6¨`ªK»6¨E°oIÀ�°|´<ª\±²1ë�³(Î Ø í »f¸o¯g¬�Â'©<¯�»O©�¨E©{ª�¹oªK]¨`ª6ºt´Mª6¨`ªK»6¨E°oI±g®zã>ª\O¼5®f`ª�®f½{½<E°zº|¿
¯�Àt®f¨EªK´�É|ã�»\ãQ±g¯g¬{´Mª\O¼KÔ
é3©<°o¨E°>¬7»\°o¬|¹oªK`¼E¯�°>¬{¼+ÂIªKEª'¼EÂ'¯C¨O»O©<ªK´ ° ��¯g¬ ��ó�§�ð�Õ�¸o®>¼�¨E©<ª[¼]ª�»K®f¬7ªK®o¼E¯g±�ã�É-ª�¼EÁ<½<½<`ªK¼`¼]ª[´"±�®m¨`ª\[Ô

Õ1O®o»OÓM¼�¼]¨EªKÀ7À�¯g¬<¾&Ã¶`°oÀ ©{®o´<E°>¬<¯g»7¯g¬Q¨Eª\O®o»6¨E¯g°o¬{¼�¯�¬â¨`©<ª�É-ªK®fÀ ½<¯g½�ªß®f¬{´â¯g¬â¨E©<ª�¹oª\E¨Eª\ºÛ´Mª\¨Eª[»�¨E°>
±g®zã>ª\O¼(ÂIªKEª�¼EÁ<½<½<`ªK¼`¼]ª[´�®f¨'¨E©<ª�¨``®>»OÓ�¼]ªK±�ª[»�¨E¯g°o¬�¼]¨`®f¾>ª�Á{¼]¯g¬<¾t÷å³Þ¯�¬<Ã¶°o`À�®f¨E¯g°o¬TÔ
Õ�©<ª�²1ë�³(Õ1O®o»OÓ|¯g¬<¾�½{®>»OÓm®f¾oªIÉ|ã�§�Ômò�®o¼E½-ª\`ª��K® × Ø Ò Ù Â�®o¼+Á{¼]ª[´�¨`°�¼E¯�À Á<±�®m¨EªI¨EO®o»OÓ>ª\+©<¯C¨3´M¯g¾o¯�¨E¯��K®f¿

¨E¯g°o¬�®>¼E¼EÁ<À�¯g¬<¾"¼E¯�À�½<±gª ��®fÁ�¼E¼E¯g®o¬�¼]À�ª[®f`¯�¬<¾�°oÃ¨E©<ª�©<¯C¨O¼\¸M®o¬{´7Ã¶°o�¨EO®o»OÓ"`ªK»\°o¬{¼]¨E`Á{»6¨E¯g°o¬TÔ�ò'ªK¼EÁ<±�¨E¯g¬<¾
¨EO®o»OÓM¼�Â(ª\`ª"Ã¶ª[´å¯g¬Q¨E°�¨`©<ª �å°>±CÃ�½{®o]¨`¯g»\±�ª7Ö{°mÂ ®f±g¾o°o`¯�¨E©<À × Ø Ñ Ù ¨E°�°oÉM¨O®f¯g¬qò'ªK»\°o¬{¼]¨E`Á{»�¨`ªK´<é5®o]¨`¯g»\±�ª
°oÉMæUª[»�¨O¼\¸�Â'©<¯g»O©&Â(ª\`ª�½{®o¼`¼EªK´�°o¬�¨`°�¨E©<ª í ®m¨E°>EÁ7æUª\¨�ê{¬{´MªK × î Î Ù ¨E°t½-ª\EÃ¶°o`À�æUª\¨�ê{¬{´<¯�¬<¾�Á{¼]¯g¬<¾�¨`©<ª
ë�Á{E©{®oÀ	����¿�»\±�Á{¼]¨EªK'®f±g¾o°o`¯�¨E©<À Â'¯�¨E©&®�Q¿�»\ÁM¨�¹m®f±gÁ<ª�°fÃ5Î<Ð Î � Ô
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 = 92 GeVs

open: FORTRAN code with BRAHMS input

full: LCFIVertex with MOKKA, LDCTracking input

b
c (b-bkgr)

c

Ü�¯�¾>Á<Eª�Å � ³I°oÀ�½{®oE¯�¼]°>¬�°fÃ�¨`®f¾>¾o¯g¬<¾�½-ª\EÃ¶°o`Àt®f¬{»\ª7®>»O©<¯gª\¹oª[´&Â'¯�¨E©å¨E©<ªt²�³(Ü�«GÝ5ªK]¨`ª6º�½{®>»OÓz®o¾oª7®f¬{´
¨E©<ª&½{EªK¹Q¯g°oÁ�¼tÜ�è�ò�Õ'ò�§�ð »\°|´<ªo¸(Á{¼]¯g¬<¾â¯�´Mª\¬Q¨E¯�»\®o±'¯�¬{½<ÁM¨�ªK¹oª\¬Q¨O¼7®f¨t¨E©<ª"�'¿c`ªK¼E°o¬�®f¬{»\ªoÔ�Ü{°o�¨`©<ª
Ü�è�ò�Õ'ò�§�ð »\®o¼Eªo¸MªK¹oªK¬>¨O¼�ÂIªKEª�½{®>¼E¼EªK´�¨E©<`°oÁ{¾o©ß¨E©<ª�ü�ò�§�ÿ�÷ í ¼E¯�À Á<±g®f¨E¯g°o¬&®f¬�´�`ªK»\°o¬{¼]¨E`Á{»�¨`¯�°>¬T¸
Ã¶°o�¨`©<ª�²�³(Ü�«GÝ5ª\E¨Eª\ºß½{®>»OÓm®f¾oª�¨E©{ª�´Mª6¨`ªK»�¨`°o'`ªK¼E½�°>¬{¼Eª�Â�®o¼'¼E¯�À Á<±�®m¨Eª[´�Á�¼]¯g¬<¾t÷åè�ï�ï�§Ê®f¬{´ßª\¹>ª\¬Q¨
Eª[»6°>¬{¼U¨`EÁ�»�¨E¯g°o¬�½-ª\EÃ¶°o`À�ªK´�Á{¼E¯�¬{¾à÷�®f`±g¯�¬{ò�ªK»6°�Ô Õ�©<ª�¬<ªKÂ »6°M´Mªo¸�EÁ<¬�Â'¯�¨E©Þ¨E©<¯�¼�¯g¬<½<Á<¨K¸�ã|¯gª\±�´<¼
É�ª\¨]¨`ª\'¨O®f¾o¾>¯�¬{¾7½-ª\EÃ¶°o`Àt®f¬{»\ªo¸M¼Eª\ª�¨Eª\ºQ¨[Ô

Õ�©<ª�´Mª\Ã�®fÁ<±�¨�¨``®>»OÓ ¼Eª\±gªK»6¨E¯g°o¬tÁ{¼EªK´�¯g¬�¨E©<ª�²�³(Ü�«GÝ5ª\E¨Eª\º7½�®o»OÓm®f¾>ª'¯g¼�É{®o¼EªK´�°>¬�®�½<EªK¹|¯�°>Á{¼3¼]¨EÁ{´Mã
× î<Ø Ù Á{¼E¯�¬<¾�¨E©<ª�ü�ò�§�ÿ�÷ í ÷å³Û®f¬{´"Eª[»6°>¬{¼U¨`EÁ�»�¨E¯g°o¬1¸KÂ'¯�¨E©"¨E©<ª(À�°|´<¯Cê�»K®m¨`¯�°>¬�¨E©�®m¨1¨``®>»OÓM¼1¼]¨Eª\À�À�¯g¬<¾
Ã¶E°>Àñ¨`©<ª�´MªK»K®zãM¼I°oÃ�ï�¿G¼E©<°oE¨`¼(®f¬{´�²+®fÀ"É´<®>¼'®f`ª�¼EÁ<½<½<`ªK¼`¼EªK´ßÁ{¼]¯g¬<¾t÷å³Þ¯�¬<Ã¶°o`À�®f¨E¯g°o¬TÔ
Ü�¯�¾>Á<Eª î ¼]©{°mÂ�¼�¨E©<ªåÀ�°>¼]¨ß¼]ªK¬{¼E¯C¨`¯�¹>ª�¯�¬{½<ÁM¨ß¹m®oE¯�®fÉ<±gªK¼tÃ¶°o�¨`©<ª&Ö�®z¹>°oÁ<�¨`®f¾�®o¼tÁ{¼EªK´Þ¯�¬�¨`©<ª

ÿ�®zÂ'Ó|¯g¬<¾>¼�®f½<½{E°Q®o»O©TÔ�³I°>À�½{®f`ªK´�¨`°�¨`©<ª�½<`ª\¹|¯�°>Á{¼1ü�ò�§�ÿ�÷ í `ªK¼EÁ<±C¨ × îMØ Ù ¸m¨E©{ªK¼EªI¹m®f`¯�®fÉ<±gªK¼+½<`°m¹Q¯�´Mª
¼]°>À�ª\Â'©{®f¨�É�ª\¨]¨`ª\�¼]ªK½{®fO®m¨`¯�°>¬7½-°mÂ(ª\[Ô�Õ�©<ª�Eª[¼]Á{±C¨`¯�¬<¾�Ö�®z¹o°>Á<5¨`®o¾o¾>¯�¬<¾�½-ª\EÃ¶°o`Àt®f¬{»\ªo¸>½<Eª[¼]ªK¬Q¨EªK´�¯g¬
Ü�¯�¾>Á<Eª Å ¸�¯�¼�©{ª\¬{»\ª�¯�À�½<`°m¹oª[´9Ô�ò'ªK®>¼]°>¬{¼�Ã¶°o�¨E©<ª ´M¯��ª\`ª\¬�»6ª"¼Eª\ªK¬&À�®zãß¯�¬�»6±gÁ{´Mª ®�É�ª\¨]¨EªK�´Mª\¨Eª[»�¨E°>
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Eª[¼]°>±�Á<¨E¯g°o¬"°oÃ î Ç9À�É�ªK¯�¬<¾�®o¼`¼EÁ<À�ªK´"Ã¶°o�¨E©<ª�¬<ªKÂà`ªK¼EÁ<±�¨K¸o»\°oÀ�½{®f`ªK´�¨E°�¨E©{ªIÃ¶°>EÀ�ªK�¹m®o±�Á<ª(°fÃÅ<Ð � Ç9À�¸
®o¼(Â(ª\±g±®>¼3¨`©<ª�¼]Á{½<½<`ªK¼`¼]¯g°o¬t°oÃ�ï�¿G¼]©<°>]¨(®f¬{´ß²1®fÀ É-´{®m¿G´MªK»K®zã|¼K¸o½{©<°f¨`°o¬ß»\°o¬|¹oªK`¼E¯g°o¬{¼I®f¬{´�©{®o´M`°o¬{¯g»
¯�¬Q¨`ª\O®o»�¨`¯�°>¬{¼K¸�®f±g±1°oÃ5Â'©<¯g»O©&Â'¯g±g±1¬<ªKªK´�¨`°�É�ª�¨`®fÓ>ª\¬&¯g¬Q¨E°�®>»\»6°>Á<¬Q¨�½<`°o½-ª\`±�ãß¯�¬�®7Ã¶Á<¨EÁ<`ª"¹>ª\O¼]¯g°o¬�°fÃ
¨E©<ª�¼E°fÃ�¨UÂ�®f`ªoÔ
Õ�©<ª'²1ë�³(Õ1O®o»OÓ|¯g¬<¾�»6°M´Mª'»\®o¬ É-ª�EÁ<¬7¯g¬�´<¯��ª\`ª\¬Q¨5À�°|´<ªK¼KÔ�Õ�©<ª�`ªK¼EÁ<±�¨`¼5¼E©<°mÂ'¬"¯g¬7Ü�¯g¾oÁ<`ª î ®f¬{´

Ü�¯�¾>Á<Eª Å »6°o``ªK¼E½�°>¬{´�¨E°�¨E©{ª7ô]¨EO®o»OÓ�»O©<ªK®f¨EªK`ö{¸[Â'©{¯g»O©7Á{¼EªK¼�÷å³Û¯g¬MÃ¶°o`Àt®m¨`¯�°>¬�¨E°�®o¼`¼E¯�¾>¬�¨EO®o»OÓ>ª\1©{¯C¨O¼
¨E°�¨`©<ª�´M¯ �-ªKEªK¬>¨5¨``®>»OÓM¼\¸m`Á<¬7Â'¯C¨`©t°o¬<±gã�¨E©{ª í ¯�±g¯�»6°o¬<¿cÉ{®>¼]ª[´ ´<ª6¨Eª[»�¨`°oO¼\¸m¯cÔ ª>Ô�¹oª\E¨Eª\º"´Mª6¨`ªK»6¨E°o[¸ í ¯�±g¯g»\°o¬
¯�¬Q¨`ª\`À7ª[´M¯�®m¨Eª7¨``®>»OÓoª\7µ í «UÕ�·�®o¬{´&Ã¶°>EÂ�®fO´�¨``®>»OÓoª\7µ�Ü�Õ'ë�·�ÔT«�¨�Â�®o¼�¼]©{°mÂ'¬�¨E©�®m¨�Â'©<ª\¬å¯�¬�»6±gÁ{´M¯g¬<¾
¨E©<ª�©<¯C¨O¼�¯g¬å¨`©<ª�Õ'é(³ ®f¬{´Û`ª\½<±�®o»\¯�¬{¾�¨`©<ªt¨EO®o»OÓ�»O©{ªK®m¨`ª\�Â'¯�¨E©q®f¬q®o±�¾>°o`¯C¨`©<À ¯�¬�»6±gÁ{´M¯g¬<¾&Eª[®f±g¯g¼]¨E¯�»
½{®m¨E¨EªKE¬�`ªK»6°>¾o¬<¯�¨E¯g°o¬1¸>¨`©<ª�`ªK¼EÁ<±C¨`¯�¬{¾ ¨O®f¾>¾o¯g¬<¾ ½-ª\EÃ¶°o`Àt®f¬{»\ª�´M°|ªK¼�¬<°o¨�»O©{®f¬<¾>ª�¼E¯g¾o¬<¯�ê�»\®o¬Q¨E±gãoÔ

efficiency
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 = 500 GeVs

open: hadronic interaction tracks included

full: hadronic interaction tracks suppressed

b

c (b-bkgr)

c

Ü�¯�¾>Á<Eª �/� ó��ªK»6¨1°fÃ|¯�¬�»6±gÁ{´M¯g¬<¾'¨EO®o»OÓM¼9®oE¯�¼]¯g¬<¾(Ã¶`°oÀÚ©�®o´M`°o¬<¯�»�¯g¬>¨`ª\O®o»6¨E¯g°o¬{¼¯g¬�¨E©<ª3´<ª6¨Eª[»�¨`°oTÀt®m¨`ª\`¯g®o±
®f¬{´�¨E©{ª7É-ªK®oÀ ½<¯g½�ª�¯g¬�¨`©<ª�Eª[»6°>¬{¼U¨`EÁ�»�¨E¯g°o¬1¸T»6°oÀ�½{®oEª[´�¨E°�¨`©<ªt»\®o¼Eªo¸9¯g¬ÛÂ'©<¯g»O©å¨E©{ªK¼Eª"¨``®>»OÓ|¼�®oEª
¼]Á{½<½<`ªK¼`¼]ª[´�Á{¼]¯g¬<¾�÷Û³Þ¯g¬MÃ¶°>EÀt®m¨`¯�°>¬TÔ'§(¨�®t»\ª\¬Q¨E`ª�°fÃ5Àt®o¼`¼�ªK¬<ª\`¾oãß°fÃ 1 . & � Î>Î2��ª\Ý ¸û`¿c¨`®o¾o¾>¯�¬<¾
½�ªK]Ã¶°>EÀt®o¬{»6ª�»6±gªK®oE±gã�´MªK¾oO®o´Mª[¼\Ô

Õ�©<ª�ª �-ª[»�¨�°oÃ¯g¬{»\±�Á{´<¯�¬<¾�¨EO®o»OÓM¼3®f`¯�¼]¯g¬<¾�Ã¶E°>À ©�®o´M`°o¬<¯�»�¯g¬>¨`ª\O®o»6¨E¯g°o¬{¼�¯g¬�´Mª6¨`ªK»6¨E°oIÀt®m¨EªKE¯�®f±�®f¬{´
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