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Zeus Run 45669 Event 4030 date:   23-10-2003   time: 10:11:42Z
eV
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E= 94.84 GeV = 59.62 GeVtE = 46.93 GeVzE-p = 47.64 GeVfE = 47.21 GeVbE
=  0.00 GeVrE =  7.78 GeVtp = -2.21 GeVxp = -7.46 GeVyp = 47.91 GeVzp

phi= -1.86 = -4.01 nsft = -2.30 nsbt =-100.00 nsrt = -3.28 nsgt
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run 44535: GTT latency (ms)

MVD   SLT latency

mean          1.396 ms
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é]Ö�/+ØbØ�ÙÞÝ)ÙÞ(.Ö ù�� *,Ô9&�-)(.ÖbÖ�Ôv0'/3&)Ô´0ÞÔv/+ØbÙ;Ö�Óª/ÒÖ�Ô9ô Ðd&)(.-�-ÊÓ+&�(.Î�*�Ù[Ö�ÙÞÝ)Ù[/3Ý)ÙÞÜ+Ô�Ý¹(�×�/3ß+Ô´Îb-¹Ôí(+èÆÝ)Ñ�ÔíÐ9Îb&)&)ÔvÖHÝ
ø,ã�ù`ú�Øb/3Ý)/�(.Ö"
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×	Ôv/+Ö�Ü3/+0[Î�Ôä(+èR×�/+ÖHó�Ô9Ü+ÔvÖHÝÆ-)Ñb/3*,Ô7Ü3/3&�Ù[/3ÕX0ÞÔv-9òH-�ÎbÐ�Ñ´/+-�Ý)Ñ�Ô`Ý)Ñ�&�Î�-¹Ý�/+ÖbØ 
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÷üÙÞÓ.Îb&)Ô�ûv2 ���ÆÑ�Ô�Ø�Ô9*,ÔvÖbØ�ÔvÖbÐdÔÊ(+è�Ý)Ñ�Ô�Ðd&)(.-)-µ-)ÔvÐGà
Ý)Ù[(.ÖªÜ+Ô9&�-�Îb- �²èS(+&µÙ[Ö�Ð90[Îb-)ÙÞÜ+Ô�
]Ô9Ý`*b&)(¢ØbÎbÐdÝ)Ù[(.Ö²è§(+&
� Õ�&)(./+Ø ��/+ÖbØ � Ö�/3&)&)(xô ��
]Ô9Ý)-vë
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Ô9&)Ý)ÙÞÔv-Æ(+è�Ý)ÑbÔ �jÿ�� -)Î�Õ²*�&)(@ÐdÔv-�-9ë
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&)Ô9Ó.ÙÞ(.Ö²(+è�Ý)ÑbÔjØ�Ô9Ý¹ÔvÐdÝ¹(+&vë

÷�(+&gÔ9Ü+ÔvÖPÝ)-gô�Ñ�Ô9&)Ô	Ý~ô�(=
¹Ô9Ý)-j/3&)Ô�Ø�Ô9Ý¹ÔvÐdÝ¹ÔvØ"ò$Ý)Ñ�Ô�-)/+×�*�0ÞÔ	Ð9/+Ö�Õ,Ô�è§Î�&�Ý)Ñ�Ô9&µØbÙÞÜ¢Ù[Ø�ÔvØÒÙ[ÖPÝ¹(´Ô9Ü+ÔvÖHÝ)-jô�Ù[Ý)Ñ
ÔvÙÞÝ)Ñ�Ô9&�Ý�ô�(�Õb&)(./+Ø 
¹Ô9Ý)-9òbÝ~ô�(�Öb/3&)&)(�ô�
¹Ô9Ý)-9òb(+&Æ(.Ö�ÔgÕb&)(./+Ø²/+ÖbØ²(.Ö�ÔjÖb/3&)&)(�ô�
¹Ô9Ý9ë

÷üÙÞÓ.Î�&�ÔDûx1Ê-)Ñ�(�ô�-�ØbÙ[-¹Ý¹&=ÙÞÕ�Î�Ý)ÙÞ(.Ö�-ü(+èRÐd(.- /  ò¢ô�Ñ�Ô9&�Ô�/  Ù[-�Ý)Ñ�Ôä/+ÖbÓ.0ÞÔ7(+èRÝ)Ñ�Ô`ØbÙ 
¹Ô9Ý�/Oþ�Ù[-�ô�ÙÞÝ)Ñí&)Ôv-¹*,ÔvÐdÝ�Ý¹(
Ý)Ñ�Ô�Õ,Ôv/+× ØbÙ[&)ÔvÐdÝ)ÙÞ(.Ö	Ù[Ö�Ý)Ñ�ÔÆØ�Ù 
]Ô9Ý'ÐdÔvÖHÝ¹&)ÔÆ(+è,×�/+-)-'èS&�/+×�Ô+ëü÷üÙÞÓ.Îb&)Ôjûx11�c0ÞÔ9è§Ý �ü-)Ñ�(�ô�-üÝ)Ñ�Ô�×�(@ØbÎ�0[Îb-R(+è,Ðd(.- / 
è§(+&7Ý)Ñ�ÔDÕb&)(./+Ø�àBÕb&)(./+ØÒ/+ÖbØÏÖ�/3&)&)(xôÆà�Öb/3&)&)(�ôÉÐd(.Ö ý Ó.Î�&�/3Ý)ÙÞ(.Öb-äÐ90ÞÔv/3&�0[ó´Ù;0[0[Îb-¹Ý¹&=/3Ý)Ù[Ö�Ó	Ý)Ñb/3ÝäÝ)Ñ�ÔDÕb&)(./+Ø¢àBÕb&�(./+Ø
Ðd(.Ö ý Ó.Îb&�/3Ý)ÙÞ(.ÖÒØ�(.×�Ù[Öb/3Ý¹ÔvØªÕHóªÓ.0[Î�(.Ö¢àBÔdþ�Ð�Ñb/+ÖbÓ+ÔÊ*b&�(@ÐdÔv-)-)Ôv-�&�Ù;-¹Ôv-7×�(+&)ÔÊ-¹Ý¹Ô9Ô9*X0Þó+ò!/+-�Ôdþ¢*,ÔvÐdÝ¹ÔvØÏè§(+&`/í-¹*XÙ[Ö
ûÆ*�&)(+*�/3Ó./3Ý¹(+&vò¢ô�Ñ�Ô9&�Ôv/+-'Ý)Ñ�ÔäÖb/3&)&)(�ô�à�Öb/3&)&)(�ôáÐd(.Ö ý Ó.Î�&�/3Ý)ÙÞ(.ÖíÑb/+-'Ý)ÑbÔ7×	(+&)Ôä-)Ñb/+0[0[(xôï&�Ù;-¹ÔÆ(+è!Ý)Ñ�Ôä-¹*�Ù[Ö²û � Ú
*b&)(+*X/3Ó./3Ý¹(+&vë

Ú34



 ZEUS

0

1

2

3

4

5

6

7

8

9

10

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

    ZEUS (prel.) 98-00 (broad-broad jets)
    ZEUS (prel.) 98-00 (narrow-narrow  jets)
•
°  PYTHIA

 |cos θ*|

 d
σ/

d|
co

s 
θ* | (

ar
bi

tr
ar

y 
un

it
s)

 ZEUS

0

1

2

3

4

5

6

7

-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8

    ZEUS (prel.) 98-00 (broad-narrow jets)•
 PYTHIA

 cos θ
broad

*

 d
σ/

dc
os

 θ
br

oa
d

*    
  (

ar
bi

tr
ar

y 
un

it
s)

÷üÙÞÓ.Î�&)Ô�ûx1 ���ÆÑ�ÔjØbÔ9*WÔvÖ�Ø�ÔvÖbÐdÔµ(+èüÝ)Ñ�ÔgÐd&)(.-�-�-¹ÔvÐdÝ)ÙÞ(.ÖªÜ+Ô9&�-)Îb-�Ðd(.- / äè§(+&�ØbÙ 
¹Ô9Ý 
¹Ô9Ý�*b&)(¢ØbÎbÐdÝ)Ù[(.Öíè§(+&�Ü3/3&�ÙÞ(.Î�-
Ðd(.Ö ý Ó.Îb&�/3Ý)ÙÞ(.Öb-�(+è � Õb&)(./+Ø���/+ÖbØ � Öb/3&�&)(xô � 
]Ô9Ý)-9ë

ú¢Ù;ÖbÐdÔ�Ý)ÑbÔ�Õb&�(./+Ø¢à�Öb/3&)&)(�ôïÐd(.Ö ý Ó.Î�&=/3Ý)ÙÞ(.ÖgÔvÖ�/3Õ�0ÞÔv-�Ý)Ñ�Ô�Ó.0[Î�(.Ö 
¹Ô9Ý�Ý¹(`Õ,Ô�ØbÙ[-¹Ý)Ù[ÖbÓ.ÎbÙ[-)Ñ�ÔvØjèS&)(.×ÉÝ)Ñ�Ô
@Îb/3&)ß

¹Ô9Ý|Ý)Ñ�Ô�-)ÙÞÓ.ÖbÔvØÊÜ3/+0[Î�Ô�(+è,Ðd(.- / �Ð9/+Ö�ÕWÔ�×	Ôv/+-�Î�&)ÔvØ�ô�Ñ�Ô9&�Ô�/ �Ù;-|×	Ôv/+-)Î�&)ÔvØ�ô�ÙÞÝ)ÑD&)Ôv-¹*,ÔvÐdÝ|Ý¹(jÝ)Ñ�Ô�Õ�&)(./+Ø�
]Ô9Ý9ë
÷üÙÞÓ.Î�&)Ô´ûx1A�§&�ÙÞÓ.ÑHÝ �Æ-�Ñ�(xô�-äÝ)Ñ�Ô	Ðd(.- / µØbÙ[-)Ý¹&�ÙÞÕ�Î�Ý)Ù[(.ÖMèS(+&`Ý)Ñ�Ôv-)ÔDÕ�&)(./+Ø¢à�Öb/3&)&�(xôÉÔ9Ü+ÔvÖPÝ)-9ë �ÆÑ�Ô�ØbÙ[-¹Ý¹&�Ù[Õ�Î�Ý)ÙÞ(.Ö
Ð90ÞÔv/3&�0[ó�&�Ù[-)Ôv-D×�(+&)ÔM&�/3*�Ù[Ø�0Þó Ù[Ö�Ý)Ñ�Ô´èS(+&�ô�/3&�Ø Ø�ÙÞ&)ÔvÐdÝ)ÙÞ(.Ö!ò�Ðd(.- / SE û3ò�Ðd(.Öb-)Ù[-¹Ý¹ÔvÖHÝ	ô�ÙÞÝ)Ñ�Ý)Ñ�Ô²Øb(.×�Ù[Öb/+ÖHÝ
&)Ôv-¹(.0[Ü+ÔvØM*b&)(¢ÐdÔv-)-�Õ,ÔvÙ[Ö�Ó���� E�����ô�Ñ�Ô9&)ÔµÝ)ÑbÔjÙ[ÖbÐd(.×�Ù[ÖbÓDÓ.0;Î�(.Ö²Ù[-�è§&)(.×�Ý)Ñ�Ôµ*�&)(+Ý¹(.Ö!ë

"$# " #(% �M* C @ �;7��
	 � .�> @G>/9 = @�C ��> @
��C B
ézÝ´Ñ�/+-MÕ,Ô9ÔvÖá0[(.Ö�Ó Ôv-¹Ý)/3Õ�0[Ù[-�Ñ�ÔvØáÝ)Ñb/3ÝMÝ)Ñ�Ô�&)Ôv/+0`*�Ñ�(+Ý¹(.Ö"ò���� � 4��ÆÑb/+-M/ *�/3&�Ý¹(.ÖbÙ[ÐÒ-¹Ý¹&�ÎbÐdÝ)Î�&�Ô+ò7ô�Ñ�Ù[0ÞÔ
/3Ý�ÑbÙ[Ó.Ñ ���´ÙÞÝ�Ù;-	Ðd(.×�×	(.Öb0Þó Ðd(.Öb-)Ù;Ø�Ô9&)ÔvØ Ý¹( Õ,Ô²/�*,(.Ù[ÖHÝ]à�0[ÙÞß+Ô´*�/3&�Ý)Ù[Ð90ÞÔ²/+ÖbØïÎ�-¹ÔvØï/+-�/ *b&)(+Õ,Ô´(+èäÝ)ÑbÔ
*�/3&)Ý¹(.Ö�Ù[ÐÊ-)Ý¹&�ÎbÐdÝ)Î�&)ÔD(+è�Ñb/+Øb&)(.ÖbÙ[ÐgÝ)/3&)Ó+Ô9Ý)-9ëÊã�Ü+ÔvÖÒÝ)Ñ�(.Î�Ó.Ñ�Ðd(.Öb-)Ù[ØbÔ9&�/3Õ�0ÞÔÊ*b&)(+Ó+&)Ôv-)-äè§&)(.× Ý)Ñ�Ô�Ý)Ñ�Ô9(+&)Ô9Ý)Ù[Ð9/+0
/+ÖbØ�Ôdþ¢*WÔ9&=Ù[×	ÔvÖHÝ)/+0W-�Ù[Ø�Ôv-�Ñb/+-�&)ÔvÐdÔvÖHÝ)0Þó�Õ,Ô9ÔvÖ´×�/+Ø�Ô`Ù[Ö´Ù[ÖHÜ+Ôv-¹Ý)ÙÞÓ./3Ý)Ù[Ö�ÓDÝ)Ñ�Ôµ-¹Ý¹&�Î�ÐdÝ)Î�&)Ôä(+è$Ü¢ÙÞ&)Ý)Îb/+0X*�Ñ�(+Ý¹(.Öb-vò
Ý)Ñ�Ôg% �`÷�-Æ(+è�Ý)ÑbÔµÜ@ÙÞ&�Ý)Îb/+0,*�Ñ�(+Ý¹(.Ö²/3&�Ôg0ÞÔv-)-�ô�Ôv0[0,ß¢Ö�(xô7ÖMÝ)Ñb/+ÖMÝ)Ñ�(.-)Ôj(+èRÝ)ÑbÔj&)Ôv/+0!*�Ñb(+Ý¹(.Ö!ë
�ÆÑbÔ�ØbÙ �,Ô9&)ÔvÖHÝ)Ù[/+0�ØbÙ 
]Ô9ÝgÐd&�(.-)-Ê-)ÔvÐdÝ)ÙÞ(.Ö!ò 6 �'936 ���F�$è§(+& 8 � ) , &  � 	 1D
 � � Ô�� � 8 � ) , & �� 	 2�
 � � Ô�� ����Û -

� � ) , - 4Ò/+ÖbØ�4�
 Ú - � - 4�
 �,�ÒÙ[Ö�Ý)Ñ�Ô�&=/+Ö�Ó+Ô�4�
[ûA- ���7- Ú34+4+4 � Ô����´/+ÖbØ�Ù;Ö Ý)Ñ�Ô�*�Ñ�(+Ý¹(+*b&�(@ØbÎ�ÐdÝ)ÙÞ(.Ö
&)Ô9Ó.ÙÞ(.Ö ��� -ìû � Ô�� � èS(+&RÝ)Ñ�Ô�ØbÙ[&)ÔvÐdÝ]àBÔvÖbÑb/+ÖbÐdÔvØg&)Ô9Ó.ÙÞ(.Ö�� : ��� +� 	 4�
r1 �;�"/+ÖbØgÝ)Ñ�Ô'&)Ôv-)(.0ÞÜ+ÔvØ¢àBÔvÖbÑb/+Ö�ÐdÔvØj&)Ô9Ó.ÙÞ(.Ö
� : ��� +� -ï4�
r1 �;� �@Ý¹(+Ó+Ô9Ý)Ñ�Ô9&�ô7ÙÞÝ)Ñ	Ý)Ñ�ÔÆÝ¹(+Ý)/+0WØbÙ 
¹Ô9Ý'Ðd&)(.-)-�-¹ÔvÐdÝ)ÙÞ(.ÖíÑb/vÜ+Ô7ÕWÔ9ÔvÖ�×	Ôv/+-)Î�&)ÔvØ"ë �ÆÑbÔ�×	Ôv/+-)Î�&�Ôv×	ÔvÖPÝ)-
/3&)Ôí*b&)ÔvÐ9Ù[-¹Ôí/+ÖbØ�Ðd(�Ü+Ô9&�/ªô�Ù[Ø�Ô	&=/+Ö�Ó+Ô�(+è�*�Ñb(+Ý¹(.Ö Ü¢ÙÞ&)Ý)Îb/+0[Ù[Ý)ÙÞÔv-9ò$Ù[Ö�Ð90[ÎbØbÙ[ÖbÓíÝ)Ñ�Ô�Ý¹&�/+Öb-)ÙÞÝ)Ù[(.Ö�&)Ô9Ó.ÙÞ(.Ö�èS&�(.×
*�Ñ�(+Ý¹(+*�&)(@Ø�ÎbÐdÝ)ÙÞ(.Ö�Ý¹( �äé)úWë4�ÆÑ�ÔÆ×�Ôv/+-)Î�&)ÔvØ�Ðd&�(.-)-�-¹ÔvÐdÝ)Ù[(.Öb-|èc/+0[0�Õ@óD×	(+&�ÔÆÝ)Ñb/+Ö	è§(.Î�&'(+&�ØbÔ9&�-|(+è!×�/3Ó.ÖbÙÞÝ)Î�Ø�Ô
(xÜ+Ô9&�Ý)ÑbÙ[- � � &�/+ÖbÓ+Ô+ë ��Ñ�Ô�Ðd&)(.-)-�-¹ÔvÐdÝ)ÙÞ(.ÖíèS(+&�: ��� +� - 4�
r1 �jèc/+0[0[-|×	(+&�Ô�&�/3*�Ù;Øb0ÞójÝ)Ñb/+Ö�Ý)Ñb/3Ý�è§(+&�: ��� +� 	 4�
r1 ��
ã'Ü+ÔvÖ�Ý)Ñ�(.Î�Ó.Ñ�Ý)Ñ�Ô�Ý¹(+Ý)/+0�Ðd&)(.-)-Ê-¹ÔvÐdÝ)ÙÞ(.Ö�Ù[-jØ�(.×�Ù[Öb/3Ý¹ÔvØ Õ@ó�Ù[ÖHÝ¹Ô9&�/+ÐdÝ)ÙÞ(.Öb-Êô�ÙÞÝ)Ñ� : ��� +� 	 4�
r1 �;�jè§(+& �����
û94 � Ô����F�XÝ)Ñ�Ô9&)ÔDÙ[-�-¹Ý)Ù;0[0!/�Ðd(.ÖHÝ¹&�ÙÞÕ�ÎbÝ)ÙÞ(.Ö²(+è'/3Õ,(.Î�Ý7Ú32 � è§&)(.× 0[(xô�àC: ��� +� Ô9Ü+ÔvÖHÝ)-äÔ9Ü+ÔvÖÏè§(+& ���j/+-äÑbÙÞÓ.Ñª/+-
�34+4 � Ô�� � 

�ÆÑbÔ ����Ø�Ô9*,ÔvÖbØ�ÔvÖ�ÐdÔ�(+è�Ý)ÑbÔ�ØbÙ[&)ÔvÐdÝ]à,/+Ö�Øg&)Ôv-)(.0ÞÜ+ÔvØ¢àBÔvÖbÑb/+Ö�ÐdÔvØDÐd(.×�*W(.ÖbÔvÖPÝ)-ü(+èbÝ)ÑbÔ�ØbÙ 
]Ô9ÝüÐd&)(.-)-ü-¹ÔvÐdÝ)ÙÞ(.Ö

Ñb/+-�Õ,Ô9ÔvÖ²-)Ý)ÎbØbÙÞÔvØ´Ù[Ö²×�(+&)ÔjØ�Ô9Ý)/+Ù[0"Î�-)Ù[Ö�ÓDÝ)Ñ�Ôj&�/3Ý)Ù[(

 � 6 �
6 � � � : ��� +� -ï4�
r1 �;� 9

6 �
6 � � � : ��� +� 	 4�
r1 �;�




�ÆÑ�Ô|Ôdþ¢*,Ô9&�Ù[×	ÔvÖHÝ)/+0./+ÖbØgÝ)Ñ�Ô9(+&)Ô9Ý)Ù[Ð9/+0HÎbÖbÐdÔ9&)Ý)/+Ù;ÖPÝ)ÙÞÔv-$0[/3&)Ó+Ôv0ÞóµÐ9/+ÖbÐdÔv0HÙ[ÖµÝ)Ñ�Ô'&=/3Ý)ÙÞ(�òO-)(ÆÝ)Ñb/3ÝR/�×	(+&)Ô�-¹Ý¹&=Ù[Ö�Ó+ÔvÖHÝ
Ý¹Ôv-¹Ý7(+è�Ý)ÑbÔjÝ)Ñ�Ô9(+&)óMÙ[-�*,(.-)-�ÙÞÕ�0ÞÔ+ë'÷üÙÞÓ.Î�&�Ô�û*?�-)Ñb(xô�-�Ý)ÑbÔg&�/3Ý)ÙÞ(� /+-�/�ècÎbÖbÐdÝ)Ù[(.Ö´(+è ���µÙ[Ö´Ý)Ñ�&�Ô9ÔÊØbÙ �,Ô9&)ÔvÖHÝ

Ú¢û



ZEUS

0

1

2

10 -3 10 -2 10 -1 1 10 10 2 10 3

d
σ/

d
Q

2 (x
γo

b
s <0

.7
5)

 / 
d

σ/
d

Q
2 (x

γo
b

s >0
.7
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Jet energy scale uncertainty
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