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 5 x 5 matrix
 "Ambiguous" crystals

 3 x 3 matrix

Barrel Endcaps
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       Xenon Calibration 1997
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       RFQ Calibration 1997

b)
Barrel
σ = 1.1%

Endcaps
σ = 1.0%

EBGO / Ebeam
B

G
O

 B
um

ps
 / 

0.
00

5

1

10

10 2

10 3

0.9 1 1.1 1.2 1.3 1.4

1

10

10 2

10 3

10 4

0.9 1 1.1 1.2 1.3 1.4

��79V-6�,+�<#ycz£%Dgq�N��?,CV3SB#�7F2O&(,+794�6%&+7F*-N�2"*3IAh1�A034���0Æ�?89�?)'&+,+*-N%2�2+�'8F�')'&(�'#<7FNU]`£-£��/�"!Z#A0Q&(0
03N�#�,+�')?*-N�2O&(,C6�)'&+�?#e6�2C7FN�V{0T~Æ�Ì�'N�*-Ne0QN�#�4�~�/��® )Y03897F4�,+0Q&(79*-N�2?cU�����U*-4%&(037FN��'#
h�iBj	�'N��?,CV3So,+�'2+*-896%&(79*-N�2�03,C��2+��*`.5N{*3No&+����=�8F*Q&(2?c

LU*-N�79&+*-,+79N�Vn&(�%�J)P�A0QN�N��?8¦4TS�)P�A03N�N��'81hRi j =>�?,OIK*-,+LJ03N�)'� � " 03N�#�IK*3,B2O&(6�#ySy79N�Vf&+���J03V-7FN%V
*3I¥&+���Wh�iBj \ ]YwT}¢b¤c	r�,+79*-,J&+*k]`£-£ �y��&(���{�Æ�?N�*3NË2CSG2C&+�?L .1032o03892+*e6�2C�?#ËIK*-,U&(���Wh�iBj
)Y0Q8F7F4%,(0Q&+7F*-N|c"�����Z7FNT&(�',+)?038F794�,(0Q&+7F*-N�*3I &+���ÆhRi j )',CSG2C&(038F2�.10321*34%&P0379N��?#U6�2C7FN�V��Ì�'N�*-NM897FV-�T&
+�032C���?2'�>.5�%7F8F�Ì&+���B034�2C*-8F6%&+��N�*-,+LJ03897FªY0�&(7F*3NJ.1032Z=%,+*`�G7F#��'#f4TS;h1�A0Q4��A0$�?8F�')'&+,+*-N�2'c1q�N��',+V3S
,+�'2+*-896%&(79*-N�25*3I§034¡*36%&�]3czw !Ê.1�',+��0Q)P��7F���-�?#�\^]`!Qw3b¤c<-R&Z&+��� 4>�?V37FN�N�79N�V$*3I§&+�����"qEr¦_U=���032+�Q�
&(�%��=�,C�?)'7F2+79*-N�*3I�&+�����Æ�?N�*3N¶)Y0Q8F7F4%,(0Q&+7F*-NË2O&P03,O&(�?#�&(*l#��'&+�?,+79*-,(0�&(�W#�6��W&(*l0l2C7FV-N�7:@A)Y0QN°&
#��')?,+�?032+�{7FNX&(���f0Y�30Q7F8�0Q4�8F�oh1��034��A0�2C&P0�&(7F2O&(79)?2?c � � ¨©N¶]`£-£ ��&+���mh�iBjt�'N��?,CV3S[,+�?2C*-8F6y&(7F*3N
*-4%&(037FN%�?#m6�2C7FN�VJ�Ì�?N%*-N�)Y03897F4�,+0Q&(79*-Np.R0Q2¥034>*-6%&�]3cxa$!�.57:&(�m2C7FV-N�7:@A)Y0QN°&Æ,+�'2+*-896%&(79*-Nf&(037F892?� � �
032¥2C��*`.5N�79NW��7FV36�,+� #ycx£30%c ���%��&(�?2O&�4¡�?03L«=%,+�?)?038F794�,(0�&(7F*3N{)?89�Y03,C89S;2+�%*¢.È�?#�&(�A0�&Ì.579&+�W03N
03#��'¯°6A0Q&(�M)Y03897F4�,+0Q&(79*-N|�"&(���phRi j�)?038F*-,C7FLU�'&+�?,�.R032�)Y03=A0Q4�8F�J*3I5=�,+*`�G7F#%7FN�V{0{2+6�4GÇ©=>�?,+)'�?NT&
�?N%�?,+VQS{,C�?2+*38F6%&+7F*-N|c1������V-*T0Q8g*QI�#��?)',+�?032+79N�VM&(�%� )?038F794�,(0Q&+7F*-No�',+,+*3,+2Z.1032Æ03)P��7F���-�'#�4°S;&(�%�
m #��C~���w�~c�o�cs(�ew��>sf}7rc��w*���cw�� s(|�pQ~ ~�w�� rcs(|�} �
m # $ ��w �o�c|�~c~�~�wU� rcs(|�}F|^� rc��w�!��Q�������<~c����r�rcw��cs(}��<���c|��ow�~c~����^~�z pQ�I�0qf| � w�� � r�( )�& � r��Q�^}0��r�( )+&C�^�
m � ���e|^p�r*��� ��� |^� !��Q������� w�qfw��or��c|^}Q~ sf}Er��Qw�w�}Q�����^�Q~���}Q�F������� s(}7r���w4�Q�^���cw�q�� w���w���wU�o|^}�~�rc��pQ�or�wU�@� s,rc�

�	��
�����������	��������� ���f�^�



���+� �����	��
��������������������� �

/��®X)Y03897F4�,+0Q&(79*-NÆ2OSG2C&(�'Lf��#��'2+7FV3N��?# 03N�#B4�6�7989&|4TSÌ&+���K1R0389&+�?)P� �"!RV-,+*-6%=|c���7FV-6�,C� #ycz£R2+��*`.52
0¥)?*-LU=A03,C7F2C*-N<4¡��&©.1�'�?NU&(���R�Æ�?N�*-NU)Y0Q8F7F4%,(0Q&+7F*-N�03N�#<&(����@A,C2C&E2C6�)?)'�?2+2OIK6�8¡Z�g®�)?038F794�,(0�&(7F*3N|c
����� Z�g® )Y03897F4�,+0Q&(79*-NM2OSy2O&(�'Lt0QN�#fLU�'&+��*G#f0Q,+�¥#��'2+)?,C7F4>�?#f7FNn&(�%��IK*38F8F*`.579N�V�2+�')'&+7F*-N�2'c

±p²�� ½���� � µ�»Y¹���·�µB¸�¹?¾U¿ � ¾J¿�º5¼	�{¸

¨©NU��7FV-�GÇ©�?N%�?,+VQS<=��TSG2+7F)'21���%=>�?,C7FLU�?NT&(2'�G&+����&P032CH<*3I|)?038F*3,+7FLU�'&+�?,§)?038F794�,(0�&(7F*3N�7F2E6�2C6A038F8:S�=>�?, Ç
IK*-,CLJ�'#f79No&©.È*M)'*-N�2C�?)?6y&(79�3��2O&(�?=%2?DÌ]¢~R,C�?8�0�&(79�3�¥)P�A03N�N%�?8:Ç¤&(*QÇ�)P�A03N�N%�?8")Y03897F4�,+0Q&(79*-N�s � �ka��^]�[Ubed �
��TW]�bea���� �G~�03N%#m_-~�03#�PC6�2C&+LJ�'N°&Z*3Ig&(��� 034�2C*-8F6y&(���?N��',+V3So2C)Y0389� *QI�&(�%�B)?038F*3,+7FLU�'&+�?,�s�b$T^` �Qd V a��
[Ubed ��TW]�bea���� �G~�c{-R&n� � � � )'*-8F897F#��',+2'�Rh1�A0Q4��A0�2C)Y0Q&C&(�?,C7FN�V�=�,+*G#�6�)'�?2n�'8F�')'&(,C*-N�2U.579&(�l�?N��',+V3S
)?89*-2+�<&+*o&+���$4¡�?03L��'N��?,CV3S�03N�#�7F2Ì.579#��?8:S�6�2+�'#�IK*-,Ì&+���U034�2C*-8F6%&+�<)Y03897F4�,+0Q&(79*-Nm*3I1�?89�?)'&+,+*QÇ
LJ03V-N���&(7F)U)Y0Q8F*-,C7FLU�'&(�',+2'c;¨©N�,(03,C�M)Y0Q2+�?2<2C6�)P�X032 1R�gq¦jZÇ©¨C¨�0Q&S1Rq v «\^]?w�]'bd��&(�%�ph1�A034%�A0
=�,C*y#�6%)'&(79*-N�,(0Q&+�U)?03N�4¡�U2+*;��7FV3�W&+�A0Q&BN�*f=�,+79*-,¥7FNT&(�',+)?038F794�,(0Q&+7F*-N{7F2�,+�'¯G6%7F,+�'#|c )/*`.1���-�?,'�
LU*-2C&Æ*3IÉ&(�'N�03N�7FNT&+�?,+)?038F794�,(0�&(7F*3No.57:&(��0J#��?#�79)Y0Q&+�?#�)?038F794�,(0Q&+7F*-N;2CSG2O&(�?Lt7F2ZN��?)'�?2+2+03,CS3c��A*-,
�"!p0Q&¥�"qEr¦_y�|&(�%��,(0Q&+��*3I¦6�2C�'IK6�8�hÈ�A034��A0n���-�'N°&+2�7FNm&(�%�<h�iBjÊ4A0Q,+,+�'8�.1032Ì�-�',CS{8F*`.�s¤_¢Ç©!
h1�A0Q4��A0W2+��*`.È�?,+2M=¡�',U)',CSG2C&(038/=¡�',$S3�Y03,(~���0QN�#�0W,(0Q=�7F#|�¦,+�'8F7F034�8F�Q�¦03N�#[=�,+�')?7F2C�f79NT&(�?,C)Y03897:Ç
4�,+0Q&(79*-Nm*3IE&(�%�$h�i j�.1032¥*3I¦6%&(LU*-2O&¥7FLU=¡*3,C&P0QN�)?�QcB���%���Ì�?N%*-NWLJ*-N%79&(*3,+7FN%VJ2OSy2O&(�'L su2+�'�
&(�%�p=�,+���y79*-6�2<2C�?)'&+7F*-NA~B.R0Q2UN%*3&$034�89�M&(*�79NT&(�?,C)Y03897F4�,+0Q&(�$&(�%�oh�i j�)Y0Q8F*-,C7FLU�'&(�',B.57:&(��&(�%�
,+�'¯°6�7F,C�?#�]�! =�,C�?)?792+79*-N|� � # 0QN�#{0<N���. 7FNT&+�?,+)?038F794�,(0�&(7F*3Nn2CSG2C&+�?L .1032/)?8F�?03,+8:SMN%�?�?#%�?#|c
q�8F�?)�&(,C*-LM0QV-N��'&+7F)�)?038F*3,+7FLU�'&+�?,C2Æ03,C�<*3IÉ&(�'NW7FNT&(�',+)Y0Q8F7F4%,(0Q&+�?#{.57:&(�m�AÇ©,+0`SG2ÌIK,C*-L«,+03#�7F*-03)�Ç

&(7:�-�È2+*-6�,C)?�'2/su�3c V�c:�-0Q&*1�
 v h¬\ ]Yw°_`b¤�$11,CSG2C&(038�hR0Q8F8¡\^]?wT!�bd�T03N�#�hR0-hR03,R\^]?w-wQb�~�c�
ZN%IK*-,O&(6�N�0Q&(�'89S-�
&(�%�<LM0��y79L�6�L =���*3&+*-N��?N��',+V3Sm�Y032C7F89S{0Y�Q037F8F034�8F��IK,+*3L�0n8F*3N�VQÇ©8979�3�?#m,+03#�7F*-03)'&+79�-��2+*-6�,C)?�<792
&(�%�Ì_yc(& Rf��%¶8F7FN%��*3I "$" � ���|�°.5��79)P�J.1032ÈL�6�)P�J&+*y*B)?89*-2+��&(*�&(�%�Z=>�?#��'2C&(038>0Q&È�g!J\ ]Yw #�bdc 11*-2 Ç
LU7F)E,(0YSG2§)Y0QN<038F2C*Z4>�16%2+�?#$0Q2�0Æ)?038F794�,(0�&(7F*3NÌ&(*G*-8¡su�3c V�c:�T0Q&����j¥q[\ ]Yw$&�b%03N�#�hRqE�"�gq[\ ]Yw ��b�~�c
)Z*`.È�'�3�?,?��&+��7F2È&(�?)P�%N�7F¯°6��Ì.1032R=�,C*`�-�?Np&+*�4¡�Æ7FLU=�,(03)�&(79)Y038�IK*-,1�"!�2+7FN%)?�Æ&+���Ì,+�'¯°6�7F,C�?#p7FNT&+�?,OÇ
)Y0Q8F7F4%,(0Q&+7F*-Np=�,C�?)'7F2+79*-N{*QI�]�!�)?*36�8F#;4¡��03)P��79�'�-�'#m*-N�8:S;0QIÉ&(�',Z2C�'�3�?,(0Q8�LU*-NT&(��2/*3I�#��'#�7F)?0Q&(�'#
,+6%N�N�7FN%Vn\ ]YwTa¢b¤c§¨©NJ*-,+#%�?,�&(*B2+*-8:�-�5&(���/=�,C*-4�8F�'L�*3I>&(���Zh�iBj 7FNT&+�?,+)?038F794�,(0�&(7F*3N|�Q&+���01R0Q89&(�')P�
�"!/V3,+*-6�= #��'�3�?89*-=¡�'#<05N�*`�-�?8G)Y0Q8F7F4%,(0Q&+7F*-N¥2OSy2O&(�'L 4A0Q2+�?# *-N�0//03#�7F*QIK,+�?¯°6��'N�)'S�®Ì6A03#%,+6�=>*-8F�
m �%$ ��w��Cw�}�|^}~�� ~�r�w�z ���^~�}�|^r ����qfw�r�|*��sf��wU� r�qf�*rcw�~�rkr���w�~c�osf}Wr�sfq(q � rcs(|�}Kzw��I����}�s ~�z |��Qrc��w ! u���������~�rc��q ~��

� } ������s(r�sf|^}/.$s(r ����~Csfz��|W~�~�s(�Qq(w r�|>p�}���|^q �Mrc��w ! u�� ���^sf}��7����|�z rc��w���^sf}��F|���rc��wK|���r�s ���^q Q��w��c~�� ��s �I�
��w��cw4p�~�wU�Erc|@����sf}��<r��Qw*q(sf�^�Wr�����|�z��Cw�}�|^}�����~��Qqf�^z<��~�r�|<r���w*sf}Q��sf� sf��pQ��q ! u�� �o�c� ~�rc�^qf~��



��� � ��
��� �k��������������� � � � � �"����� � � �

8235

5425

4010

2530

BGO
TEC

Coil

Magnet Yoke

Muon Chambers

Muon Filter

Hadron Calorimeter Barrel

HC2HC3

14 180 mm

Luminosity Monitore+ e-

L3

  

HC1

 

Forward-Backward
Muon Chambers

SMD

Support Tube

RFQ

��79V-6�,C�2#yc:]`}%D v 79#��Ì�G7F�'.¶*3Ig&(���B/��® 2CSG2C&+�?L 7FN%2C&P0Q8F8F�'#p7FN;�"!%c

sd/�g®�~g03)')?�'8F�?,+0Q&(*3,?c����%�R=�,+79N�)?79=�8F�E4>�?��79N�#�&+���12OSy2O&(�'L .1032�&(*Æ4¡*-L�4A03,+#�0Z8979&(�%7F6�L¶&(03,+V3�'&Y�
=>�?,+LJ03N��'NT&(89Sn7FN�2O&P03898F�?#p79N�2+79#��¥&(���Bh�iBj )?038F*-,C7FLU�'&+�?,?�G.579&+�{0<=�6�892+�'#l) � 4>�Y03L IK,C*-L�&(�%�
/��®Ê03)')?�?89�?,+0Q&(*-,'c2-ZIÉ&(�',ÌIK*y)'6�2+79N�Vo03N�#�2O&(�'�?,+79N�V��|&+����4>�Y03L .R032¥N%�?6%&+,(03897Fª?�'#m&(*o03898F*`. 79&
&(*$=A0Q2+2/6�N�#�792C&(6%,+4>�?#o&(��,C*-6�V-�p&(�%� �"!$LM0QV-N��'&+7F)Æ@��?8F# cEZ03#%7�0Q&+79�-�¥)?03=%&+6�,+��*3I�=�,+*Q&(*-N�2

= � �� ��7�� ���
�
hÈ�¬� �

�
h1�È�X�

=�,C*y#�6%)?�?#m0JLU*-N�*G)P��,+*-LJ0Q&+7F)0+A6y�;*QI�] �yc(& Rf��% =���*Q&(*-N�2'�>.5�%7F)P�{.1032Æ6%2+�?#f&(*M2C7FL�6%89&P0QN���Ç
*-6�2C89S{)Y03897F4�,+0Q&(�B&(���<�'N°&+7F,C�$h�i j )Y0Q8F*-,C7FLU�'&(�',Z*3N�0n)',CSG2C&(038:Ç�4TS°Ç�)?,OSy2O&P038�4�032+792U\^]Yw-£�bdc�����792
=A03,O&(79)?6�8F03,ÈN°6�)'8F�?03,R,+�?03)'&+7F*-NJ.R032�)P�%*-2+�'N;4>�?)?036�2C�¥79&R=%,+*`�G7F#��'21&(���Æ��7FV-�%�?2C&R=���*3&+*-Np�?N��',+V3S
0Q&C&P0379NA034�89�/.57:&(�pN�*-NGÇ©)?,OS-*-V3�?N�79)Æ&P03,CV-�'&+2�\ ]Yw #�bdcE��7FV36�,+�0#yc9]Y}�2+��*`.52�&(�%�Ì7FN�2O&P03898�0Q&+7F*-NU*3I"&(�%�
/��® 2CSG2C&+�?L 7FNn&+���B�"!U#���&(�')'&(*3,?c



��� � �����	��
��������������������� �

±p²�± � Âm¼ ½�� � � µ�»Y¹ ��·EµB¸�¹?¾U¿  ��;À�¸�¼ �

�����5/�g®¬)?038F794�,(0Q&+7F*-N 2CSG2C&+�?L .1032E)?*3N�)?�'79�-�'#U03N�#$#��'�3�?89*-=¡�'#$4°S�&(���71R038:&(�')P�$�g!ÌV3,+*-6�=$79N
]`£-aQwQÇP]`£3£%]U\^]�#3}�bdcÈ¨©N�]`£-£-_y��79&�.1032/7FN�2O&P03898F�'#p7FNp&(���B�"!$)Y0Y�-�',+Nm0QN�#;&+���B7FNA036%V-6�,(0Q8 � / ���	��

/��® ,+6�NX.1032$=¡�',CIK*-,CLJ�'#l79NË]`£-£-!%c\-/IÉ&(�',J0�LJ0�PC*-,�LJ0379N°&+�?NA0QN�)?�;03N�#X6�=%V-,(03#%�;*QIÆ&(�%�
2CSG2O&(�?L #%6�,+79N�Vn&(���o]`£3£3wQÇ £"#M�"q¦r 2+�°6%&(#%*¢.5N �g&©.È*f2C6�)?)'�?2C2CIK6�8E��79V-�yÇ©2O&P0Q&+7F2O&(7F)'2Ì)Y0Q8F7F4%,(0Q&+7F*-N
,+6%N�2�.1�',+�B=¡�',CIK*-,CLJ�'#;79NW]`£-£$#�V-7:�y79N�V�&(�%��@�,+2C&Z/�g®	)Y0Q8F7F4%,(0Q&+7F*-Nn*QI�&+���Bh�i j \^]�#y]'bdc
����� 11,OSG2C&P0Q8Zh1038F8R���y=¡�',+7FLU�?NT&U.R0Q2U&+���;@�,+2C&$&+*��'LJ=�89*`SX03Nl03)?)'�?8F�',(0Q&+*-,fsd0 %¦03N[#��

i¥,(0-0QI(~<032J0�)Y0Q8F7F4%,(0Q&+7F*-N�&(*G*-8B\ ]YwT!%�5]�#3_�b¤c )/*`.1���-�?,'�/&+���m�"!�Z�g®t)?038F794�,(0Q&+7F*-NX2OSy2O&(�'L
.1032Ì2+6%4�2C&(03NT&(7�0Q8F89SoLU*-,C��03#y�30QN�)?�'#W032Æ7:&Z.1032Ì#��'2+79V-N��?#f&(*n=�,C*`�y79#���0JL�6�)P�m��79V-���',Æ4>�Y03L
7FNT&+�?N�2C79&©S � � 03N�#[&(*�4¡�;=¡�',+LJ03N��'N°&+89SX79N�2C&(038F89�?#X7FNX&(���f#��'&+�?)�&(*-,'cË�����{8F032C&UIK�Y0Q&+6�,+�o.1032
�?2C2+�'N°&+7�038¡V-79�3�?NU&(���Z2+7Fª'�Ì03N%#n)?*-LU=�89���y79&©S$*3I��g! 03N�#n,C�?¯°6�79,+�?#J&(���Z6�2+�Ì*QI"03N ) � 7F*3NM4>�Y03L
)?*36�=�8F�'#�.57:&(��0p4¡�?03L�N��'6%&(,+038F79ª?�',?c<¨©N�03#�#�7:&(7F*3N|��79&¥79LJ=>*-2C�?#W2+���-�?,C�M,C�?2C&+,+79)'&(79*-N�2¥*-NW&(�%�
2+79ª?��*3Ig&(����2OSy2O&(�'L 03N�#;*-N;&+����#��?2C7FV-N%2/*QI�&+���BZ�g®	4>�Y0QL =�7F=>��03N�#o&P0Q,+V-��&Yc
����� Z�g®	)?038F794�,(0�&(7F*3Nn2CSG2C&+�?L�)'*-N�2+792C&+�?#{*QI�&+���¥IK*-8F89*¢.579N�V�)'*-LJ=>*-N��'NT&(2?D
D -Ê!-}pHQ��%�/�gÇ�#�,+7:�-�?Nlsd_ R )Zª`~Æ�3*-8F6�LU�S) � 79*-N�2+*-6%,+)?�$.579&+��0oLJ0��y7FL�6�Lt*36%&(=�6y&
)'6�,+,C�?NT&Æ*QI �ycf#�L�- c

D - 8F*`.RÇ��?N��',+V3SM4¡�?03L�&(,+03N�2C=¡*-,O&Yc
D -�]-cza$#>Rf�^%Ë/�g® suw°_"#FR	)ZªY~�03)')?�'8F�?,+0Q&(*3,?�Q.57:&(��0ZLJ0��y7FL�6�L¶*-6%&(=%6%&§4>�Y03L )'6�,+,C�?NT&
*3I�!$#�L -�c

D - ��79V-�yÇ©�'N��?,CV3Sn4>�Y0QL�&(,+03N�2+=>*-,O&5)?*-LU=�,+792+79N�V�IK*y)'6�2+79N�VU03N�#o2C&+�?�',+7FN%VJLJ03V-N���&(2'c
D - 4¡�?03L N��'6%&(,+038F79ª?�?,Js�)��[� ) � �Ë���¡~¥)?*-N%2+7F2O&(79N�Vf*QI50�]JL 8F*-N%V�� " VT032B)?�'8F8d��0�&
0{&©SG=�79)Y038R=%,+�?2C2+6�,C�o*3I>#S;A]`} � � �g*-,C,?�§.579&+�X0mLM0¢�%79L�6�L N��'6%&(,+038F79ªY0Q&+7F*-Ne� �U)?7F�'N�)'S
*3I #"#"!nc

D - ]`}fL 89*-N�V;4¡�?03L =�7F=>�3�g�?¯°6�79=�=¡�'#�.579&+��0f2O&P03, Ç©)'�?8F8E79*-N�=%6�LJ=ks¤_3}f�"r v ~ 03N�#�0
N�*3NyÇ©���30Q=¡*-,+034�89�ÌV-�'&C&(�',/,C7F4�4>*-No=�6�LU=�sd!$�"r v ~�c

m  $ ��w � �c� ~�rc�^q !��^q(q�w &���w���sfzw�}Wrkz�^s(}Qq(� p�~�wU� rc��w } pQ�oqfw��^���cw���� rcs(|�}@m �� �������	��
 m  �� � � ��s �I��Q�^~���}<|^�I��w��
|���z@����}�s(r�pQ��wkq ���c�^w�� �o�c|�~c~$~�wU� rcs(|�} r��Q�^} r���w��cw���� rcs(|�} �# ( s���������
 �� !�wkpQ~�wU� s(} rc��w+( ��� �������^q(sf���I� rcs(|�}<�(�U� ��� �nM|���w�| �^w�� . r��Qw ! u�� ����qf|^�csfz<w�r�w����Q�^�G���e|^p�r �U�r�sfzw�~�z|^�cw �o�c� ~�rc�^qf~�r��Q�^}0r���w��C� � � $ q�
 z@��sf}G��w�r�w��or�|��
|���r��Qw � ����~�rc��q !���qfq �



��� � �����	��
��������������������� � ��� 	^��� � � � �

 

1

2

3

4

��79V-6�,+��#yc:]-]-D v )P�%�?LJ0Q&(79)�#�,+0`.579N�Vn*3I�&(���</�g®�2CSG2C&+�?L;DB]`~/7F*3N{2+*36�,+)'�1.g_-~5Z�g®
03)')?�?89�?,+0Q&(*-, .A!T~R2C&+�?�',+7FN%VJ0QN�#;IK*G)?6%2+7FN%VULJ03V-N%�'&(2 .�w°~14>�Y03L�N��?6%&+,(03897Fª'�?,?c

D -[.R0Q&+�?,�)?*G*-8F�'#���7y)�&P03,CV-�'&?�3LU�?)P�A0QN�7F)?038F8:S¥2+�?038F�'#�.579&+��0Z&+��7FN Rf*ÆIK*-798°03N�#�LU*-6�NT&(�'#
0Q&�&+�����?N�#;*3Ig&(����4>�Y03L�=�7F=>�3c

D /¥0Q&(0<03)?¯°6�792+7:&(7F*3No03N�#;,+�Y0Q#�*-6%&/2CSG2O&(�?LU2?c
¨©N$*-,+#��',�&(*Æ=�,+*3&+�?)�&�&(���R89*`.l�'N��?,CV3S�79*-N�4>�Y03L IK,+*3L	&+���1IK,+79N�V-�¦@A�?89#<*3I�&(�����"!ÌLJ03V-N���&Y�

&(�%�EZ�g®l0Q)?)?�'8F�',(0Q&+*-,?�`79*-N¥2+*-6%,+)?�Q�30QN�#�N��?6%&+,(03897Fª'�?, .È�?,C�¦�'N�)?89*-2+�'#�7FN�2C7F#��E0RLJ03V-N���&(79)§2+��79�?89#
LJ03#��R*3Ig]�#ÆLUL &+��7F)PH LJ798F#yÇ�2C&+�?�?8G=�8F0Q&(�'2?c4-ËV3�?N��',(038%�G79�'.l*3I�&(���5/�g®¬2OSy2O&(�'L 7F2§2C��*`.5NJ79N
��79V-6�,+�M#yc9]3]-��03N%#o0$#%�'&P0Q7F8F�'#n#��'2+)?,C7F=%&+7F*-Np*QIg&+����/��® 2CSG2C&+�?L )'*-LU=¡*-N%�?NT&(2�)?03No4¡�ÌIK*-6%N�#
7FN'-Z=�=¡�'N�#�7^�;hÆc
�����W/��® )Y0Q8F7F4%,(0Q&+7F*-N[2CSG2C&+�?L =%,+*`�-�'#�&+*e4¡�{,+�?897�034%8F�f03N�#Ë,+*34�6�2C&?c �A,C*-L ]`£-£$#�&+*

_3}-}3}%�°0�&+*3&P0Q8�*3I|N%7FN��//��®¬)Y03897F4�,+0Q&(79*-N<,+6%N�2¦.È�?,C�Z=>�?,OIK*-,+LU�?# �T)?*-898F�?)�&(79N�VB0¥&+*3&P0Q8A*3I|0Q4¡*-6y&
]`}-}5LU7F8F897F*-N/&(,C7FV-V-�',+2'c�jÌN�8:S¥*-N��¦*3Iy&(���¦2+)P���'#�6�89�?#�,C6�N�21sd��038F8%]`£-£-aT~ ��03# &+*Z4>�E)Y03N�)'�?89�?#�#%6��
&(*U0<LJ0389IK6�N%)'&(79*-Nn79No&+����7F*-Np2C*-6�,C)?�3c¦������8�0Q2C&�)?038F794�,(0Q&+7F*-NM,+6�N;=¡�',CIK*-,CLJ�'#o7FN v �'=%&(�'L�4¡�',
_3}-}3}$2C��*`.1�'#{N�*U�'�G79#��?N�)'� *QI§03V37FN�V<*3Ig&(�%� /�g®	2OSy2O&(�'L ��03,+#%.103,C�3c



����� �����	��
��������������������� �

ADC Channel 

E
ve

nt
s 

/ 8
 A

D
C

 C
ha

nn
el

s

1

10

10 2

10 3

10 4

10 5

10 6

55 110 165 220 275 330 385 440 495 550

Pedestal

Calibration Peak

HH+ Point

��79V-6�,+� #yc:]¢_yD¦�ESy=%7F)Y0Q8g�'N��?,CV3S;2+=>�?)�&(,+6%L *QI�&(�%� =��%*3&(*-N%2Z=�,C*y#%6�)?�'#m4TSp&(��� Z�g®
2CSG2O&(�?L;c -Æ892+*$2+��*`.5Nf7F2R&(�%�B#%�'@AN�7:&(79*-No*3I�&+���G)>) � )?038F794�,(0Q&+7F*-NM=¡*-79NT&Yc

±p²�� ÃtÄ Å � µ�»Y¹ ��·EµB¸�¹?¾U¿

¨©Nl&+��7F2$2C�?)'&+7F*-Nl¨�#��'2+)?,C7F4>�;&+���{LU�'&+��*G#�2<&(�A0Q&J¨�#����-�'8F*-=>�?#�03N�#�6%2+�?#l&(*�)Y03897F4�,+0Q&(�p&(�%�
h�iBj�)Y0389*-,+79LJ��&(�?,56�2C7FN�VM4¡*3&+�{&(�%��/��® 03N%#��"q¦r¬#A0Q&(0%cÆ¨/03892+*J=�,+�'2+�?NT&¥&+����)Y0Q8F7F4%,(0Q&+7F*-N
,+�'2+6�8:&(2$03N%#�4�,+79��+�S�#�7F2C)?6�2C2$��*`. &+���p/��®����y=>�?,C7F�?N%)?�p)Y0QN[4>�n6�2C�?#[7FNe)?038F794�,(0�&(7FN%Vf&(�%�
1@R v �?8F�')'&+,+*-LJ03V-N���&(79)Ì)Y0389*-,+79LJ��&(�',R0Q&�&+���B�C)>1Æc

�������
	 ��� � ����� �$",)�������� ),�(�
	 )���� ���������� � � 	 �!���

�����B/��®	)Y03897F4�,+0Q&(79*-NM,C6�N�25.1�',+��&P03HQ�?No&©.57F)?�B0�S-�?03,?��4>�'IK*-,C��03N�#f0QIÉ&(�',R&(���B03N%NG6�038"�"q¦r
#A0Q&(0f&P0QHG79N�V{,C6�N|c�qE03)P�X/�g® ,+6�Ne&+*y*-H�&+��,+�'�J&(*f@��-�p#A0YSG2�&+*m)?*-LU=�89�'&(�M03N�#|��.579&(�e03N
0Y�-�',(03V-� /E-/® ,+0Q&(�n*QIÌa-} )/ª3�¦=�,+*G#�6�)'�?#l034>*-6%&p]`}mLU7F898F79*-N�)?038F794�,(0�&(7F*3N�&(,C7FV-V3�?,+2psu4>�Y03L
=�6�892+�'2 *-NW&P0Q,+V-��&�~�c -Æ2B#��'2+)?,C7F4>�?#�7FN v �?)�&(79*-N #Gczw��"&(�%�J/�g® )Y0Q8F7F4%,(0Q&+7F*-N{.1032B=¡�',CIK*-,CLJ�'#
6�2C7FN�Vo] �yc(& Rf��% =���*3&+*-N�2�=�,C*y#%6�)?�'#{4TSn&(�%�B,+03#�7F0Q&(7:�-�Ì)?03=%&(6%,+��,+�?03)'&+7F*-N �� ��7¤su=|�+� ~��� h1�Qc -
&©SG=�7F)?038�=���*Q&(*-No�?N%�?,+VQSo2+=>�?)'&+,+6�L�,C�?)'*-,+#��'#{4TSo0$h�iBj	)',CSG2C&(038"7F2�2+�%*¢.5Nf7FN;��79V-6�,+�M#yc9]`_yc



��� �2���� � �k�����C��������� � � ���

��79V-6�,+�0#yc:]`!%D v 79#��Z�G79�'. *3I�&(���Ìh�i j )?038F*-,C7FLU�'&+�?,E.579&(�p)'*-N�)'�?NT&(,C7F)Ì)'7F,+)'8F�'2R,+�'=�,+��Ç
2+�'NT&(7FN%VU&+����=���*3&+*-N�+A6y�;*-,C7FV-79NA0Q&(79N�V�0�&�&(���B/��® &P03,CV-�'&?c

�����B)Y03897F4�,+0Q&(79*-Nn)?*3N�2C&(03NT&(25.1�',+�¥&(���'N{#��',+7:�-�?#f032

1R038F794�,(0Q&+7F*-N�11*-N�2C&(03NT&�suHQ��% ��->/21:11*-6%N°&�~*8 5������
)>) � ?Xrg�?#��'2C&(038 � s�#ycf&-~

.5���',+�l5 ����� .1032n032C2+6�LU�?#l&(*�4¡�;�?¯°6A0385&(*l] ���(& R;��% 03N�#[&(��� � )F) � ���?#�V-�;.R0Q2J&(�%�
2+=>�?)'79@A)<IK�?0Q&(6�,C�$6�2+�'#�IK*-,¥)?038F794�,(0�&(7F*3N�03N�#W#���@AN��?#�032Ì&(�%�U=>*-79N°&���0389I�Ç¤.R0YSm4>�?89*`.�03N%#W&+*
&(�%�B,C7FV-�T&�*QIg&+����)Y03897F4�,+0Q&(79*-NM2C7FV-N�038|=>�Y03Hmsu2+�'����7FV-6�,C�2#yc:]¢_-~�c���7FV36�,+�2#Gc9]`!<2C��*`.52/&+�A0Q&�&(�%�
/��®Ê&P03,CV-�'&¥.1032B2+7FV3N�79@A)?03NT&(8:Sm*�+�Ç©)'�?NT&(�',B.57:&(�W,+�'2+=>�?)'& &(*p&(�%�Mh�iBj )?038F*3,+7FLU�'&+�?,'c -Æ2B0
,+�'2+6�8:&Y�E&(���p79N�)?79#��?NT&$=��%*3&(*-Nl03N�V38F�p03N%#X&+���;03LU*-6�NT&$*3I/LM0�&(�?,C7�038È7FNeIK,C*-NT&U�Q03,C7F�'#eIK,+*-L
)?,OSG2C&P0Q8§&(*o)?,OSy2O&P038dc$r�,+�'�G79*-6�2�2C&+6�#�7F�'2 � �B�A03#W2+��*`.5N�&(�A0Q&¥.5�%7F8F� &(��� )>) � =>*-79N°&Æ.R032�&(�%�
8F�?032C&52C�?N�2C79&+79�-�¥&+*$&+���?2C��2CSG2C&+�?LJ0Q&(79)B��+ �')'&+2?�A&(���¥79N�#�6�)'�?#o�Q03,+7F0Q&(79*-N�2179Np&(���B03)�&(6A038¡�30Q8F6��'2
*3I�5 ����� )?*-6�89#J4>�/032¦��7FV-�U032È_¢Ç©!$!�\ ]�#3}y�A]�#"#¢bdc§�����'2+�ZV-�?*-LU�'&+,+79)Y038���+ �')'&+2¦.È�?,C�Æ)?*3,+,+�')'&+�?#
IK*-,�4TSn&+����034�2C*-8F6%&+�¥)Y03897F4�,+0Q&(79*-NM.57:&(�oh1�A0Q4��A0$�'�-�'NT&(2?�>0325#��'2+)',+7F4>�?#;7FNn&+����N����G&/2+�')'&+7F*-N|c
�����1=>*-2C79&(79*-N�*3I%&+���K)>) � =¡*37FNT&�.R0Q2�IK*-6�N%#�6�2C7FN�VZ0/2C7FLU=�8F�@X ��� � �	��
 � � � ��
J038FV3*-,+7:&(��L;c

m � � }Q�oqfpQ��sf}��7n2|^}Wr�w ���^��qf|E~�r�pQ��sfw�~ �,�����'. �U�-1�����}��F�ew��^z rcw�~�rc~C� s,rc�G�x���}2��w<u4�c��� �k� r ���^q,rcw��I� �,�������
��}��7� s(r��2�^} � ��� ��r	�C��� $ ��~ $ wU�I��}�|�q(|��^�2�(�U��� .Y�U�^��� �



���Y� �����	��
��������������������� �

�����/=�,+*G)?�'#�6�,C�/2O&P03,O&(�'#U.57:&(�<@AN�#�79N�V�&(���5LJ0��y7FL�6�L	*3I>&(���52C7FV-NA0Q8�=¡�?03H�4TS$#���@AN�7FN%V�&+��,+�'�
03#QP+0Q)?�?NT&�.579N�#�*`.52<03N%#X032+2C6�LJ79N�Vf&+�A0Q& &(���n2C=¡�')'&+,+6�L .R032�=A03,(0Q4¡*-897F)$7FN�&(���M.579N�#�*`.È�?#
,+�'V-7F*3N|c§�����Ì.579N�#�*`.52R.1�',+�¥2C8F7F#M038F*3N�V�6�NT&(798>&+���¥�?2O&(79LM0Q&+�?#nLJ0��y7FL�6�L�.R0Q2RIK*-6�N�#n.57:&(��79N
&(�%�5.579N�#�*`.È�?#U,+�?V37F*-N|c������5LM0¢�%79L�6�L .1032¦&+���?N$)'*-LJ=%6%&(�'#M032E0Ì.È�?79V-�T&(�?#J0Y�-�',(03V-�5*3I>&(�%�
�Q038F6%�?2�*-4%&(037FN��'#W4°S��Q03,OSG7FN�Vp&(�%�$.579N�#�*`. 2C7Fª?�'2¥IK,+*-L ] &p&+*fw-a'->/21	)'*-6�NT&(2'c�-ZIÉ&+�?,¥&(�%�
LJ0��y7FL�6�LÊ.1032RIK*-6�N�# ��&(���2)F) � =>*-7FNT&R.10325*-4%&(037FN%�?#n.579&+�;0�2+7FLU7F8F03,¦LJ��&(��*G#n.5��7F)P�;6�2C�?#
&©.È*W03#QP+03)'�?NT&�.579N�#�*`.52<03N�#e032+2C6�LJ�'#e&(�A0�& &+���n2+=>�?)�&(,C6�L .1032�897FN��?03,�7FN�&(���M.579N�#�*`.È�?#
,+�'V-7F*3N|c -ÆN%*3&(���',ÈLU�'&+��*G#M*3I|@�N�#�7FN%V &(�%�0)>)Z�{=>*-7FNT&¦4TSJ6%2+7FN%V�0�)'6�4�7F)/2+=%8F7FN%�/@�&È�A03#n038F2C*
4>�?�?No&(�'2C&+�?#m0QN�#fV-0`�3��2+7FLU7F8F03,1,C�?2C6�89&+2�\ ]�#3}¢b¤c

� �k�����C��������� � � � 	 �C��� 	

�����;,(0Q&+�p*3IZ)Y03897F4�,+0Q&(79*-Ne=���*Q&(*-N�2$=>�?,$)?,OSG2C&P0Q85.1032U)P�A03,+03)'&+�?,+79ª?�'#l4TS�&(�%��Z����Qa�� � ��[ [^V �
Z�b ��[^_���#��'@�N��?#f032�&(���ÌIK,+03)'&+7F*-Np*QI�&+,+7FV3V-�?,C21.579&+�;�'N��?,CV3Sp#��'=¡*32+79&+7F*-NM7FNo*-N��¥)',CSG2C&(038�8�03,CV-�?,
&(��03Nl]?w	R;��%$c$h1�')Y036�2C�M*3I¦&(�%�U* +>Ç�)?�?NT&+�?,�8F*G)Y0Q&+7F*-N{*3IÈ&+���UZ�g® &P03,CV-�'&?�"&+���$*y)')?6�=�03N�)'S
#�7,+ �',+�?#;IK,+*-L�)',CSG2C&(038"&(*M)',CSG2C&(038�03N�#f.1032Z2+7FV3N�79@A)?03NT&(8:Sp��7FV3���?,5IK*-,�&(����ZhR_QwJ��0389I�*3I§&(�%�
h�iBj )Y0Q8F*-,C7FLU�'&(�',�sK&+���B2+7F#%�B)'8F*-2C�?,5&(*$&(���B/�g®	&P03,CV-�'&P~�c1��7FV-6%,+�G#yc:]YwU2+��*`.52Z&+���B=���*3&+*-N
*G)?)?6%=A03N�)�SpIK*-,�&(����)Y0Q8F7F4%,(0Q&+7F*-Np,C6�Nf=>�?,OIK*-,+LU�?#;7FN v �'=%&(�'L�4>�?,Æ_3}-}-}%cE������&©SG=�7F)?038�)?,OSG2C&P0Q8
*G)?)?6%=A03N�)�Sp.R032Z034>*-6%&Z}%cz}-}-a$! IK*-,�&(����N��?03,52+79#��Jsd/h�_Qw°~�03N�#f034>*-6%&/}%cz}-}3w$! IK*-,R&(�%��Iu0Q,
2+79#��Jsd/h�_e&T~�c

-Æ2<#�792+)'6�2+2C�?#�79N v �?)�&(79*-NXhÆcf#y�¦0{�-�'&+*W2+)P���'LJ�p.1032$7FLU=�8F�'LJ�'N°&+�?#�&+*�,+� PC�?)'&$=%��*3&(*3N�2
N�*3&B)'*-NT&P0379N��?#�7FN�0;2C7FN�V38F�<)?,OSG2C&P0Q8¤cnhÈ�?)Y0Q6�2+�J*3I1&+��7F2'�"&+���U��7FV-�%�?2C&B)?038F794�,(0Q&+7F*-N�� �U)?7F�'N�)'S
.103210Q)P��7F���-�?#U.5���?NU&(���Z0Y�-�',(03V-�/*G)?)?6%=A03N�)�S<.R032È034>*-6%&5]'Ç _"!�\ ]YwT£�b¤c§���%�Z79N°&+�?N�2C79&©S<*QI &(�%�
)Y0Q8F7F4%,(0Q&+7F*-Np=��%*3&(*-N +A6y�;.1032Æ4>�?89*¢.¶&(��792Z*-=y&(7FL�6�L 8F���-�'8�LJ037FN%89Sn4>�?)?036�2C� &(�%��7F*3Nf2C*-6�,+)'�
.1032ZN%*3&5)Y03=�034�8F�¥*QI�#��'8F7:�-�?,C7FN�VU0<2+6��J)'7F�'N°&+89Sp�%7FV-� )��{)?6%,+,+�'NT&�sK2+�'� v �')'&+7F*-NfhÆc:]-c9]`~�c
�����Uh�iBj�&+�?LU=¡�',(0Q&+6�,+��.1032¥LU*-N�7:&(*-,C�?#m#�6%,+7FN%Vn&(���</�g®Ê,C6�N�2�03N%#W&+���<)Y0Q8F7F4%,(0Q&+7F*-N

)?*3N�2C&(03NT&(2�#��?,C79�3�?#�IK,+*-Ltq�¯°6A0Q&(79*-N #yc(&M.È�?,+�$)'*-,+,C�?)'&+�?#�&(*n&+���<,+��IK�?,C�?N�)'��&(�?LU=>�?,(0�&(6�,C��*3I
]`a 0�1	6�2C7FN�Vfq�¯G6�0Q&(79*-N #Gc #yc�1R03897F4�,+0Q&(79*-Nm)'*-N�2C&(03NT&(2 *-4%&P0Q7FN��'#WIK,C*-L«&+��� v �?=%&+�?L�4>�?,�_3}-}3}
/��®Ë,+6%N$03,+�R2C��*`.5NJ79N<��79V-6�,+�#yc:]�#y�T03N%#$&+���1&©SG=�79)Y038�)?038F794�,(0�&(7F*3N )'*-N�2C&(03NT&��Q038F6��17F2§0Q4¡*-6y&
£-}<H3��%���-0/21 11*-6�NT&YcK11*-LU=A03,C7FN�V$��7FV-6�,C�?27#yc:]YwU03N�# #yc:]�#y�%*-N���)Y03N;2+�'�¥&(�A0Q&5)'*-NT&(,+03,CSn&+*
&(�%�U#%7F2C&+,+794�6%&(79*-N�*3I¦&(���U)?,OSG2C&P0Q8¦*G)?)'6�=A03N%)'S-�"&(�%�U2C=A0Q&+7�038§#%7F2C&+,+794�6%&(79*-N�*3IÈ&(���$)Y0Q8F7F4%,(0Q&+7F*-N



����2
����

�
�k�����C����������

���

RFQ Occupancy - Near Side (September 2000)

Occupancy %
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RFQ Occupancy - Far Side (September 2000)
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Calibration Constants - Near Side (September 2000)

Calibration Constant (KeV/ADC Channel)
60 70 80 90 100

e+
RB24

Calibration Constants - Far Side (September 2000)

Calibration Constant (KeV/ADC Channel)
60 70 80 90 100

e-
RB26
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      Half-Barrel RB24 (Near Side)

(C.C.Sep00 − C.C.Mar00) / C.C.Sep00
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      Endcap RB26 (Far Side)
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   Half-Barrels

a) Near Side (RB24)
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Far Side (RB26)

Peak = 0.996
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b) Near Side (RB24)
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Far Side (RB26)

Peak = 0.988
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Run #    807721    Event #  2804


Transverse Imbalance : Longitudinal Imbalance : 

Thrust : Major : Minor : 

Event DAQ Time :

  Total Energy :   90.81 GeV
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e+e− → e+e−(γ)
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