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/ XP LQRVLW\ �5 HFLSH
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, QWHJUDWHG�/ XP LQRVLW\ �+ LVWRU\
Luminosity Per Week: 6/04/01-5/26/02
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3HDN�/ XP LQRVLW\ �DQG�, QWHQVLW\
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7KH�0 DMRU�3UREOHP V�� 5 XQ�, , D�

‡ 7UDQVYHUVH HP LWWDQFH LQ�WKH�$FFXP XODWRU
� ODWWLFH��FRROLQJ

‡ / RQJ �UDQJH�EHDP � EHDP �LQ�WKH�7HYDWURQ
� KHOL[ ��DSHUWXUH

‡ &' ) �DQG�' � �EDFNJURXQGV
� YDFXXP �� " � ��P RUH�VKLHOGLQJ

‡ ( YHU\ WKLQJ �HOVH
� P LVP DWFK��FRDOHVFLQJ��EHDP �VWDELOLW\ ��OLIHWLP H« �

� � / XP LQRVLW\ �QRW�FXUUHQWO\ �OLP LWHG�E\ SEDUSURGXFWLRQ�UDWH



06/07/2002Status of Tevatron Collider, Vladimir Shiltsev,  ANL Seminar

$FFXP XODWRU�7UDQVYHUVH
( P LWWDQFH

+ LVWRU\ �

$FFXP XODWRU�
ODWWLFH�Z DV�
FKDQJHG�IURP �5 XQ�
, ���0 RWLYDWLRQ�
GHFUHDVH�h � VOLS�
IDFWRU� �IURP ��� � � �
WR��� � � �WR�
DFFRP P RGDWH�
KLJKHU�EDQGZ LGWK
VWDFNWDLOFRROLQJ �
V\ VWHP �GHVLJQHG�
IRU�KLJKHUSEDU
VWDFNLQJ �UDWH�

5 HG LV�5 XQ�, �ODWWLFH
%OXH LV�5 XQ�, , �ODWWLFH
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$FFXP XODWRU�7UDQVYHUVH�
+ HDWLQJ�� , %6�

( )
b

ab 22 D'DD ++ 1 HZ �� VKRW� �ODWWLFH�
FXUUHQWO\ �EHLQJ �
FRP P LVVLRQHG�

$FFXP XODWRU�Z LOO�
KDYH�� �ODWWLFHV� �
� �RSWLP L] HG�IRU�
VKRWV�DQG�� �
RSWLP L] HG�IRU�
VWDFNLQJ �
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$FFXP XODWRU�&RUH�&RROLQJ �
8 SJUDGH

ROG�DUUD\ V�

SODQDU�ORRSV
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QHZ �DUUD\ V�

VORWOLQH DUUD\

� �� � � �� �* + ]

� P XFK�EHWWHU�6� 1 �

6FKHGXOHG�IRU�LQVWDOODWLRQ�
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7HYDWURQ�( I ILFLHQF\

<HOORZ �LV�SURWRQ�LQWHQVLW\
&\ DQ�LV�DQWLSURWRQ�LQWHQVLW\
5 HG�LV�/ %�TXDG�FXUUHQWSURWRQ�ORDG

SEDUORDG

DFFHOHUDWLRQ

/ %�VTXHH] H

2 YHUDOOSEDUHIILFLHQF\ �LQ�
WKH�7HYDWURQ�LV�a � � � �
� [ IHU��� � � * HY OLIHWLP H��
DFFHOHUDWLRQ��/ %�VTXHH] H�
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/ RQJ �UDQJH�EHDP � EHDP � �
, VVXHV�DQG�3ODQV

‡ + HDG�RQ�EHDP � EHDP WXQHVKLIW# �� � � * H9 LV�FXUUHQWO\ �a �� � �Z LWK�QR�VHULRXV�
SUREOHP V�� DQWLSURWRQ�OLIHWLP H�LV�JRRG�

‡ / RQJ �UDQJH�EHDP � EHDP WXQHVKLIWLV�a �� � � �DW�� � � �* H9 � ��DQWLSURWRQV�DUH�
VHULRXVO\ �GHJUDGHG�E\ �KLJK�LQWHQVLW\ �SURWRQV�

‡ 0 LQLP XP EHDP �VHSDUDWLRQ�RQ�WKH�LQMHFWLRQ�KHOL[ �LV�a � �EHDP VLJP DV� � � �
FURVVLQJV� ��a � �VLJP D�GXULQJ �WUDQVLWLRQ�IURP �LQMHFWLRQ�WR�FROOLVLRQ�KHOL[ �DQG�a � ������
VLJP D�DW�FLROOLVLRQ�KHOL[

‡ 6LJQLILFDQW�LP SURYHP HQWV�KDYH�EHHQ�P DGH�E\ �P RGLI\ LQJ �WKH�RULJLQDO�KHOL[ �� / %�
VTXHH] H�HI ILFLHQF\ �Z HQW�IURP �� � � �WR�� � � �Z KLOH�LQFUHDVLQJ �SURWRQ�LQWHQVLW\ �E\ �
� � � � � ��KHOL[ �VL] H�FXUUHQWO\ �OLP LWHG�E\ �SK\ VLFDO�DSHUWXUH

‡ 3ODQV�

� UHP RYH�DSHUWXUH�OLP LWDWLRQ�LQ�) DOO�� � � � �VKXWGRZ Q��RSHQLQJ �XS�KHOL[ �a � � �

� P RGLI\ �RSHUDWLRQV�WR�GHFUHDVH�WLP H�VSHQW�DW�� � � * H9 � � � �P LQ�Å � �P LQ�

� P RGLI\ �$ � �ORQJ �VWUDLJKW�VHFWLRQ�WR�LP SURYH�KHOL[ �� ) DOO�� � � � " �

� FRP P LVVLRQ RFWXSROHVWR�SURYLGH�/ DQGDX�GDP SLQJ�IRU�SURWRQV�� VRP H�
VXFFHVV�Z LWK�WKLV�DOUHDG\ �

� FRP P LVVLRQ RFWXSROH FLUFXLWV�DV VH[ WXSROH�IHHGGRZ QVWR�SURYLGH�
GLIIHUHQWLDO�SURWRQ�DQG�DQWLSURWRQ�FKURP DWLFLW\ �� XQGHU�LQYHVWLJDWLRQ�
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%HDP� %HDQ�6HSDUDWLRQ�LQ�7HYDWURQ�
 + HOL[
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3ODQQHG�$QWLSURWRQ�3URGXFWLRQ�
8 SJUDGHV

‡ 7KH�5 XQ , , D JRDO�IRU�DQWLSURWRQ�SURGXFWLRQ�LV�� � ( � � � KU���, Q�RUGHU�
WR�VXSSRUW�SHDN�OXP LQRVLWLHV�! � �� ( � � �FP � � VHF� � D�KLJKHU�
DQWLSURWRQ�SURGXFWLRQ�UDWH�LV�UHTXLUHG�

‡ 7KH�IROORZ LQJ �XSJUDGHV�DUH�DFWLYHO\ �EHLQJ �Z RUNHG�RQ

� � � VOLS�VWDFNLQJ � �LQ�WKH�0 DLQ�, QMHFWRU

� � OLWKLXP �OHQV�JUDGLHQW�LQFUHDVH

� � � * H9 DQWLSURWRQ�FROOHFWLRQ�DSHUWXUH�LQFUHDVH

‡ 7KHVH�XSJ UDGHV�Z LOO�QHFHVVLWDWH�WKH�LQVWDOODWLRQ�RI �D�KLJ KHU�
EDQGZ LGWK�� � � � �* + ] � VWDFNWDLOFRROLQJ �V\ VWHP �LQ�WKH�$FFXP XODWRU��
UDSLG�WUDQVIHUV�RI �DQWLSURWRQV�WR�WKH�5 HF\ FOHU�� HYHU\ �a � � �P LQXWHV� ��
DQG�WKH�XVH�RI �HOHFWURQ�FRROLQJ �LQ�WKH�5 HF\ FOHU
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Proton beam instability on the ramp 
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/ LWKLXP �/ HQV�DQG %HDP OLQH
$SHUWXUH�, QFUHDVH

/ LWKLXP �OHQV�IRFXVHVSEDUV
H[ LWLQJ �IURP �SURGXFWLRQ�WDUJHW���
, QFUHDVLQJ �JUDGLHQW�DQG�
GRZ QVWUHDP �DSHUWXUH�Z LOO�
LP SURYH SEDUFROOHFWLRQ�
HIILFLHQF\ �

&XUUHQW�OHQV�JUDGLHQW�LV�� � � �
7� P � �GRZ QVWUHDP �DSHUWXUH�LV�
a � � � � � �p� P P � P UDG�

5 XQ�, , �JRDO�LV�� � � � �7� P �DQG�� � �
p� P P � P UDG�

&RXUWHV\ �9 � / HEHGHY

Z H�DUH�KHUH

Z DQW�WR�JR�KHUH
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UDWH�LV�VWDFN�VL] H�GHSHQGHQW
� 5 5 �VWDFN�UDWH�LVQRWVWDFN�VL] H�GHSHQGHQW
� � � �ORVV�LQ�$FF��Å 5 5 �WUDQVIHUV
� , QWHQVLW\ �GHSHQGHQW�5 5 �Å 7HYDWURQ�

WUDQVIHUHII �
� 5 XQ�, , �GHVLJQ HP LWWDQFHVXVHG
� 3URWRQ�LQWHQVLW\ � �� � � ( � � EXQFK
� , %6�RQO\ �IRU�JURZ WK�UDWHV
� / XP LQRVLW\ �FRXQWHG�Z LWK�“ � � �FP �IURP , 5 
V
� � � P E FURVV�VHFWLRQ�IRU�OXP LQRVLW\
� � HY� VHF��� � �p� P P � P UDG�SEDUVDUH�

UHF\ FOHG
� , 5 ; LQJ DQJOH�LV�“ � � � mUDG
� / XP LQRVLW\ OHYHOOHG WR�� � LQWHUDWLRQV� ; LQJ

� � � P E LQHODVWLF�FURVV�VHFWLRQ�
� � � � �Z HHNO\ �GRZ QWLP H� �� �KRXU�VKRW� VHWXS�

WLP H
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3ODQV� 6FKHGXOH

‡ 1 RZ

� � FRP P LVVLRQ�QHZ �$FFXP XODWRU�ODWWLFH

� � RQJ RLQJ �WXQLQJ �RI �DOO�P DFKLQHV

‡ - XQH�� � � � �VKXWGRZ Q

� � LQVWDOO�QHZ �$FFXP XODWRU�FRUH�VWRFKDVWLF�FRROLQJ �WDQNV

� � LP SURYH�7HYDWURQ�YDFXXP

‡ ) DOO�� � � � �VKXWGRZ Q

� � LP SURYH�7HYDWURQ�SK\ VLFDO�DSHUWXUH

� � LP SURYH�7HYDWURQ�YDFXXP �

� � LP SURYH�5 HF\ FOHU�YDFXXP

� � DGG�P RUH�P DJQHWLF�VKLHOGLQJ �WR�5 HF\ FOHU

‡ � � � � �± LQWHJ UDWH�5 HF\ FOHU�LQWR &ROOLGHURSHUDWLRQV

‡ � � � � �± LQVWDOO� FRP P LVVLRQ�HOHFWURQ�FRROLQJ �LQ�WKH�5 HF\ FOHU

‡ " " " " �� � � � � QVHF EXQFK�VSDFLQJ
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6XP P DU\

‡ 3URJUHVV� RQ� 5 XQ , , D LV� EHLQJ � P DGH� EXW� LV� VORZ HU� WKDQ�
KRSHG� IRU�� : H� DUH� IDFWRU� RI� � � EHKLQG� VFKHGXOH�� DQG���
IDFWRU�RI�� �EHORZ �GHVLJQ�5 XQ�, , �OXP LQRVLW\

‡ 0 DMRU� � XQH[ SHFWHG� � SUREOHP V� DUH� � ORQJ� UDQJH� EHDP �
EHDP � LQWHUDFWLRQ� � SEDUV� �� LQVWDELOLWLHV� DQG� GHWHFWRU�
EDFNURXQG � SURWRQV� � ± LQ� 7HYDWURQ�� LQVWDELOLWLHV� DQG���
ORQJLWXGLQDO� DQG� WUDQVYHUVH� HP LWWDQFH� EORZ � XS��
P XOWLEXQFK FRDOHVFLQJ� ± LQ� 0 DLQ� , QMHFWRU�� SEDU���
HP LWWDQFHV ± LQ�$QWLSURWRQ�$FFXP XODWRU���

‡ 5 XQ� , , � LV� SURYLQJ� WR� EH� GLI ILFXOW�� EXW� Z H� XQGHUVWDQG�
� P RVW�RI� � �WKH�SUREOHP V��NQRZ �KRZ �WR�IL[ �WKHP �DQG�DUH�
GRLQJ�WKDW���

‡ 3URJUHVV�LV�EHLQJ �P DGH�RQ�FRP P LVVLRQLQJ�WKH�5 HF\ FOHU��
Z KLFK� LV� UHTXLUHG� WR� DWWDLQ� OXP LQRVLWLHV� DERYH�
a � ( � � FP � � VHF� �


