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ELECTROSTATIC

QUADRUPOLES

43% of circuference of the Ring 
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Q2

The Weak Focusing Provided by

OPERA-2d
Pre and Post-Processor 7.03

25/Feb/1999 18:20:36 Page 3

UNITS
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Field strength  : V m-1

     
Potential       : V             
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Force           : N             
Energy          : J             
Mass            : kg            

PROBLEM DATA
quad_no_offset.st
Linear elements
XY symmetry
Scalar potential
Electric fields
Static solution
Scale factor = 1.0
  6084  elements
  3155  nodes
    52  regions

-10.0 -6.0 -2.0 2.0 4.0 6.0 8.0 10.0 14.0 18.0-10.0

-8.0

-6.0

-4.0

-2.0

0.0

2.0

4.0

6.0

8.0

10.0

X [cm]

Y [cm]

1

2

3

4

567

8

9

10

11

121314

15

16

17

18

19 20 21

22

23

24

25

26 27 28

2930

3132

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

-24000.0 0.0 24000.0
Component: POT
-24000.0 0.0 24000.0
Component: POT



��
�������� �� ��

����- :�������	 � ��5- 5���- � �� � �� �� ;��

HIGH ENERGY POSITRONS

Pe

P

Sµ

µ
Detector

Muon Rest Frame

LOW ENERGY POSITRONS

9� �� ��������	 �� ��� 4��5 � �� ��)����	 ��� ��
'�5)����5 ���� ��� � ���� ���������

����- ������� 9����)' �

�-�. + ���
����-6 ,����<���, �=.

S   Pµ // 

µµ

µ

Time

N
um

be
r 

of
 P

os
it

ro
ns

 anti−parallelS  and P

<��
��

+
�

�

�����
�
����



�����# -�������

0

5

10

15

20

25

30

35

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Energy (GeV)

C
ou

nt
s



�����# -�������

0

5

10

15

20

25

30

35

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Energy (GeV)

C
ou

nt
s



�
�� &��
����

σ=30 ns
Muon bunch
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4 Billion Positrons with E > 2  GeV
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N0 and A Modulations with fcbo Included
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N0, A and φ Modulations with fcbo Included
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Multipoles (ppm)

normal skew

Quad 0.24 0.29

Sext -0.53 -1.06

Octu -0.10 -0.15

Decu 0.82 0.54
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SM Theory (Review Article by J. Hisano, hep-ph/0204100)



�//1 
� 
 2�
���

��������� ���

� � �> �� ��������5 �� $ � /�0� � $ �����

����������� ������� ���� ��� 5��� ��3��	

����	� 
 =� '����� �� '��- ���'���� �� �����

��� 5)��	 ��� 5��� ��3��	

>��' ,)����-�
6)�� �������
������� �������5��
/���
�� ��'�� ������)�)��- '������5

������ ����	����	 L (�� 5������� �%�& 	 ���

���� �� ����	 L (�� 5������� � 	 ����
��� �������� ����	��� ����� L �#� ��� �#� �%� ����
��:�5� � ����� )�5�����5��	 �� ��� �>?


