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Linear Accelerator

Current
Stabilizer

PITA
Feedback

P

R2

Helicity
Reversal

Plate

Chopper Wheel

Ti::Sapphire Laser

Argon Laser

HPC

CPC

10

IPCSPC

PT1

AT1

Used in 1998 (H2)

Used in
1999 (D2)

PLASI

AT5

22

P Piezo-electric position stabilizer

Electron Beam

R2 Remotely Rotatable l /2 Wave Plate

Linear Polarizer

Mirror

Pockels Cell

10 l /10 Wave Plate (not present during 1999 deuterium run)

2 l /2 Wave Plate

Laser Beam Charge Toroid

Dipole Magnet (45° Bend)

IPC Intensity Pockels Cell

SPC Shutter Pockels Cell

CPC Correction Pockels Cell

HPC Helicity Pockels Cell

60 keV Gun

300 keV
Accelerator

Wien
Filter
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Wien Filter Electric Field (kV)
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Change in Solenoid Current (A)
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Scattered Electron Energy (MeV)
0 20 40 60 80 100 120 140

 (
ph

ot
on

s/
cm

)
dxdN

0

0.05

0.1

0.15

0.2

0.25

�	��

�����v”*��� ”*�

P



�.#����$2�S@8����{)w��!QY@�(�V2�S �šŠ�5� �5)�W�2|•&����2�8.2
)�:“�(!$�€8�8��5+4�@�(�“��)���8C0��5)�
�8��

#�:v#hSd��)�6f8.�"2�)]2�S	: 6R#�8 8.�5� �5+=�50"�(6(8���2
)]�5)��(��
�%��

z

y

x

f

q

k

k´

p´
q

�	��

�����m”3�€�

§

�&�����":Qy'
������1+��fy')��(:}8����m6(232
� +��")�#�8.�m:q%*: 8.�(! �")[Tg���"6s�[8.���1�@2
0"#��h#�)�+

#�˜(�"!h��8��'#�0z:�65#�8�8��5����)�
,#�)�
�0"�5:i#�����+��fy')��(+ #�8n8.���

/
P

•u• 	��„8s#���

�f8R�ƒ�������,#9•3�":i0��"�5:

#�0�2
)�
ƒ8.���v�50��56(8���2
)&Y@�5#�! !$2�!$�()w8���! •
�(6(8�2
�5Œ*8.��� �,#9•3�":“�@2��")p8.:“�")48.���v+��"� �56f8.�"2�)$8.���

�50��56f8.��2�)`YZ�R#�! �":_YZ�5)p8�8�2,

�(8‡�")p8�2,8����$Ÿ{2
�q8.�XŽn#�0�0g…OYZ�R#�!o0"�fSx8—†fŒz#�)�+X8������r#9•3�":_��:

2
�q8.��2

�2
)'#�0l8�2}Y@2�8��7�

¨��



•]�"��� 2
� � … � † � … � † �H…d65!&† � � …O65!&†

�

�

…�…

�

������6|†

�

† ���¤…O:��.† #™…O)wYE†

� �

� �

� ’ �

§��

�

�

�

¨

�
��� �|”

�

�

� �

�€�

��� �

�€�

§
§ � � �

”

” �

�	�

�

�

’

�

�

�

�

�

�
�

¨

�

���

� �

�

�€�

�
§ �

�€�

¨�� ��� �

’

§

�

� �

� ’

���

� ” �

¨

�
��� �|”

�

�

� �

�€�

��� �

�€�

§
§ � � �

”

�

�

§��

�

�

�

���

�

�

�

�

”3��� �

���

�

§ �

�

�

’

¨ �

�€�
�

� � �

�
�

�

�|�

�

�

�

�

���

�

�

�

��§

�

�

�

�
§

��”

�

�€�

��� �

�€�|�

¨ � �

�

�

� �|�

�

�

� �

�

�

�

��§

�

�

�

�
§

��”

�

�€�

��� �

�€�|�

¨ � �

�

�

¨

�

§��

�

� �

�

�

�

�

”3��� �

���

�

§ �

�

�

’

¨ �

�€�
�

� � �

�
�

�

�

� �

� ’ ”
”

�

� ” �

¨

�
��� �|”

�

�

� �

�€�

��� �

�€�

§
§ � � �

”

’ �

�	�

�

�

”

¨	�

�

�

�

�

�
�

¨

�

���

� �

�

�€�

�
§ �

�€�

¨�� ��� �

’

�

�

�

� �

� ’

§

�

�

�

�

�

¨

�
��� �|”

�

�

� �

�€�

��� �

�€�

§
§ � � �

”

�‹#�Y�0"�{”3��”3�

P

8.#�Y�0"�g2�Sl���p%*:��"65#�0E�'#���#�!$�f8.�(��:“2�Sl8����{!4�"� ��2
� :5�z����� � #�)�+ �1#����v65�()p8.�.#�0

�Z2
0-#��“#�)�+m#�˜(�"!h��8��'#�0E#�)�

0"�(:CTg�€8.�$���5: �@�(6(8V8.2�8����{8.#���
��(8R� �[�":C8.���v+��":q8s#�)�65�{Sd� 2
! 8.���

65�()p8.�5��2�Sz8����n8.#���

�f8U8.2�8.���_6(�5)p8.�(��2�SJ8.���_!4�"� ��2
�(�‹�����_ž*��#�)p8.��8‰% �
�

�":Š8����i0"�()�
�8��m2�S

�šŠ�5� �5)�W�2|•m�.#�+��-#�8�2
�{… #����s†�#�6s��#���

�(+1�'#��q8.�"6(0"�g!h��:q8U�'#�:�:V8�����2���

�$8�2h���5#�6s�&8����n!4�"� ��2
�

Sd��2�! 8����n8.#���

�f8R�������n!$2
!4�5)p8���! 8.�.#�)�: Sd�(�U:�žw�'#�� �5+

�

�

�":Š65#�0"6(��0-#98.�5+m#�8Š8����i65�()p8.�.#�0

#�)�
�0"���$�����$8�2�8s#�0�:�2
0��"+`#�)�

0��4: ��Y�8��5)�+��(+ Yp%X#=!4�"��� 2
�_�":ƒ

�€•
�() Yp% ���i�1�����48�2�8s#�0

65� 2
:�:g: �56(8��"2
)1Sd2
�Š�50-#�: 8.��6i:�65#�8�8��5� �")�
}�")p8�2h8.���_� �5

��2
)1:���Y38.�5)�+��5+=Yw%1#}!4�"� ��2
�“�":�
���•
�()

Yp% #£�

#�0�0"2|T 8����&� � �'�(6(8��5+ �šŠ�(���5)�W�2|• ����2�8.2�)�:�8�2=� �R#�6s� 8����$•V•]��:5�]¡v�(!$2�8.�50€%r652�)w8���2
0�0"�(+

!4�56s�'#�)��"6R#�0n:��w��8 8.�(��:12�Sƒ8.���")B#�0���!4�")w��! 6R#�)B: �R#�0{2�ˆ 8����t�()w8��.#�)�65�5:,2�S‡�5#�6s�G0"�R#�+

6(%*0��")�+��(�h8.���(���(Yw% �����(•��5)p8.��)�
 0��"

�p8�Sd��2
! :q8.� �"Ww�")�
t8����]•“•=��:5�~�����5: �=: �w��8�8��5��:$#�� �

��: �5+ Sd2
�QY�#�6sWw

��2
��)�+ : 8.��+��"�(:,…O: �5�

/

�(6(8.��2
)

§

�

§

��”
†f�r�����m�5)p8.�����m+��(8.�(6(8�2
�}#�:�: �5!hY�0�%
Œ

!4�"��� 2
��:(ŒJ•“•=��:5Œ‹#�)�+r8.#���

�f8RŒJ��:_��2
��: �5+X�")e#10"��

�p8 – 8��"

�p8n#�0"��!$��)*��! YZ2R•l���‹#�Y�0��}”3��”

0"��: 8�:Š8.���_���w%*: �"6R#�07žw�'#�)p8.�€8.�"�(:U2�Sz�")p8��5���(: 8�Sd2
�V8.���i8��5),!$����� 2
��:Š#�)�+]�	�"
������i”3���

§

:���2|Tg:

8.����652*2
��+���)'#�8��U: %*: 8��5! ��)hTg���"6s��8������@2�0-#��	#�)�+4#�˜5��!h��8��'#�0*:�6R#98�8.�(����)�
‡#�)�

0��5:
�

#�)�+ �

#�� �n+��fy')��5+l�

P

:Š�‹#�Y�0��i”3��”Q#�)�+1�	�"
������{”3�€�
�n��)�+���6R#�8���Œw8.���{: %*!$!4�(8�� %42�S78����n+��(8.�(6(8�2
�

!4�R#�)�:V8.�'#�8Š8.���i8��5),!$����� 2
��:Š#����i
���2
���Z�5+1��)p8.2hSd2
���V8‰%3�Z�5:(Œ'�R#�6s�]#�8�#h+���ˆ@�5� �5)p8�•�#�0"���

2�S

�

�

�

¨

’



Signal Integrator Sum/Diff Module ADC (16 bit)

DAC Noise
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Current to Voltage
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(as necessary)
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MOD Pulse

Timeslot
Trigger

Integrate
Gate

Convert

ADC Busy

Reset

H+/H-

NEW/COMP

60 Hz
Clear

Event 6

MBD Busy

50 µs

20 µs

35 µs

240 µs

200 µs

910 µs

875 µs

260 µs

260 µs 915 µs

2.2 µs

10 µs

5 µs

3 µs

1666.67 µs

100 µs

Data transferred 
to computer every 
twentieth pulse.

Signal latched in by
timeslot trigger.

Pedestal
LAM

Forms an AND with the
timeslot trigger.

Beam 
Pulse 25 µs
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TDC Time-to-Digital Converter

NIM In NIM Input Register

Scaler Scaler

ADC Analog-to-Digital Converter
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associated 

initial
kinematics.
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experimental
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a hit.
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