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A = P1 + P2sin(2θ + P4)

            + P3sin(4θ + P5)

O"4EKUr+7:6 o%n � � ~ @U;:6P@ S<4E;/s�9LS<sRYGY 6P;<7:s 9LS89 v r+@%V�;<4>=L@�=Lv&7:=�;:9�;<6T9�M+H>6uF 9�HEv ��B89|{L6IQ+Hq9�;<6�=U7<4>6P@ ;x9�;<4>=L@ n� �u��?
� � � ?"9L@ A2� � � n � =L@%SJ4qAt6P7C;<F+6 Z 7:SJ;C;/B$=�V1=UYWM+4>@ 9�;:4E=U@ S n �8F+6 Q 9�4>7W=U7:At6N7<6TA ��� 4qSC4>@2=L@ 6VP9USJ6-Q+7<6TV16TAt6NAwMRsw9C7:4>KLF ;J� F+6PH>4qV14E;/s�BD4>@ At=�B 9L@ Aw4>@w;<F+6�=�;:F+6P7$MRsw9CH>61v ;J� F+6NHE4qV14E;/sGBD4E@ A+=�B n 	 4E@ VP6�;:F+6IQ%9�4>7SJ;:9�7<;:S"BD4E;<FG9-7:4>KLF ;J� F+6PH>4qV14E;/s�BD4E@ A+=�B�?|;<F+6D������V1=UYWM+4>@ 9�;<4>=L@WMX6PKU4E@%S
BD4[;:FW;:F+6 	 =RVx�U6PHqS	VP6PH>HtF+4EKUF�{U=LHE;:9LKL6Yw9��R4>@+K 9 ;<7x9�@ S<4E;<4>=L@ ?+BDF 6P7:6N9LS$;:F+6W� ��� VP=LY�M+4E@%9�;<4>=L@�At=R6TSD@+=�; n �8FRr SN?+;:F+6 	 =tVx�L6NH>S8V16NHEH&7<6P;:9L7:A+9�;<4>=L@6N9L7<H>s�4>@�;:F+6GZ 7xS/;�BD4>@ At=�B =Lvi;:F+6GQ 9�4>7CAt4 �X6N7:S�S<HE4>KLF ;:HEs�MX61;/B$6P6N@�;:F+6 � �u� 9L@ A�� �u� V1=UYWM+4>@ 9�;:4E=U@ SN?9�@%A�4Ev
=L@+6�S<6PH>6NV�;xSDQ 9L4E7xS$M 9LS<6NA =L@�;<F 6�F+6PH>4>VP4[;/s�=L7xAt6P7:4>@+K ?R=L@ 6IZ%@ A+S8;:F 9�;D;:F+6Ps�Y 6T9LS<r+7:6uS<stS/;:6PYw9�;:4>VN9�H>HEsAt4 �X6N7<6N@ ;$4>@ ;<6P@%SJ4E;/s 9LS<sRY YG6P;<7:4E6TS n �8F+6�S<9LYG6-KL=R6TS3v =U7i;:F+6u� � � 9�@ A��h�i� V1=LY�M+4>@ 9�;:4E=U@ S n �8F+4qS$6b� 6NV1;4qS�At7x9�Yw9�;<4qVP9�H>H>s 4>HEH>r SJ;<7x9�;:6NA 4>@ O"4>KLr+7:6 o%n c � ?59�F+4qSJ;<=LKU7:9LY =Lv-4>@U;:6P@ S<4E;/s 9USJsRYGYG61;:7<s v =L7G9�7:r+@(BD4E;<Fh9vm9�4>7:HEs2Hq9�7:KL6 	 ~6� � S<H>=LQX6 n �8F 6 F 4>SJ;<=UKL7x9�Y�?3@+=U7<Yw9�H>H>s�K 9�r S:S<4>9L@ ?34qSwSJQ+H>4E;G4>@ ;<= ;<F+7:6P6�QX6N9L�RSN?3BD4E;<Fb;<F 6V16N@ ;<7x9�H QX6N9L� ;/BD4>VP6I9LS H>9L7<KU6-9LS3;<F+6uS<4>At6-Q%6T9��tSi9L@ AG;:F+6IS<4>A+6-QX6N9��tSi6�� r 9LHEH>s S<6PQ%9�7x9�;<6TA v 7<=UY ;<F+6�V16P@ ;:7:9LHQX6N9�� n �8F+6�V16P@ ;:7:9LH QX6N9�� V1=U7<7:6NS<QX=L@ A+S�;:= 9USJsRYGYG61;<7:4>6NSuv 7:=LY Q 9�4>7xSuv =L7�BDF+4>VxF(M%=L;<F2YG6PY�M%6N7:SW=�vD;<F 6Q 9L4E7$9�7:6-Q+7:6NVP6NAt6TAGM sw9WF+4EKUFt� {L=LHE;:9LKL68;:7:9L@ SJ4E;<4>=L@ � ;:F+6��(���h9�@ A � �i� VP=LY�M+4E@%9�;<4>=L@%S n �8F+6uSJ4qAt6-QX6N9L�tS9�7:6WAtr 6C;<= ;<F+6GV1=UYWM+4>@ 9�;<4>=L@ SI� �u� 9L@ A�� � � n �8F+6WZ 7:SJ;IYG6NYWMX6P7�=�v36N9UVxF�Q 9�4>7�4>SI@+=�;�Q+7:6NV16TAt6NA�MRs



����� �����
�����	�
�	� !*	����
��	���� ��� � 	�������� � l

Charge Asymmetry (ppm)
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S = P1 + P2sin(2θ + P4)

            + P3sin(4θ + P5)
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(c) Half-Wave Plate Angle (degrees)

(e) Half-Wave Plate Angle (degrees)

(b) Half-Wave Plate Angle (degrees)

(d) Half-Wave Plate Angle (degrees)
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Beam

Target

Photon

Collimators

Dipoles

Quadrupoles

Momentum

Collimator

Holey

Collimator

58 m

14 GeV

forward e-p

25 GeV

e-p

0 cm

20 cm

30 cm

primary beam, photons
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Eg = 1.54 eV

Esplit
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p p

spin spin

d)  left helicity

   (right-ci ����� lar)

c)  right helicity

    (left-ci ����� lar)

a)  right helicity b)  left helicity
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PS PITA slope

38.7 �  0.2 ppm/V

CP PITA slope

13.4 �  0.2 ppm/V

χ2/dof = 1.9/3

χ2/dof = 0.7/3
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mean = 2.45 +/- 0.12 ppm/µm mean = -1.86 +/- 0.12 ppm/µm

mean = -0.50 +/- 0.06 ppm/µm mean = 0.61 +/- 0.06 ppm/µm

mean = 9.01 +/- 0.03 ppm/µm mean = -3.02 +/- 0.03 ppm/µm

mean = -3.55 +/- 0.08 ppm/µm mean = 3.41 +/- 0.09 ppm/µm

mean = -0.38 +/- 0.02 ppm/µm mean = -0.31 +/- 0.02 ppm/µm
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Syracuse mean =  -55 +/- 35 ppb

Princeton mean = -36 +/- 35 ppb

Syracuse mean =   -5 +/- 13 ppb

Princeton mean =  -3 +/- 15 ppb
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SLICE PD

 

Longpulse PD

CCD

CCD Brewster Flashlamps

Cavity

*�+-,
Sapphireλ/2

PL

PL PL

F = 750 mm

SLICE PC

λ/2 
(Intensity 
control)

TOPS

F = 500 mm

To Helicity Control Bench

HBS

Monochromator

Diagnostics Bench Flash:Ti Bench
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Reservoir

2.5 HP PumpHeat Exchanger

3- or 5-ton chiller 

Flashlamp Flow Tubes Rod Flow Tube

1 2 3

LCW SupplyDrain

4

N2 ��� rge line Cavity  Drain

N
2 
Bubbler

Reflectors

T

R R

T

10 µm Filter
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20 kV

Starter Circuit

EMI Constant Current Simmer 

Power Supply -1 kV 5 Amps

Laser Table

Modulator 15 A

21 kV

1.2  F

Braided

Shield

Thyratron

Laser Head

Maxwell

Capacitor

Charging

Power

Supply

10 kV, 8 kJ/s
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TOPS Unit

TOPS

Controller
AC Power

DC HV

Power Supply

Function

Generator

Trigger

Interface
RF 119 MHz

SLAC Control

Program
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