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Tune Mode Generator HallC PZT
mirror

lamda/10
waveplate

Pockels Cell

Downstream linear
polarizer

Shutter Insertable 
beam−pickoff
mirror

Quadrant
Photo−diode 
(QPD)

Common PZT

Helicity Pockels Cell

G0 Laser

Neutral Density Filter
(2 layers)

To Cathode

Insertable
Half waveplate

Rotatable
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Insertable
Power meter

PSS shutter

cube
beam combiner
Polarized

Periscope to
steer beam to
Gun3

Iris

wavelength readout
Power and

31 MHz
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Tiger Laser
for HallA

Future

850nm laser for HallB

780nm
HallA
diode laser

HallC IA Cell

HallA IA Cell

Attenuator +
Upstream linear
polarizer

HallA PZT

combining mirror
Dichroic beam
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Upstream Linear
Polarizer

Downstream Linear
Polarizer

Waveplate

Pockels Cell

The shape and orientation of the elliptically 
polarized light is different depending on the helicity
state.  

Elliptical polarization

Elliptical polarization

Linear Polarization

Linear Polarization
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G0DAQ
Feedback algorithm
ROOT/C++ based 

δAq,  x,  yδ

Electron beam

G0 target

IA cell = charge feedback device PZT mirror = position feedback device

BPM/BCM

Measurement
Charge/positionCalculated

EPICS controls software

IA/PZT voltages

IA voltage PZT voltage
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0  port:
     1 − 20 pin feedthrough.
     strain gauges

45  port:

Transition Port:
Ports A, B, and C:  Voltage taps for all coils

Port D:  strain gauges

Cryobox port:
Port A:  Primary PT and ROX sensors for LHe
                and LN2 circuit
Port B:  Secondary PT and ROX sensors for LHe
                and LN2 circuit
Port C:  Primary and secondary CERNOX sensors
                for transition leads
Port D:  LHe level sensor and transition lead voltage
                taps.

135  port:

Port A:  Secondary PT sensors for all coils A 
                through H
Port B:   Secondary ROX sensors for all coils A
                through H

Port C:  Secondary PT sensors for LN2 shield

Port A and B: Primary ROX and PT sensors for
                            all coils  A through H

Port C: Primary PT sensors for LN2 shield

225  port:
PT sensors for collimators

o

o

o

o
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I = 5000 A

Reservoir

Magnet

Power supply

PLC
Temperature readouts

Temperature signals

Coil voltage, flow rates,
pressure gauge, JT valve 
control, etc

SMS control computer

Water−cooled end
of leads

Helium vapor−cooled
end of leads
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Incident electron

Collimators

FP Detectors
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Laser

Mirror
Iris

PZT mirror

Quadrant Photo−Diode
(QPD)

Upstream Linear
Polarizer

quarter wave−plate

Pockels’ cell

Downstream Linear
Polarizer

IA
Cell

(I1 + I2) − (I3 + I4)
x position = 

y position = 
(I1 + I4) − (I2 + I3)
I1 + I2 + I3 + I4

I1 + I2 + I3 + I4

I1 ~ I4  are laser intensities measured on each of 
the 4 quadrants

x   −   x+ −

x   +   x+ −
δx =

Quadrant Photo−Diode

(30Hz motion in pitch and yaw)

23

4 1Positive
Helicity

Negative
Helicity

Neutral Density
Filter

The helicity−correlated difference is calculated as:

laser spot

laser spot
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