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Appendix

MMF PVs
Prefix  USEG:MMF:DELTA-II:

Sample PV Name Description Read/Write

AbsEncMainCarrierQ1Ref
Main carrier absolute encoder value when in the 
reference position of quadrant 1 R/W

AbsEncMainCarrierQ2Ref
Main carrier absolute encoder value when in the 
reference position of quadrant 2 R/W

AbsEncMainCarrierQ3Ref
Main carrier absolute encoder value when in the 
reference position of quadrant 3 R/W

AbsEncMainCarrierQ4Ref
Main carrier absolute encoder value when in the 
reference position of quadrant 4 R/W

IncEncMainCarrierQ1Ref
Main carrier incremental encoder value relative to index 
when in the reference position of quadrant 1 R/W

IncEncMainCarrierQ2Ref
Main carrier incremental encoder value relative to index 
when in the reference position of quadrant 2 R/W

IncEncMainCarrierQ3Ref
Main carrier incremental encoder value relative to index 
when in the reference position of quadrant 3 R/W

IncEncMainCarrierQ4Ref
Main carrier incremental encoder value relative to index 
when in the reference position of quadrant 4 R/W

AbsEncMagnetCarrierQ1Ref
Magnet carrier absolute encoder value when in the 
reference position of quadrant 1 R/W

AbsEncMagnetCarrierQ2Ref
Magnet carrier absolute encoder value when in the 
reference position of quadrant 2 R/W

AbsEncMagnetCarrierQ3Ref
Magnet carrier absolute encoder value when in the 
reference position of quadrant 3 R/W

AbsEncMagnetCarrierQ4Ref
Magnet carrier absolute encoder value when in the 
reference position of quadrant 4 R/W

IncEncMagnetCarrierQ1Ref
Magnet carrier incremental encoder value relative to 
index when in the reference position of quadrant 1 R/W

IncEncMagnetCarrierQ2Ref
Magnet carrier incremental encoder value relative to 
index when in the reference position of quadrant 2 R/W

IncEncMagnetCarrierQ3Ref
Magnet carrier incremental encoder value relative to 
index when in the reference position of quadrant 3 R/W



IncEncMagnetCarrierQ4Ref
Magnet carrier incremental encoder value relative to 
index when in the reference position of quadrant 4 R/W

PosMainCarrierQ1Des
Desired position of main carrier of quadrant 1 along its 
rails R/W

PosMainCarrierQ2Des
Desired position of main carrier of quadrant 2 along its 
rails R/W

PosMainCarrierQ3Des
Desired position of main carrier of quadrant 3 along its 
rails R/W

PosMainCarrierQ4Des
Desired position of main carrier of quadrant 4 along its 
rails R/W

PosMagnetCarrierQ1Des
Desired position of magnet carrier of quadrant 1 along 
its rails R/W

PosMagnetCarrierQ2Des
Desired position of magnet carrier of quadrant 2 along 
its rails R/W

PosMagnetCarrierQ3Des
Desired position of magnet carrier of quadrant 3 along 
its rails R/W

PosMagnetCarrierQ4Des
Desired position of magnet carrier of quadrant 4 along 
its rails R/W

GoCarrier
Moves the 8 motors of the main and magnet carriers to 
the desired positions along the rails W

AbsEncMainCarrierQ1Rbck
Absolute encoder reading from the main carrier of 
quadrant 1 R

AbsEncMainCarrierQ2Rbck
Absolute encoder reading from the main carrier of 
quadrant 2 R

AbsEncMainCarrierQ3Rbck
Absolute encoder reading from the main carrier of 
quadrant 3 R

AbsEncMainCarrierQ4Rbck
Absolute encoder reading from the main carrier of 
quadrant 4 R

IncEncMainCarrierQ1Rbck
Incremental encoder reading from the main carrier of 
quadrant 1 R

IncEncMainCarrierQ2Rbck
Incremental encoder reading from the main carrier of 
quadrant 2 R

IncEncMainCarrierQ3Rbck
Incremental encoder reading from the main carrier of 
quadrant 3 R

IncEncMainCarrierQ4Rbck
Incremental encoder reading from the main carrier of 
quadrant 4 R

AbsEncMagnetCarrierQ1Rbck
Absolute encoder reading from the magnet carrier of 
quadrant 1 R

AbsEncMagnetCarrierQ2Rbck
Absolute encoder reading from the magnet carrier of 
quadrant 2 R

AbsEncMagnetCarrierQ3Rbck
Absolute encoder reading from the magnet carrier of 
quadrant 3 R



AbsEncMagnetCarrierQ4Rbck
Absolute encoder reading from the magnet carrier of 
quadrant 4 R

IncEncMagnetCarrierQ1Rbck
Incremental encoder reading from the magnet carrier of 
quadrant 1 R

IncEncMagnetCarrierQ2Rbck
Incremental encoder reading from the magnet carrier of 
quadrant 2 R

IncEncMagnetCarrierQ3Rbck
Incremental encoder reading from the magnet carrier of 
quadrant 3 R

IncEncMagnetCarrierQ4Rbck
Incremental encoder reading from the magnet carrier of 
quadrant 4 R

TempUSQ1
Upstream temperature measurement of quadrant 1 
magnet array R

TempDSQ1
Downstream temperature measurement of quadrant 1 
magnet array R

TempUSQ3
Upstream temperature measurement of quadrant 3 
magnet array R

TempDSQ3
Downstream temperature measurement of quadrant 3 
magnet array R

MeanTemp
Average the 4 temperature measurements to get the 
mean magnet array temperature R

TempUSBP Upstream temperature measurement of the beam pipe R

TempDSBP
Downstream temperature measurement of the beam 
pipe R

PolModeDes

Desired polarization mode, takes argument LPVMF, 
EPRM1, EPLM1, CPRMF, CPLMF, EPRM2, EPLM2, or 
LPHMF R/W

PolModeAct

Actual polarization mode, read the 4 magnet carrier 
absolute encoders and determine the current 
polarization mode ignoring global moves for centering, 
return an error if the magnet arrays don't form a 
polarization mode within tolerance R

PolModeTol
Tolerance for the magnet carrier positions for being in a 
polarization mode R/W

GoPolMode

Move the magnet carriers relative to their reference 
position in order to set the desired polarization mode.  At 
the extremes of the main carrier motion, globally move 
all four magnet carriers so they are within their range. W

GapDes
Desired gap, the main carriers are the same distance 
from the reference position within tolerance, R/W



GapAct

Actual gap, read the 4 main carrier absolute encoders to 
determine the radial position of each quadrant and then 
to determine the gap, return an error if the main carriers 
are not at the same position within tolerance relative to 
the reference R

GapTol
Tolerance for the main carriers to be the same distance 
from the reference position R/W

GoGap
Move the main carriers to set the undulator gap to the 
desired value. W

Center

Move the 4 magnet carriers to center them in the 
undulator, this compensates for the main carrier 
longitudinal motion W

SetModeGapCenter

This PV is given PolModeDes and GapDes.  It then uses 
the Go PVs to set the polarization mode and the gap.  It 
also uses the Center PV to center the magnet carriers. W

Status

Value 0 if the magnet arrays are set to a value in Table 1, 
the magnet arrays are centered in the undulator, and the 
main carriers are all the same distance from the 
reference, return a positive integer giving an error code 
indicating which positions are out of tolerance R

Kdes
Desired K value, calculate and return the desired gap 
including temperature corrections R/W

Kact
Actual K value, calculate K from the gap including 
temperature corrections R

MainCarrierRailAngle Angle of main carrier rails relative to the undulator axis R
ZPosMainCarrierQ1Des Desired z-position of main carrier of quadrant 1 R/W
ZPosMainCarrierQ2Des Desired z-position of main carrier of quadrant 2 R/W
ZPosMainCarrierQ3Des Desired z-position of main carrier of quadrant 3 R/W
ZPosMainCarrierQ4Des Desired z-position of main carrier of quadrant 4 R/W

GoZPos
Move the motors of the main carriers to move each axis 
to the desired z-position W

ZRelPosMagnetCarrierQ1Des
Desired position of magnet carrier of quadrant 1 relative 
to the main carrier R/W

ZRelPosMagnetCarrierQ2Des
Desired position of magnet carrier of quadrant 2 relative 
to the main carrier R/W

ZRelPosMagnetCarrierQ3Des
Desired position of magnet carrier of quadrant 3 relative 
to the main carrier R/W

ZRelPosMagnetCarrierQ4Des
Desired position of magnet carrier of quadrant 4 relative 
to the main carrier R/W



GoZRelPos
Move the motors of the magnet carriers to move each 
axis to the desired z-position relative to the main carriers W

RPosMainCarrierQ1Des Desired radial position of main carrier of quadrant 1 R/W

RPosMainCarrierQ2Des Desired radial position of main carrier of quadrant 2 R/W

RPosMainCarrierQ3Des Desired radial position of main carrier of quadrant 3 R/W

RPosMainCarrierQ4Des Desired radial position of main carrier of quadrant 4 R/W

GoRPos
Move the motors to move each axis to the desired radial 
position W

ZPosMainCarrierQ1Act Get the main carrier z-position of quadrant 1 R
ZPosMainCarrierQ2Act Get the main carrier z-position of quadrant 2 R
ZPosMainCarrierQ3Act Get the main carrier z-position of quadrant 3 R
ZPosMainCarrierQ4Act Get the main carrier z-position of quadrant 4 R

RPosMainCarrierQ1Act Get the main carrier radial position of quadrant 1 R

RPosMainCarrierQ2Act Get the main carrier radial position of quadrant 2 R

RPosMainCarrierQ3Act Get the main carrier radial position of quadrant 3 R

RPosMainCarrierQ4Act Get the main carrier radial position of quadrant 4 R

ZPosMagnetCarrierQ1Act
Get the magnet carrier z-position of quadrant 1 including 
both main carrier and magnet carrier motion R

ZPosMagnetCarrierQ2Act
Get the magnet carrier z-position of quadrant 2 including 
both main carrier and magnet carrier motion R

ZPosMagnetCarrierQ3Act
Get the magnet carrier z-position of quadrant 3 including 
both main carrier and magnet carrier motion R

ZPosMagnetCarrierQ4Act
Get the magnet carrier z-position of quadrant 4 including 
both main carrier and magnet carrier motion R
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