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Current MIPL Controls
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Current MIPL Process

Standard Phase Detector Output at delta F = 8 kHz
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Goals for New MI Phase Lock Controls

e Less perturbation of the beam, reduction of
synchrotron oscillations.

e Shorter locking interval.

*Somewhat conflicting goals.



The Acceleration Phase Lock Loop
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The first trick is to smoothly transition from Acceleration Phase Lock to Ml Phase Lock
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Platform for Developing New MIPL
Controls
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Booster Testing

Acceleration PD gain and offset adjustments
Online testing of new acceleration phase det.

— Booster retuning typically required

No Beam, MI phase lock testing
— MIPL only locks DDS-VCO to MI RF, not to beam
— Frequency curves changes were required

Single turn beam MI phase lock testing



No Beam MIPL tests on February 1, 2012
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MIPL with Beam on March 6,
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MIPL with Beam on March 6, 2012

Note changes in the Acceleration Phase Detector output.
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MIPL with Beam on March 6, 2012

Note changes in the Radial Position of Beam
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MIPL with Beam on March 16, 2012

Note changes in the Radial Position of Beam
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MIPL with Beam on March 16, 2012

Note changes in the Phase Drive due to AC Dampers

Chl: Hold Accel PD trigger
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MIPL with Beam on March 16, 2012
AC Dampers Off
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Going Forward

Trials have been made to reduce the rate of rise
of the phase error feedback, on the bench, using
different curves for the reference trajectory.

— No significant improvement with this yet.

We will be looking to find a softer method for
ensuring our initial conditions before MIPL.

Trials on the bench have been made to

implement a phase lock by starting with a smaller
delta F.

If nothing else, we can build a new divide by 32
module and replicate the current method in up to
date, programmable hardware.



Extras

Running Frequency within 100 Hz of MI RF and locking.

http://www.youtube.com/watch?v=KpfD9K3 V0Qo&feature=email
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http://www.youtube.com/watch?v=KpfD9K3_V0o&feature=email

