Parity Lessons Learned Meeting Minutes

December 9, 2004 - compiled my M. Poelker and J. Grames

In attendance: Kent Paschke, Bob Michaels, Matt Poelker, Joe Grames, Reza Kazimi, David Armstrong, Stephanie, Lisa Kauffman, Riad Suleiman, Paul King, Yu-Chiu Chao, Andrew Hutton, Mark Pitt

On phone: Kaz Nakahara, Doug Beck, Krishna Kumar

Mark Pitt discussed G0 experience (refer to his slides):
G0 plots indicate position damping was between 10 and 20. Damping was not noticeable in the 100 keV region of the injector. There was some discussion about how to accurately determine the exact amount of damping.  Chao’s methods are most exact.  Users tend to plot the ratio of position differences measured by two BPM (one location typically near the hall target).  We recognize this is not necessarily representative of actual damping because there is no accounting for betatron phase between the BPM locations.  Still, it is reasonable to make this “simplistic” measurement. 

While G0 ran, it was puzzling to observe comparable position asymmetry at both 100 keV and the target BPM’s while performing a rotating half-waveplate (RHWP) scan.  Mark described this as a “loading” effect associated with large charge asymmetry on the beam during RHWP scan. The effect is not considered to be a result of “conventional” rf loading. For conventional rf loading, the gradient inside an rf cavity varies with beam current. Different beam currents receive different acceleration and dispersion throughout the machine introduces position asymmetry.

The exact nature of this new type of loading is not understood.  Krishna worried that Mark’s plots might have more to do with beam scraping on apertures.  

Good test to better appreciate loading phenomenon: Deliver beam to Hall A and measure charge asymmetry.  Turn Hall C beam on and use IA cell to create a charge asymmetry on Hall C beam.  Move the Hall C laser phase to vary the time between Hall A and C bunches.  Does the Hall A charge asymmetry vary as this is done? Only two Hall C phases would provide beam through the machine (Hall C phase = Hall A phase + 120 degrees and Hall A phase + 240 degrees). This provides a measure of the time constant of this loading phenomenon.  Do this with beam to Hall C and with Hall C beam dumped inside the 100 keV chopper.  This would help isolate photocathode effects from rf effects.

Mark described Kaz’s slide that argues why “position asymmetry correlated with charge asymmetry of adjacent beam” cannot be a result of conventional rf beam loading.  Refer to Kaz’s posted slide. There’s just not enough dispersion in the machine to account for the observed position asymmetries.  

A brief discussion about measuring energy asymmetry followed. It is important to decouple position asymmetry from BPM data.

Mark concluded by discussing the possible reasons why G0 need position feedback and HAPPEx did not.

a) The “raw” position asymmetries at 100 keV were comparable for G0 and HAPPEx, based on RHWP scans.

b) Each used a different protocol for setting RHWP and pockels cell voltages.

c) G0 beam suffered lots of beam loss on apertures A1, A2, A3, A4 and master slit at injector.  Transmission was markedly different for each experiment; 80% for G0 beam and 99% for HAPPEx beam.

Kent Paschke discussed HAPPEx experience (refer to his slides):
Kent began with a tutorial discussing origins of asymmetries; slides from Gordon Cates PAVI04 talk.  Photocathode analyzing power, pockels cell steering, position asymmetry induced by birefringence gradient, functional form of RHWP scan and contributions from different elements.
Then Kent described the process for choosing pockels cells, aligning the cell, setting pockels cell voltages and RWHP position.  This is an elaborate process:
a) Measure birefringence gradient of each pockels cell.  Cleveland Crystals cells are better by factor of 4 compared to Laser Metrics cells (used by G0).

b) Move cell left/right and up/down to position the laser beam at the geometric center of the cell.  This minimizes steering of the laser beam.

c) I’m not so clear on how final cell voltages and RWHP position were determined.
RHWP position was set only once during HAPPEx-II.  PITA cell voltage adjustments were made about daily (more or less often?).  HAPPEx-II had a much different experience compared with G0, when RHWP plate was adjusted fairly regularly.  

Position feedback might be required for the second portion of HAPPEx-II during 2005, to take position asymmetry down from 10 nm to 2 nm.  PZT mirrors and 5 MeV magnets are candidate elements for implementing position feedback.  Poelker prefers 5 MeV magnets, which are downstream of injector apertures (position corrections at 5 MeV would not introduce charge asymmetry).

We discussed the struggles associated with using the superlattice photocathode inside gun3, which had very poor lifetime.  The gun has been rebuilt with new NEG pumps and using a new superlattice photocathode. We will resume operation in January 2005 using the superlattice photocathode to obtain more experience with this important material.

There was some discussion regarding the interaction of two beams at the cathode affecting the instantaneous quantum efficiency. Krishna wonders if there is a capacitive effects associated with the high voltage power supply. Alternatively, it may be a material effect of the photocathode.  There is interest to address the phenomenon, however, a detailed plan was not discussed.

HAPPEx wants to begin laser table tests again, starting ~ January 2005.  They observed polarization gradient on laser beam in the tunnel that could never be explained.  They would like to mock-up the tunnel laser table at building 58 to better appreciate actual conditions.  

Andrew suggested that HAPPEx align a pockels cell ~ 2 months before the experiment, to take advantage of beam studies periods in advance.  We need to look at the long term schedule to see if this can be done.

I don’t do Kent and Mark justice with my account of the meeting.  Please spend some time reviewing their slides.  I welcome recommendations for agendas for future meetings.

