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From:

F. Dylla

Subject:
FEL Upgrade Project Weekly Brief  - December 13-17, 2004

Date:
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Highlights:

   Since our last report, we pushed the FEL Upgrade with the new EM wiggler to 1.6 kW at 

2.2 mA.  

  We spent the last half of the week re-making a cathode (successfully) in the photogun that came alive this afternoon with a 6.4% quantum efficiency after suffering a mid week assault from a gas burst and arc from the injector quarter cryounit.   With the help of the SRF team we will continue interleaving some RF processing of the quarter unit to cut down on extraneous field emission in one of the quarter unit cavities.

   We had a productive visit with our ONR program manager on Tuesday, and held a successful status review of the UV FEL project on Thursday, December 16th with our AFRL program manager.  We also had the good fortune of many productive working meetings this week with several of our prospective users and collaborators for the upcoming experimental runs.

   Since some of our readers will not be checking in with us for the next two weeks, we wish you an enjoyable holiday season and healthy, productive New Year.

Management:

   We had an extremely busy week this week with visitors, collaborators, users and reviewers.  On Monday J (Hans) van Tol visited from Florida State U. for help in their proposal for a duplicate IR Demo FEL. On Tuesday our ONR program manager, Quentin Saulter spent the day with us for a program update. Also Chuck Higgs from Lincoln Labs and Tony Ting and 

Phil Sprangle from NRL were here to discuss their planned atmospheric propagation and experiments with the IR Upgrade. On Wednesday our Cornell collaborators were here to discuss BBU study plans and Joe Bisognano visited to discuss ERL scaling for their planned UW proposal.
   On Thursday, we hosted our UV FEL project status review for our AFRL program manager, John Eric.  The review was attended by our PI from Aerospace Corp., Henry Helvajian, our consultant, Max Cornacchia, and representatives from the DOE Site Office.  According to our AFRL customer, we had a successful review.  Prior to review Henry Helvajian delivered an example of a laser microengineered structure that was completed in his lab with 200 hrs of processing time. The processing time could be reduced by at least an order of magnitude with the system that Aerospace Corp is delivering to the FEL User Facility in mid 2005.

   On Friday, we had an all day working meeting with Dr. Rox Anderson, the Director of the Wellman Laboratory of Photomedicine at Harvard Mass General Hospital. Rox is planning a series of experiments in NIR photoeffects in biological materials as part of our

bioscience user group.  An expanded meeting of the group was held at mid-day including representatives from UVA, ECU and CWM to plan a workshop in the spring of 2005.
Commissioning the new wiggler:

Last week was a busy one.  It culminated in running 1.6 kW of laser power at 2.8 microns with 2.2 mA of current, limited by BBU trips.  This week was devoted more to maintenance and repair than running.  Monday was devoted to optical cavity work and recesiation of the cathode.  Tuesday we came back up and reestablished lasing.  The plan was to modify the configuration from last week that produced 1600 W so that its BBU threshold was much higher.  We modified the setup and started ramping up the current.  We had only beam loss related trips. The level of halo seemed higher than last week.  We modified the match to reduce this loss and were able to raise the current up to just over 4 mA when the quarter arced.  The arc was a very strong one and blasted the cathode with ions, reducing its quantum efficiency by a factor of 10.  On Wednesday we tried a simple recesiation but the QE was less than half the usual value and was very non-uniform.  We decided to do a heat clean.  While this was being done we examined the cause of the injector arc.  We had never had an arc at such low current and had run almost 6 mA just on Friday.  We noticed that the vacuum in the injector region was higher than it has been recently and rose linearly as long as the RF was on.  This was traced to higher than normal field emission from the second cavity in the injector.  We then decided to limit the average current until we could reduce the field emission from that cavity.  We can reduce the emission by lowering the gradient in the cavity, necessitating a new injector setup, or pulse power processing the cavity to remove the emitter.  We will be working on both of these in the near future. 
   On Thursday we found that the heat clean had not reached the proper temperature due to a failed heater.  We replaced the heater and started another heat clean.  One Friday we made a very nice cathode (QE=6.4%) and successfully high voltage conditioned and re-established e-beam.  We also did some window washing to reduce the frequency of arcs in the injector.

WBS 4 (Injector):

   The gun supplied beam for FEL operations until a vacuum event damaged the QE. We heat cleaned the wafer and activated to NEA reviving the cathode to a peak QE of 6.7% and 6.4% in the drive spot region.
    We did a little more conditioning on the implanted test tube in the high voltage test stand raising the field to 14 MV/m with about 11 pA's of emission. Work will continue to condition up to 20 MV/m.

Gun HVPS - Fully operational.

WBS 6 (RF):
RF - New Qo values and maximum gradients were measured for cryomodule FL02.  The maximum energy gain for the zone is 37 MeV, but since the Qo values have degraded, this energy would place a heavier heat load on CHL.  Our present heat load is about 119 watts with an energy gain of 32 MeV.  For an energy gain of 37.7 MeV the heat load is estimated to be 

287 watts.

 

The Quarter, FL01- 3 & 4, need to high peak power processed (HPPP) to increase their high current capability without field emission induced out-gassing.  A software problem was uncovered yesterday and is being corrected today.  Due to a lack of available manpower, this effort will likely not be started until January.  Until HPPP is completed the maximum e-beam should be limited at 2 ma for either pulsed or CW operations.

 

Zones FL03 & 04 are fully operational.

WBS 8 (Instrumentation):

   The Proportional Valve Control Chassis fabrication and assembly has been completed.  Initial bench testing has been performed and verified as ok.  The chassis is currently with EECAD for documentation.  This chassis will provide remote control of proportional valves used flow rate control.   Testing of the silicone diode temperature boards is in progress.  Fabrication of more LPSS Shutter control boxes is in progress as well. The first of the iClass card readers for the new Laser Personnel Safety System (LPSS) was installed in Lab 3 this week. I/O and power cables were installed, dressed in and terminated and the software was tested.  We met with the Omron representative to go over the general layout of the PLC's communication using the Controller Link system.  We're trying to locate the EPICS driver needed for communication between EPICS and the Omron PLC's used in the LPSS interlocks.  Starting system documentation and trouble shooting manuals for the LPSS card reader system. Continued work on the Card Reader system for Lab 3.  Cables for the crash switch and magnetic lock were also pulled and dressed in. 
   Since the Photocathode Gun Coulomb Archiver has been successfully tested to provide accurate Coulomb usage, the documentation on how to use the system was completed.  Support was also given for installing GNU Plot for Carlos to use with the Parmela simulation software.
   Four LCD Displays have been purchased for upgrading the available video monitors in the control room.  A mounting bracket has been fabricated and three of the four displays have been mounted and are ready for installation. 
   Additional Analog Monitoring System (AMS) patch cables have been installed from the Drive Laser Enclosure to the AMS chassis in the gallery.  Assembly and Wiring Diagrams for the AMS and Video Input Chassis have been completed and parts are being procured to complete the video system upgrade as well. A complete list of all of the places we use video has been made to help use determine how to best implement the 32 outputs of the new system. 
   The mechanical shutter in the clean room failed. This was debugged and repaired. The Tek scope in the OC region failed to response to GPIB control, this was looked into and fixed. The pre-processed signals form the ARC detector card for the quarter #3 and #4 were routed to a scope in FL02B10 for remote monitoring. And the latest mini-task was to troubleshoot an unlabeled orphan cable for the LPSS and do housekeeping in the back of the control room racks. Two additional Optical Mirror Heater Control chassis have been fabricated and are being tested.  Parts are on hand for the new Beam Current Monitor circuit board and the schematic for the Charge Totalizer Board has been modified to reflect changes made to the existing circuit board. Fabrication and assembly of 20 UV Beam Viewer Interlock and Lamp/Camera Interface boxes has begun. All of the Ion Pump Power Supplies (IPPS) in zone 5 have been added to the database. Work continues on the site update for the 1st of the year.

WBS 9 (Beam Transport):
Sextupole (SF) 

•
Fabrication is starting up at New England Techni-Coil. 

• 
The stand frames to mount the sextupoles are now palletized and ready for transport to New England Techni-Coil. 

Replacement Chicane Dipoles GW) 

•
Fabrication is starting up at New England Techni-Coil. 

•
The steel slab we are supplying to New England Techni-Coil is being cut into the requested pieces at Advance Welding. The tooling from the original GW contract was removed from storage and sent to Shipping/Receiving. We can ship next week. 

UV Line 

•
General layout continued in anticipation of a start at detailed design early next week.

• 
Inventory of our QX quadrupoles indicates that we have 26 and 26 are needed in the official design. But, David Douglas is preparing to add back three quadrupoles for a phase trombone and five (or perhaps 7 for a rotator, so we will have to prepare for getting more of these quadrupoles). 

Injector Multi-slit upgrade 

•
Layout is complete and details are being checked.

WBS 11 (Optics): 

2.8 and 1.06 micron mirrors
Operations this week were too limited to obtain additional data on he 2.8 micron mirrors.  We received the 1.06 micron outcouplers this week, and we'll receive the HRs after the holiday.  The OCs are in metrology.

 

Other activities
We added two ion pumps to the collimator/diagnostics cross (thanks to Tim Siggins et al for the loan!) and are in the 10E-7 Torr range.  The new mirror with a ~0.9 mm hole in its center was received, inspected, mounted and installed in mirror can 4.  This will transmit ~ 0.1% of the incident light for diagnostics.  We spent some time trying to trace out a misalignment problem with the mirror in turning can 1 (right above the collimator) but still aren't done.  It appears we'll do laser operations downstairs the next week.  Work progresses on the new gimbal mounts and the OBPM systems.  Turning mirror cassette (TMC#1) internals passed our contamination checks.  More serious attention is being directed at providing a new RF control module for the drive laser. 

 

UV FEL

We presented the optical design at the UV FEL Review.  The insertable mirror was set up on the optical transport system and pumped down.  A HeNe was propagated to UL 5 and back, giving us a path length of ~ 80 m.  Repeated tests show a higher repeatability (< 15 urad) and lower long-term drift.  This will work well for the UV OTS plan.

Terahertz Project:

Measurements continued in lab 3, and we started the planning process for the next phase of the project via discussions with detector, spectrometer and filter manufacturers.

