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FEL Upgrade Project Weekly Brief – May 19-23, 2003
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May 23, 2003

Highlights:

FEL commissioning continued this week with activities concentrating on bringing the injector cryounit up to full specification and the critical alignment activity of setting the 32m optical cavity length to within a few tens of microns of the lasing condition.

Commissioning:

At the end of last week we were rf processing the injector cryounit to bring the maximum gradients up from observed limits of 8.5MV/m to the higher values needed (9.2MV net acceleration for both cavities with higher gradient capability in the first cavity to optimize beam capture).  We also noted excessive window heating in one of the rf windows which we attributed to a faulty braze.  This week we qualified two additional rf windows offline so that we could stage a rapid change-out of the windows during the planned activity of warming the cryounit to 30k, which is the last step in the rf processing procedure to remove the adsorbed helium.  The two pre-qualified windows included one of the windows that had been previously tested up to 30 kW and one similar to the two windows that were installed on the cryounit for last week’s tests. Both windows were examined for uniform heating with an imaging IR camera during exposure to 6 kW and they passed this test.  On Wednesday night we began warming up the cryounit from 2k and achieved a stable “parking temperature” of ~ 30k on Thursday afternoon.  At this temperature the desorbed helium from the rf processing of the cavities could be pumped out and we could safely change-out the warm windows under protection of a clean hood and a helium gas flush of the wavequide vacuum.  The new windows were in place by this morning and the cool down of the cryounit to 2k began by mid day.  After the weekend break, we will re-check the windows with IR imaging at low rf powers, do some more rf processing of both the waveguide vacuum and cavities and check the achieved rf gradients.  We could not fully check the effect of the rf processing which we accomplished last week because the adsorbed helium was still on the cavity surfaces.  However, preliminary indications show that we probably improved the cavity gradients by 1-2MV/m.  We thank Tom Powers and Curt Hovater for their help with the rf processing and thank Joe Preble and his team for the window change-out.

Every 6 months we have to re-certify the Personnel Safety System (PSS) for all the high power systems. The PSS certification was completed this week except for the injector cryounit rf system which was off the air because of the above noted window change-out activity. On Tuesday we will re-certify this system and complete this important PSS requirement.  We thank the members of the Safety Systems Group for their efforts this week.

Management:

We reviewed the new format for our bi-monthly financial reports on the FEL Upgrade Project with the DOE Site Office and had the first report in this new format transferred to ONR through the Site Office on Thursday, May 22.  These reports will be prepared and sent approximately 3 working days after the first and 15th of each month.

Funds for the second phase of the JTO projects on advanced drive laser development and cryomirror development were made available to the FEL Dept. for the re-start of this work.  Also we received funding approval to start-up the Army Night Vision Lab project on terahertz imaging and began the contract negotiation with our partner AES, Inc on this project.

We supplied reference material to the ONR project office this week for their preparation of a report to the Chief on Naval Research on FY04-06 plans for high power FEL development.

G. Neil was asked by DOE-BES to participate this week in a 3-day review of the Linac Coherent Light Source (LCLS) project under construction at SLAC.

WBS 4 (Injector):

The parameter settings (buncher and quarter cryo phases, solenoid and quadrupole strengths) for the initial injector setup at 350 kV, 60 pC have been calculated by PARMELA simulations.

The following beam parameters were obtained at the Match point (after the injection chicane, in front of the LINAC):

normalized transverse x-emittance 5.232 mm-mrad

normalized transverse y-emittance 3.910 mm-mrad

longitudinal emittance                    7.984 deg-keV

bunch length                                   1.443 ps

beta _x/alfa_x                                 9.932 m/-0.178

beta_y/alfa _y                                 7.093 m/0.497

WBS 8 (Instrumentation): 

The Personal Safety System (PSS) was re-certified this week.  This is a six month ritual that was a bit overdue.  The quarter cryomodule was having window work done so this part of the certification will be signed off on Tuesday morning as we begin running the quarter.  All other 

systems are signed off - Many thanks to Henry Robertson for fitting us in this week.

The fast raster power supply is in the final stages of testing.  George B. has determined that

+/-8.3 amps is the required current (5.9 Amp RMS) to produce a 4.25" square raster pattern on the dump surface.  This will result in a heat load of 439 W/cm2.  The system requires an upstairs control chassis and tunnel power supply chassis for each of the vertical and the horizontal raster magnets.  The cables have been pulled in and terminated, the rest of the installation will be next week.  There were a few corrections to the control board that have been sent to EECAD.

Most all of the connections to the new MPS are complete.  The recirculation dump water is about the last remaining item.  The system level checkout continues.  An additional connection to the viewer ITV0F02 was made to redundantly check for the validity of Beam Mode 1.  This is the ceramic viewer mode where a fault could shatter the viewer.  During this mode an ND2 filter is inserted into the drive laser path to limit by a factor of 100 the available laser power.

Installation of network, serial, Fire Wire and other analog cables for the Instrumentation centers continues.  At each location there will be two JLab and one controls network connections available, there is also control LAN wireless in the vault and gallery.  There are four of these in the vault to provide easy access to video and electronic resource.

We have serviced the 3rd video crosspoint chassis to solve a cross-talk problem due to improper wiring. To minimize the down-time of the system all the new cable assemblies were prepared in Lab 5 so that the system was offline for an hour or so.  None of this work impacted the optical cavity alignment.  The Linux IOC frame grabber project is making progress.  This has a lower priority than installation activities (for the students).  Using pixel measurement of the height and width of the beam line , the markers have been corrected.  Development of a search algorithm for the markers continues.

The PC which governs the Access System (smart card reader) for the Laser Personnel Protection System (LPSS) is being upgraded.  The new system will be transparent to the operation of the LPSS, but will improve the administration tasks and provide us with a much needed back-up for the system.  The current system does not have a reliable backup and is still running an old version of NT.  The new system will run XP and be accessible remotely.  This computer runs the access control card readers and is fitted with 8 serial ports.

We are preparing about 10 to 12 4-channel VME timer cards (F0060) for miscellaneous functions in the machine, the first of which will be beam-sync triggering for the Max-Video software on the beamviewer system and for the electron beam current sample and hold trigger.

Revision A to the Charge/Dump Current Monitor Buffer Driver board is being built and will be tested early next week. Drawing revisions for the Charge/Dump Current Monitor Chassis are complete as are those for the User Lab Patch Panels in the control room.  Documentation for the Beam Mode Summation chassis as well as the Beam Mode Permit chassis has started. The finished design files for the general purpose VME carrier PCB (F0079) are back from EECAD and we are preparing to send them out for production.  The board will find its first use in the drive laser pulse control system as the carrier board for the duty factor interlock board.

WBS 9 (Transport): 
Dipoles

Injector Dipoles (DU/DV)

•
We extracted the Small Injection Chicane Dipole from the 5F region and are measuring it at other momenta from the nominal 9.2 MeV/c if the quarter cryomodule has to be operated at lower gradients.

Arc 180 Degree Dipoles (GY)

•
The first GY has its field clamps pinned and is ready to receive the vacuum chamber next week.

•
The second GY which arrived last week looks good.  We are planning its Purcell Gap glue-down and mechanical commissioning.

Octupole (OT)

•
The order for the core machining is ready to be placed when funds are available.

Commissioning

•
Dave Waldman was able to redesign the workaround with the circular quartz window to de-couple flex from vacuum load and bolt tightening from the window itself.  The windows are installed on the chamber and it is pumped into the low 10-7 Torr range.  This is a very robust solution.

•
The vacuum pipes for the recirculation dump are all manufactured and qualified.  We await the paddle with phosphor coating from Germany and the mirror for the periscope in order to complete the assembly.

WBS 11 (Optics):

Our primary task this week has been to get the optical cavity length set accurately, using the ultrafast laser system.  When it was moved downstairs last week we discovered it was far more sensitive to little misalignments than anticipated, and we didn't get it operating well and in position until yesterday.  At the time of this writing, we are propagating the beam through the optical cavity and working to optimize the alignment.  All of the associated electronics is installed and patched into the EPICS control systems (thank to the I&C group for getting the necessary cabling in place).  

We have also been working with the I&C group to complete the interim solution to remote control the optical hardware (mirrors and flip-in apertures) for the ultraviewers.  The repeatability issue with the OC ultraviewer on the diagnostic girder has been resolved.  Our picomotor controller has been serviced and was reinstalled, giving us far more flexibility than the loaner unit the vendor had sent.

