MEMORANDUM 

To:

Distribution 

From:

F. Dylla

Subject:
FEL Upgrade Project Weekly Brief – November 1-5, 2004

Date:

November 5, 2004

Highlights:

It has been a productive week with continuing the start-up of beam operations. Highlights include: 


-successful recirculation of beam 


-the injector has been phased 


-both optical cavities are now under vacuum and aligned with 2.8 micron optics 


The machine check-out activities included training of new operators who tested their new found 
knowledge by continuing operations during second shift runs with out the benefit of seasoned operators standing by. 

The last mirror (M4) was successfully installed in the THz beamline.

Management:

On Wednesday and Thursday we hosted a contingent from AES to identify all interface activities for our joint 100 mA injector project. The meeting was very useful for all parties. Working with the baseline schedule as presented at our last review and in our FY05-07 MOA with the Navy, we identified action items on both sides for the next year's activities as components are received from AES, other vendors, and the cavity chemistry and module assembly are planned and executed. 

F. Dylla hosted a meeting of our university partners in the Applied Research Center on Friday to discuss our experience with laser safety roundtables we have held recently with Jefferson Lab groups employing high power lasers. We offered our assistance with organizing similar roundtable discussions involving ARC university laser lab staff, in addition to sharing resources on laser safety audits and laser safety training. 

G. Williams represented our participation in Thursday's semiannual review of ODU's NSF sponsored research center on lasers and advanced manufacturing in the ARC Bldg. 

G. Neil attended the technical advisory committee meeting of the 4GLS project at Daresbury Lab on Thursday and Friday.

Commissioning (Steve Benson):

Monday and early Tuesday were spent carefully phasing the injector and commissioning the injector setup procedure.  We then threaded the beam around the machine to the recirculation dump and checked out all the steering, viewers, and beam position monitors in the recirculation loop.  A Happek scan was also made and we found a very short bunch.  A few punch list items were found during this thread-a-thon and fixed on Wednesday. 


Wednesday was mainly spent completing optics installation activities. 


More phasing and operator training occurred on Thursday.  We also figured out how to use the new phosphor viewers in the injector.  They are extremely sensitive but are so bright that they saturate the CCD camera.  Attenuation filters were added to allow us to vary the intensity getting to the CCD camera and get the camera in the linear range.  This allowed us to record the spot size on the first injector viewer.  This is essential for our mini-phase procedure. 


Today we are planning to start commissioning of the two-pass BPM system and will start the match-a-thon necessary to get a good beam envelope around the machine.  Next week will be devoted to certification of safety systems, further work on the match, commissioning of the wiggler with beam, and first attempts at pulsed lasing.

WBS 4 (Injector):

Gun is operational and continued to provide beam for FEL ops. We have noticed that the dark lifetime of the photocathode has improved after fixing a minor leak in the gun gate valve flange. 

Continued support to the THZ beamline installation. Supported Optics group on vacuum diagnostics. 

Continued polishing the test tube to be implanted with the field emission suppression coating in W&M's plasma-source ion-implant chamber. Work on polishing the ball cathode for the second gun assembly continued this week. 

Three successful runs (no arcs) were performed on a test tube in W&M's plasma-source ion-implant chamber at 5 kV and 1 mTorr in the  capacitive mode.  Finally, looks like the conditions to prevent unipolar arcing during SiOxNy deposition have been found. A second test tube will be polished and ready for installation into the implant chamber early next week.

WBS 8 (Instrumentation):

Apologies to those who were locked out of the flogs this week. QS requested the site be more secure and it took time and resources (that are slim at best) to finish the task. More cobwebs have been shaken free from the machine this week as we prepare to lase with the new wiggler. We are now testing the Multipass BPM instrumentation under *real* operational conditions. The programmable timing card has been installed and tested in iocfel3 and we have tweaked the system for what should be proper performance. We are planning to test drive the system during ops today. The results will be part of next weeks update. The calibrations of the beam viewers for beam profile measurements are now complete.  The calibrations for the SLM's, etc, are to be done by Steve Benson. We continue to repair viewer cameras that were removed from the maintenance period.  Additional lenses were received, assembled and stored for the UV upgrade.  Installed ITV0G00, ITV4F00B( THz viewer), and SLM4F09. A modified interface box and mirror assembly back plate was built for ITV0G00. Most of the parts for the SLM4F09 attenuator assembly have been built and the remaining missing parts have been ordered. Work was also done to get Parmela configured on a laptop for Carlos. Parmela had to be ported to new versions of Linux compilers and all the GLE (Graphics Layout Engine) libraries were configured for full functionality of Parmela's operations.    We are now ready for Mondays low level certification of the Laser Personnel Safety System (LPSS) as well as doing the scheduled 6 month rectification of the Personnel Safety System (PSS) for the accelerator.  The new iClass card readers are being worked into the LaserPSS software. 
    The cabling of the instrumentation in FL02B10 (to the scopes, amplifier chassis and patch panels) has been worked on and refined. We have relocated 2 of the VME based Analog Distribution Amplifier Cards from IOCFEL4 into IOCFEL8 which is where we are centralizing our timing distribution system. These boards will provide multiple sources of the beam sync and programmable triggers that we use so often. Also, we have installed dedicated cables for the signals that have previously been connected via our analog patching system. The system is now in a state that should be the finished/permanent installation. 
   Considerable work was been done on the optical transport and collimater. Cables have been installed and terminated for the purpose of integrating the optical transport collimater in to the existing optical cavity instrumentation. Specifically, we have worked to provide heater control of the collimater mirror that is interlocked on water flow. The optics team graciously provided some of the time to lead in the development of updated system diagram of the anatomy of the optical cavity system with special attention to the instrumentation aspects. Thanks Chris! We plan to continue to include the newly constructed optical transport system. 
   The new Optical Heater Control Chassis is being bench tested.  This should be completed and the chassis ready for installation early next week. Fabrication is complete on the 32:32 video cross point switcher modules.  The assembly drawings are being updated; assembly will begin soon. Work on a new regulator design is progressing well for the GC floating power supply. This had unfortunately taken a back seat to more pressing issues but is being actively worked. Fabrication of an additional GC Magnet Power Supply Chassis (spare) is also underway. Parts are on order for the air connections for the synchrotron light monitors for the UV upgrade.  The front and rear panels have been fabricated and populated for the Nanotube Table Power Supply Chassis. Wiring of the chassis is complete and testing/troubleshooting of the system will begin next week. Also on order are the parts for an extension cord testing/storage cabinet for the gallery area. Posters depicting the EH & S definition of "Mode" and "Class" for electrical safety purposes have been made and will be posted throughout the building for easy reference by anyone performing this type of work.

WBS 9 (Beam Transport):

Sextupole (SF) 

•
Procurement package is out to vendors for bid. 

Replacement Chicane Dipoles GW) 

•
Procurement package is out to vendors for bid. 

UV Line 

•
We are working out the problems of switching the chicane to downstream of the wiggler as David Douglas explores solutions to aberration suppression with sextupoles. 

• We are starting to box-in the next modification to the IR Demo Sextupoles (SCs) to match them to David’s emerging requirements. The eight magnets will be removed from the IR Upgrade when the SF Sextupoles (see above) are received. The plan is to substitute new, longer poles to reduce the bore to 3.12 inch diameter and increase the field strength by a factor of seven or more. This may require changed coils. We plan to use the fractional exponent (somewhere between the cubic of the sextupole and the square of the quadrupole) to apply to the shape of the pole tip to cancel out the three dimensional end effects, yielding a field integral within David’s specification. These will not be a kluge. This fractional exponent method was developed by DULY Research while designing our SF and OT Octupole for the IR upgrade. The 2 dimensional pole shape is readily machined using numerical controlled milling machines. 

Variable Jaw Mechanism for the Permanent Magnet IR Wiggler (W55) 

•  The Engineering Group is working on reference drawings and a keep-out-zone drawing that will be part of the Specification for the procurement of the mechanism. 

End of an Era 

•
We are saddened this week with the news that Magnet Enterprises International of Oakland is dissolving and Hiroshi Yamashita, their president is retiring. We have worked together to produce many of the magnets for the original CEBAF as well as the IR DEMO and the FEL Upgrade.

WBS 11 (Optics): 

2.8 and 1.06 micron mirrors: 
With the work on the optical cavity vacuum completed (see below) we had an opportunity to view the 2.8 micron OC mirror figure with a properly focused wiggler viewer system.  It was a very round spot, as predicted for a mirror with the excellent figure we measured in the lab.  This is our best result to date, and validates the new mounting design we came up with during the summer.  At this writing the ion pumps are on.  Next week we'll be ready to lase.  The vendor for the 1.06 micron coatings has our substrates and will begin coating the OC mirrors.

 

Other activities:
We spent all day last Friday on activities discussed in last week's report.  By evening, we discovered that our in-vacuum RTD fixtures were leaking and needed to be replaced.  That was done in part on Monday morning, and finished on Wednesday.  We also were able to pump the OTS down sufficiently to leak check it, then find and fix the leaks.  The water cooling is now flowing to the OTS mirrors.  I&C has provided us with a temporary control for the deformable mirror in the collimator.  We checked the sensitivity of the OTS alignment to being pumped down and found it to be low, <3 mrad.  We think we can do better, but need to track down what is moving and mitigate it.  We did our first test of the prototype cryopump that is installed on the HR.  It worked quite well until it developed a leak at a seal on the feedthrough.  We are replacing the feedthrough and will try it again.  The design for the new optical beam positioning system is at the check stage.  Work continues on a new, fast scanning (~ 10 Hz) autocorrelator.

 
Terahertz Project:

Mirror M4 was installed this week and alignment beam was transported all the way from the reverse tangent point, through the first diamond window, up into lab 3a and onto the optical table.  The first remote beam viewer that acts both as a safety shutter and for observing the light incident on the first diamond window was activated.  In lab 3a the gauge and valve were installed, the shutter/viewer has already been installed, and thus the beamline optical and vacuum system is complete.  The remaining phase is the installation and qualification of the safety system.  Until then the safety shutters are locked out and a blank flange replaces the output diamond window.

