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Highlights:

We have shut down the FEL for the summer after completing a very successful set of cryomirror tests.  We completed all the measurements required for our Navy program and will take advantage of the down time this summer to allow a) metrology on the cryomirror coatings; b) installation of the advanced drive laser; c) upgrades to make the optical transport more stable; d) replacement of the Laser Personnel Safety System; e) replacement of the gun cathode and diagnostic metrology on the old one; f) maintenance and upgrades to the CEBAF He refrigerator system and; g) other such improvements as time and available labor permits while we focus on building up the Gun Test Stand.  We have now assembled the gun high voltage power supply in its pressure tank.

Management:
We held the first of a series of meetings with lab management to develop the FEL Program vision for future efforts.  The first topic was an update on the Navy Program and its development into the INP effort.
Gwyn Williams attended the BigLight IV Workshop for potential Users of the Florida State FEL Facility presently under design.  He gave a presentation on the design currently underway.   Plans are to have a preliminary design review sometime in July.

We produced a summary document of Work for Others activities in FY07 for DoE.

Director's Safety Council reviewed reports and recommendations from the lab safety committees. The Council also discussed implementation of the DuPont Safety Leadership Program presently in training for supervisors.

We received $165k of Joint Technology Office Phase II funding to continue our studies on Short Rayleigh Range operation of the FEL. 
Injector:

This week we vented the DC photocathode gun to replace the GaAs wafer, which we know has three divots and shows significant scatter light. This wafer was installed in the gun in May 21, 2004. In exactly three years of service, the wafer delivered 6500 Coulombs and about 900 hours of CW beam time. The total Coulomb count for CW and pulse delivered beam exceeds 7000 Coulombs. During this period the wafer was activated into a photocathode (heat cleaned) 9 times with an average of 5 re-cesiations (QE replenishing) of 5 times. The record delivered charge between re-cesiations is 530 Coulombs. With this wafer the FEL achieved its record power while running an average current of 7 mA, although it demonstrated stable operation at 8.5 mA CW. It also delivered 270 Coulombs bunch charge for machine studies performed by D. Douglas. The nominal charge per bunch was 135 pC. The maximum QE achieved after a heat clean cycle was 7.5%. We used to re-cesiate when the QE dropped below 1.5%. The wafer will be thoroughly studied and analyzed.

 
Gun HVPS - When the Gun vacuum was lost due to the SF6 leak, the Gun HVPS did not trip off.  The trip threshold for this ion pump is being checked.


GTS
The stack wiring inside the HVPS tank is complete. Wiring to the electronic HVPS box is almost complete. The remote control unit has been mounted in the rack in the GTS control room. We also received all components to assemble the conditioning and running resistors, but we still need to find an oven to cure the resistive ink for the conditioning resistor. Finally, a location for the optical table has been determined. Vibrational measurements are in progress to provide proper damping.

RF:

RF - The Buncher and Quarter cavities were operated at full operating gradients to ensure they were not damaged by the SF6 leak into the Gun and beam line.  The Buncher vac-ion pump was hi-potted to clean it after it was contaminated with the SF6.  It appears the upstream valve on the Quarter is good, since the Quarter was able to hold the operational gradients.
  

Gun Test Stand HVPS - All of the wiring and equipment inside the HVPS Tank is complete.  The Remote Control Unit for the HVPS is mounted in the rack, but needs to be wired to the HVPS electronic chassis.  All of the parts for the Conditioning/Running Resistor mechanism are now in house.  The first heat treatment on the resistor should be done in 2 weeks.  There is a spare resistor already made that can be used, if this continues to be a problem.

Instrumentation and Controls:

The majority of this week’s efforts were dedicated to progressing forward with the Gun Test Stand (GTS) installation and designs.  The designs for hanging the GTS drive laser table were designed.  This involves using 8" diameter steel tubing that will be compressed between the table surface and ceiling to act as stabilizers and prevent transverse motion.  The modeling of this design is underway to ensure that clearance issues will all be resolved.  We also examined the FEL SF6 reclamation system to incorporate components into the GTS SF6 system.  Currently, these components are being incorporated in the GTS SF6 system design.
    We also dedicated much of our time to the HVPS Control Interface.  The finer details about the control crate layout were defined.  The front panel designs for the Analog and Digital Cards is in the preliminary stages.  The general layout is completed but the final touches will be completed once the PCB layouts are complete.   The schematic for the backplane is well underway and a tentative plan for the number of control card slots and the rear panel connections is all laid out.  Currently the details about how to interface the rear panel connections to the backplane are being examined.  A copy design of the existing HVPS Interlock Interface was completed.  Some preliminary documentation was completed for this box and this will be refined through the assembly and installation process which is underway.  The first stage of fabrication and testing should be completed today.  The mounting of this box will occur once this testing is completed.  The cable list to interface with the controller and the various pieces of hardware was created.  Most of the cables were installed and labeled.  The control chassis that is located next the SF6 tank itself was installed in the HVPS rack in the GTS vault.

    During the week we also installed, tested, and verified the sweep safety system boxes for User Labs 1, 2, 3, 4 and 6.  Lab 5's sweep path needs to be mapped out by safety supervisors before the boxes can be installed in that particular lab.  Once all boxes are finished they are to be wired into the LPSS system and implemented.  We also concentrated some effort to the Lab 6 LPSS.  The hutch bypass system is being modified and installed as needed per this lab’s specifications.  The control specifications were set for the LPSS PA system and provisions were made in the control code of the system to allow message switching and playback during the lab lock-up procedure.  We also have begun the troubleshooting and testing of the failed stepper motor chassis.  The possible fix may require rewiring if the testing of lines for continuity fails.  Also a viewer control cable was installed between the beamviewer rack and the end of line dump. 

Electron Beam Transport:

Improvements and Upgrades
SF Sextupole Magnet Testing 
•
Completed the software for controlling the power supplies to the point that it needs an operational check.  Thad Seeberger needs to do a final adjustment to his control system.  They plan to have Ken Baggett check the system out next week to verify that it is ready for Magnet Test to take it over for actual magnet testing.

Magnetic anomalies 
• 
Gap Cam on the second dipole of thee Optical Chicane, upper pole showed no de-lamination.  The camera is now on the lower pole awaiting the next Power Permit status for a ramp of the magnet string.

Gun Test Stand (GTS)

•
The procurement of the Gun SF6 Tanks and the Gun Solenoid are in the bidding period.

• 
Matthew Marchlik was not able to do much work to implement the SF6 Gas Transfer System because he had to pull cables and work on positioning the drive laser’s optical table. 

•
The simplified Brewster window design was worked out and detailed and is awaiting signature.  The windows are in the ordering process.
High Power Optics Risk Reduction 

With the time devoted to the High Q test over, this week and the next few weeks will be spent doing a deeper analysis of the large amount of data taken.  And, more data remains to be taken.  In particular, we will take transmission data on the outcoupler mirror before and after cycling it to room temperature and then back to cryogenic temperatures.  After these measurements are complete, we will be removing the optics and examine their surfaces in detail.  Profilometry scans were made before the optics were installed, so we will be able to make comparisons of the surfaces and any scattering sites at the nanometer scale vertically, and micron scale laterally.  In addition to the copying of data off the archiver, a summary presentation of the test results was made and transmitted to ONR.  Abstracts for two conferences, the FEL Conference in August and the Boulder Damage Symposium in September were also prepared and submitted for approval.

Lasers and Optical Diagnostics:
We held a meeting to discuss the location of the optical table for the Gun Test Stand. A final decision was made and a vibration measurement is being carried out to make sure the stability is within the expectation. The mechanical design for the supporting structure is underway. The work on the diagnostics is on hold due to the unavailability of the laser safety system in the labs. We are working on the installation of the self-actuating control valve for the drive laser to resurrect the full function of the cooling system. A paper about the FEL diagnostics is being drafted. 
Terahertz: 
This week we started to analyze and evaluate the user runs from the previous week.  With Harvey Rutt, although we were stymied by the failure of two vacuum fittings, we had been able to test enough of the new systems to validate their performance.  We have now developed a task list for making a few additional modifications to the experimental systems.  I will be working with Harvey and his machinist to redesign the vacuum connections for the gas cell and possibly make a few more improvements. 

Hannon Fersi and Mark Surman had a very successful run during their user time.  On Friday afternoon, they were able to measure the THz spectrum through water in their variable path length liquid cell.  Starting at ~ 0.5 W of integrated THz power, and increasing up to ~ 4 W, they were able to acquire a spectrum with up to a 5 mm path length through the water.  The beam power was attenuated using wire grid polarizers, and the 4 W is still only ~ 40% of the maximum THz power available at the 18 MHz micropulse frequency we were running Friday afternoon.  This is a very important result since it lays the groundwork for performing THz spectroscopy on biological samples that must be suspended in a buffer solution.  These measurements require a very high power THz source, and thus can only be performed here with the JLab - FEL THz source. 

Gwyn, myself, and the other authors completed the final edits for a manuscript on the THz imaging work performed with Jim Kolodzey’s group from the University of Delaware.  The submission of that manuscript should be made today.
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