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Highlights:

Last Friday night we completed our first user run for Navy customers from the Dahlgren group investigating IR sensors.  We then switched to preparations for the next high power run. Two high quality outcoupler assemblies for 2.8 microns were completed by Monday and one was successfully installed on Tuesday by the Optics team. (the other provides a valuable back-up). By Wednesday morning we were ready for lasing. By the end of the day we had lased on three different pairs of optics, the broad band set used for the previous two user runs and a set of high power optics. The remainder of the week was used to set-up the driver accelerator for high current operation.

While the FEL vault was open for the optics changeout, the alignment crew laid out the coordinates for approximately half of the UV FEL chicane and we performed some preventive maintenance on magnet power supplies.

Today we received two 1.6 micron optics for assembly of the first high power outcouplers at this wavelength, an activity slated to begin next week after QA measurements today.

On next Monday (May 23), we are pleased to host a tour of the FEL Facility for the attendees of the 4th Navy FEL Workshop which is being held at Northrop Grumman’s Newport News R&D Center.

Management:

Project monthly reports were sent into the DOE, JTO, ONR and AFRL program offices for the month of April.

As reported last week, several members of the FEL staff presented papers at this week’s

Particle Accelerator Conference in Knoxville, including invited talks by Dave Douglas and Michelle Shinn.  Final preparations for our presentations at next week’s Navy workshop were completed.

The first of two temporary buildings arrived today which will be set-up across from the FEL Facility so that we can return the all of the FEL User Labs to user space and provide technical support space until the proposed FEL Facility expansion is funded.

The College of William & Mary awarded the 2005 prize for best doctoral dissertation to Zhengmao Zhu, who studied the deep-UV surface chemistry of PET ( poly ethylene terephthalate) using excimer lamp facilities in FEL Lab 1 under the guidance of Michael Kelley.
 

The 2005 International SRF Conference has invited William & Mary graduate student Hui Tian to present her work in a special all-invited student session.  She is investigating the effect of niobium surface chemistry and structure on SRF performance under the guidance of Michael Kelley and Charles Reece as a part of our Laboratory's continuing effort to improve SRF accelerator technology.
Operations:

   We spent the first two days of the week surveying positions for UV beamline components and installing high power 2.8 micron optics.   The optics went in very smoothly and the pump down went very fast using a cryopump to get rid of the water.  The mirror figures look as good as any we have every produced.  We spent Wednesday setting up the beam transport for 2.8 micron lasing.  We initially established lasing on the broadband mirrors we had previously used.  We then switched to the high power high reflector and quickly got lasing with that new mirror.  Finally for a hat trick we switched to the high power outcoupler and the high power high reflector and established lasing with the set.  This is the first time we have ever been able to change out mirror sets and be back lasing the next day, much less with three mirror sets. 

   Thursday we measured the lasing spectrum (centered at 2.95 microns) and attempted to re-certify the alignment mode chassis for the Laser Safety System.  The chassis did not work properly however so that effort was cancelled.  We then attempted to run high average current but were thwarted by trips in the rf window protection from two (only two) cavities.  Investigations revealed that these windows were not exceeding temperature limits and so we have temporarily increased the trip threshold while we assemble some additional diagnostics to add to the system.  

   On Friday with the A-team back in town from PAC we are doing fine tuning on the setup and will begin our push for power at 2.8 microns.

WBS 4 (Injector):

The DC Photocathode gun is operational delivering full charge with 60% on the drive laser polarizer. 

We started high voltage conditioning up to 120 kV with a 10 mm gap on a 6-in diameter flat electrode coated with the field emission suppression film being developed in collaboration with the College of William and Mary. The film is two times thicker than any film previously tested. More gap conditioning and tests at higher gradients will continue next week.

The first of three support tube segments has been polished. The picture below gives an idea of the work involved in the making of these high quality electrodes. At the left is the original vacuum arc re-melt stainless steel forging, in the center is the tube segment machined out from the forging, and on the right is the final product polished to 1 micron surface finish by Don Bullard. The tube segments are about 12 inches long and 3 inches in diameter.
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Tim Siggins presented a poster on the performance of the JLab 10kW IR Upgrade FEL DC photocathode gun at the Particle Accelerator Conference in Knoxville. 

A talk on the gun performance was prepared for next week's NAVY Workshop.
WBS 5 (SRF):

· AES is moving forward with related engineering and procurement activities.  AES has placed contracts for the fabrication and delivery of the titanium helium vessels and the fundamental power couplers. Delivery is expected at the end of this fiscal year. 

· The third harmonic cavity research was presented at the Particle Accelerator Conference being held in Oak Ridge, TN this week.  

· The delivery of the seal material for the fundamental cavities was delayed and has pushed back the VTA testing two weeks.  All cavities have completed bulk chemistry and heat treatment processes. 

· Engineering tasks on the beampipe designs and layout drawings are progressing according to available resources.  

WBS 8 (Instrumentation):

   The highlight of the week was the operator training and hands on setup of the machine.  The understanding of the machines behavior due to miniphasing and linac phasing is progressing into an automated machine setup.  This is also providing the FEL with a deeper team of operators. 
  Progress continues on the BPM Electronics upgrade.  Layout of the pcb, by EECAD continues.  Minor corrections were made to the first draft and Gerber data to go out for production should be ready early next week or as soon as this afternoon.  Parts are being gathered and accounted for so assembly can begin as soon as the prototype pcb arrives.  The enclosures have arrived for the electronics and EECAD is starting the mechanical and the silk-screen for the end panels.  A prototype enclosure will be built once the pcbs arrive.  A single channel interface box for the BPM Electronics has been built for testing of all of the functionality of the pcbs.  The power supply, ethernet communication, and timing signals are all interfaced through this box to replicate how the electronics will be implemented in the field.  The first draft enclosure for the Sextuple Magnets H-Bridge polarity switch has been completed.  A submission to EECAD for the pcb layout and schematic will be submitted today. The spare video output chassis has been successfully tested and is ready for use if necessary.  There is some programming of the input chassis  that needs to be completed before their final test.  It should be completed early next week.  Other preparations for testing the input chassis are complete, so the programming and testing should take less than a day, barring any unforeseen problems.  Fabrication of a 4 Channel Failsafe Solenoid Interlock PCB test box is in progress. The Interlock enclosures have been sent to the machine shop for drilling. Effort continued on the F0285 (Temp Diode) back planes and chassis fabrication.   THz hutch activities continued this week with D. Arenius performing the ODH assessment.  The hutch will be classified as ODH-0 for six months. Painting on hutch doors, panels and a second coat on the ceiling was completed. The exterior was taped and sealed along with interior panels being sealed with caulk. Cable tray installation has been completed. The Video and AMS patch panel was installed, cables terminated, tested and connected. The THz Lab User Video cables are attached at the video chassis in FL02B09 on channels 53-60. The THz User Lab AMS is on chassis D in FL02B10 on connections 17, 19, 21, and 23. The interlock status box for the lab 3 hutch has been completed and the limit switches and mats have been wired in. The smoke alarm was installed.  Two clean room monitors were installed outside of the clean room in Lab 4.  The downtime at the beginning of the week was used to complete the installation of the card readers for the LPSS.  The OCR, lab 1, and lab 6 were switched to the new HID  IClass readers.    The testbed of readers (Labs 2, 3, 3A, 4, 5) were installed on the existing LPSS PC with the new updated access software.  Testing was successful; the card reader upgrade is now complete.  The system has since been used regularly with no issues.  The only item left as far as the card reader wish list is the local reader for convenience. 

WBS 11 (Optics):
FEL mirrors: 
   We made some major advancements in the mirror bonding problem.  The DMA with the stiffened deformer had a final astigmatism of ~ 0.08 waves at 632.8 nm, and this small amount was no longer oriented along the same axis as the water lines.  With the mirror deformed to the proper ROC, the delta ROC due to astigmatism did not change and amounted to a change of only 0.4%, which meets a rather stringent requirement proposed by Steve Benson.  This optic was installed in the optical cavity on Monday, and on Wednesday we showed that the results in the lab were reproduced in the cavity - at last we have a nice round image on the alignment monitors, and this spot focuses as a tight circle as we control the ROC.  Of equal importance was the creation of a DMA that did not rely on the stiffening ring or any other post processing.  We did this by fixturing the deformer in a different way than previously.  We are trying this again with two more cavity optics to see if we have a technique that is repeatable.  The vendor for our 1.6 micron mirrors shipped the outcouplers.  They arrived today, will enter metrology, then get mounted next week.  They ran into a problem with our high reflectors; they were accidentally annealed with the wrong process parameters and this ruined the coating.  While they work to remove the coating without damaging the substrate, we shipped them two substrates from our inventory.  They should still get those mirrors to us next week, but several days later than initially scheduled.

 Other activities:
   Work this week began with a swap of mirrors in the optical cavity and some work in the optical transport line.  The optical cavity is now configured for high power operation in a band about 2.8 microns, or low power, broadband tuning from ~ 1.3 - 3.3 microns.  The temporary mirror in the beam transport collimator was replaced with one that had the correct radius of curvature.  This will give us excellent transport through all user labs in a wavelength range from the near-visible to about 4 microns.  Not much happened this week on the advanced drive laser because the room's laser interlock interface was being upgraded.  I prepared my talk on drive lasers for next week's FEL Workshop, and gave an invited talk on industrial applications of FELs at the Particle Accelerator Conference.

UV FEL
   We continue to iterate on a plan for cryocooling the optics.  More outside vendors have been contacted (but our specs are outside their operating parameters).  We are also renewing an early plan to build something in-house.  We began tests of how high speed gas flow through the outcoupler mirror cooling loop excites vibrational modes of the mirror mount.  The design of the optical cavity internals continued to progress.
Terahertz:

Work started on installation of the personnel safety systems in the hutch in lab 3.  An HVAC duct was plumbed in and a smoke detector was installed.  Since there are no plans to use cryogens in the hutch for the initial experiments, and since the hutch is inside an area that is already being monitored for oxygen deficiency, there are no requirements for a detector inside the hutch.  However, in the event that cryogens will be used in the future, a detector will be needed so we will plan to install one.
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