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Highlights:

We have made excellent progress in our shutdown tasks.  This week the new Laser Personnel Safety System interlock system for Lab 6 was completed, cables were installed ready for testing of the power supply for the Gun Test Stand, and a solenoid and material for tank fabrication were ordered.  In addition, the installation of the ONR funded Pulsed Laser Deposition system is well underway in Lab 5.

Work continues on the Gun Test Stand at a heavy pace while many of the scientists have been finalizing and submitting for review their papers for the 2007 Particle Accelerator Conference.

Management:
Gwyn Williams and George Neil participated in a DOE-Basic Energy Sciences workshop on "Matter under Extreme Conditions".  New light source facilities based on the technology utilized in our FEL, as well as our FEL itself, will play forefront roles in the development and characterization of new materials in areas of high pressure, temperature, electric and magnetic fields. 

Mike Kelley presented the final report to the Department of Homeland Security on the JLab project that they funded to investigate the viability of antimicrobial fabric in actual use; no such work appears to have been previously reported.  Two campaigns of treated fabrics were exposed in Newport News police and fire vehicles and buildings.  While the activity of most fabrics was substantially retained, they also accumulated dust and other contaminants.  This is viewed as the likely cause of increased microbial growth after field exposure.  Further study will further explore and confirm the contamination scenario, since it raises questions as to the usefulness of any antimicrobial fabric.

Roy Whitney and George Neil briefed Sue Payton, Air Force Assistant Secretary for Acquisition, Terry Jaggers, Deputy Asst. Secretary for Science Technology and Engineering, Quentin Saulter, Chief Engineer Directed Energy Directorate and Lt. Gen. Hoffman on airborne applications of the FEL. 
We also worked to extend and update several safety tracking entries in the JLab CATS system.
We held a meeting on the commercialization of JLab technology to agree on a plan to present to the Lab Leadership Council.
We produced an updated task list and schedule for summer activities in the FEL facility.
Injector:
GTS
The oven for the gun chamber vacuum firing has been assembled and electrical heaters ordered. Electrical fitting, heat shields and mounts are being prepared for the heaters. The oven will be moved to the North Access Building next week where the actual bakeout will take place. It is a safe, industrial-like environment ideal for this purpose. The chamber needs to be vacuum fired at 400 C for 80-100 hours to release Hydrogen from the bulk of the material. D. Bullard continued polishing the molybdenum anode plate Rogowoski profile, but this has been a real polishing challenge. 

A solution for modifying the existing FEL drive Laser for generating 1 nC electron bunches in the GTS gun has been found by S. Zhang. Shukui will use an external cavity from another laser for increasing the energy per pulse while maintaining the Antares pulse length. We also concluded that the optical table for this laser can be in fact hung from the GTS ceiling after realizing that the vibration measurements taken earlier were incorrect. A drive laser transport system has being design and a path for it has been identified in the GTS.
RF:

RF - Low Level RF Digital Control Module testing continues in zone 3 cavity 5.  The klystron is being used to drive the cavity with medium gradients up to 5 MV/m.  Additional testing is expected.
 GTS – The Gun HVPS is now completely wired and ready.  A TOSP has been written for its preliminary testing.  It is expected the first tests will be run the middle to end of next week.  A company was found to heat treat the Conditioning Resistor.  The contacts for 2 resistors were heat treated successfully this week.  The target value of the new Conditioning Resistors will be determined next week.

Instrumentation and Controls:

   Sincere congratulations & thank you to Rich Evans. Today ends his 10+ year career with the JLab FEL.  He is moving to Sandusky, Ohio to take a position with a NASA contractor http://facilities.grc.nasa.gov/ he has worked hard the past two weeks to pass the baton. 
   A great deal of progress has been made of the final changes/updates/version of the Laser Personnel Safety System (LPSS). The lab 6 conversion with all of the bells & whistles is nearing completion. The next step is to propagate these updates to the other labs and work the new computer interface & LPSS master in parallel. We are currently sorting through the layers of the existing LPSS epics software.  Most of the proven system will be reused.  So the needed changes are being worked out. We are also beginning to train Garrett (student) on MEDM to hopefully pick up where Matt left off with the new LPSS screens. 
    The other major activity this week has been dedicated to developing the High Voltage Power Supply Controller's backplane.  This backplane is also planned to be used for the HV Power Supply Units capable of driving BLMs or PZTs.  The schematic design has been completed and the preliminary layout is underway.  Once the final decisions are made on the Analog and Digital cards the backplane can be completed.  The cards are going to consist of a PLD controlling a current output DAC (BB DAC8820) which will feed a BB OPA541 driven converter circuit.  The voltage output will be up-converted to the necessary SHV by an EMCO E-Series high voltage converter.  The entire power supply crate will consist of eight channels controlled by our Embedded IOC.
   The Gun Test Stand is also progressing; the Glassman HVPS Remote Controller has been relocated within the GTS vault.  The required cables and jumpers are all connected so the units can be powered up once the approved operation procedure is written.  With this unit located in the vault for testing, the power supply can be ran locally as the power supply itself is visually monitored.  The remaining parts required for the Beam Viewer Control Cards have arrived and were placed with the assembly kits for the fabrication group.  The Gun Cathode Motor Interface PCB was error checked successfully and ordered earlier this week. 
    Working with Cody (new student), several stepper motor chassis where tested.  The major bugs were fixed.  The remaining touch-ups were documented and are being checked out. 
    This week Rich has also been training another student in the devlore system. He has populated the wiki with the database information from the devlore. He has also begun a series of tasks to make the wiki more interactive like the devlore, and begun studying MEDM and EPICS for display editing and management.

Electron Beam Transport:

Improvements and Upgrades
SF Sextupole Magnet Testing 
• 
The power supply group tested their control and power supply at Magnet Test on one SF Quadrupole.  They found that up to 18 A/ sec, the supply tracks the input signal and that the scaling problem is solved.  

• 
Last week’s estimate of what resources were necessary to complete the formal measurement task showed that we don’t have the funds to continue with this task. However, a number of important but minimally charged tasks can continue with the power supply group and magnet test before formal measurement starts.  All the boards for the power supplies can be cycled through to verify their ramp rate limits and a variable ramp rate test can be run through with a hall probe on a pole tip that could find out if the magnet itself is limited to lower ramp rates because of eddy currents changing residual field levels.  

Magnetic anomalies 
•  We will perform another Gap Camera test on the lower pole of the second Optical Chicane magnet today when they lock up the enclosure.

Gun Test Stand (GTS)

• 
JLab Shop ordered aluminum material for the Gun SF6 Tank system and we marked up the prints to make the joints ASME Section 8 qualified.   William Berkeley, the shop’s welder is working on his qualification for welding aluminum of this thickness and the welding procedure specification to weld the 5083 Aluminum (which we are making the tanks out of) is being prepared. I am now working on a design and fabrication documentation package that will satisfy the requirements of the JLab pressure vessel committee.

• 
The Gun Solenoid order was placed with New England Technicoil, a vendor who has consistently produced good product.

•  Matthew Marchlik and Brian Hankla continue finalizing design of the SF6 Gas Transfer System. They plan to have a mock-up of the system on the Trailer wall by next Wednesday.

• 
The simplified Brewster window housing is out for bid.  

• 
We reversed our decision to not hang the Drive Laser Table from the ceiling. A re-do of the vibrations tests showed very low levels of vibration that are acceptable. We determined the general path and methods to be used to get the drive laser beam to the gun’s Brewster window. 

• 
The method is worked out of how to 400 C bake the gun tank under vacuum to lower its hydrogen evolution during service.  We will do it in the industrial–like space of the North access building.  The expected smell from the bake will just vent out the opened roll-up door and not bother anyone.  The electricians are helping us hook the oven’s heating elements to power through a controller.

High Power Optics Risk Reduction 


Since last week's we successfully got the HeNe tube to operate, and are now planning the cavity optics design for 1.15 micron operation.  In discussing my plans with our vendor, he pointed out that operation in a vacuum will be important, so we need to change the wiring and determine what vacuum chamber will work best for this experiment.
Due to the work on the laser safety system for User Lab 6, we had to temporarily move the source for our harmonic content calibration setup to User Lab 2.  With the optics on hand, a couple of beam condensing solutions were calculated, and we are determining which one gives us the highest irradiance at the target.  With the safety work in Lab 6 nearing completion, we'll move back there and take new measurements next week.
I (M. Shinn) attended a meeting of the external advisory committee for the NSF-funded center for optics and applications at Delaware State University in Dover.  There I learned of their work using low power (ca 1W) lasers to do measurements of low loss (10 ppm) in solids.  We are discussing their results (which have been submitted for publication) and whether it makes sense to set something like it here or at one of the Optics Collaboration sites.
Optical Cavity Transport: This week we continue to prepare three mirror cassettes for installation in Labs 3, 3a and 5. This, when complete, will allow us to deliver FEL light into every Lab. Design of a configurable lab optical transport is ongoing. This water cooled insertable mirror will enable a quick reconfiguration of the FEL beam path after the turning mirror cassette in the labs. We have changed the viewport in the diagnostic cross from ZnSe to Fused Silica. The diagnostic cross is located immediately downstream of the FEL cavity output coupler (OC). This viewport was changed to allow the transmission of some UV light for a color center experiment. For this experiment we will slowly warm up the cryogenically cooled OC mirror and monitor the change in transmitted spectrum from a white light source. The setup of this experiment is now ready and should commence early next week.
Lasers and Optical Diagnostics:A decision has been made regarding the configuration of the GTS drive laser after we presented the analysis on the pros and cons of the different options. We’ll use an amplifier instead of Q-switching to booster the pulse energy while maintaining the other pulse parameters. We are getting quotes for the parts needed to accommodate this change. Another measurement on the ceiling vibration was conducted again this week and showed similar results with those taken on the floor. The previous data turned out to have large errors. We will stay with the original design for modifying and installing the optical table in the GTS cave. The preliminary scheme for the beam transport from optical table to the cathode has been discussed and a detailed design will come out soon. A plan for the installation of the advanced drive laser for the FEL was also laid out. We provided technical support to the laser system for Pulsed Laser Deposition project.
Terahertz: 
This week in the THz group was spent initially following up on several contacts and discussions made at the SURA THz Symposium in Washington, DC last week.  Later in the week, most of our efforts were directed toward ordering more of the optics that will be needed to continue all of the planned THz research projects.

FSU FEL Design

We have made more progress in designing the injector for the FSU FEL. We have evaluated the performance of the previously described system for a bunch charge of 135 pC. The simulations predict that when the betatron match is established properly in the 350 keV section and both SRF cavities are adjusted properly one can achieve the longitudinal and the transverse emittance at the exit of the second SRF cavity only slightly larger than for a bunch charge of 84.6 pC. The overall system behavior is also kept the same so that the phase of the first SRF cavity essentially defines the longitudinal emittance, bunch length, transverse emittance and beam size at the end of the injector, whereas the second cavity can be used to adjust the energy spread and longitudinal analogue of the alpha function.

Another set of simulations was made for a bunch change of 84.6 pC, but with the drive laser spot transversely two times smaller than previously, i.e., 2 mm versus a maximum radius of 4 mm. Again it was found that when the system is adjusted properly in terms of the betatron match and the SRF cavity phasing one can achieve beam parameters comparable to those reported before.

We are working now on a system tolerance study. We are also preparing to report about this work at the upcoming PAC.

Applications:

Pulsed Laser Deposition Facilities.  Funds provided by ONR to Michael Kelley at William & Mary permit us to acquire a PLD system to be installed in Lab 5, where preparations are well underway. The equipment, now being built, will coat up to 100 mm wafers from a selection of up to six targets.  It will take special advantage of the FEL's tunable IR light to drive moleculary-faithful deposition of organics.   Prof. Richard Haglund of Vanderbilt and Dr. Alberto Pique of NRL are leading the effort together with Kelley. 
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