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Highlights:

Operations of the FEL Upgrade this week were devoted entirely to delivering light to our second user group (and our first Navy customer) for this FEL Operations period, Brian Hankla and Theresa Gennaro from the Navy’s NSWC Dahlgren facility.  The experiments involving measurements of damage thresholds in sensors with varying FEL conditions with the FEL delivering light into User Lab 1 in the 1-2 micron range. 

In parallel with supporting operations, the optics team prepared the mirror assemblies we plan to install during the first portion of next week with our high power 2.8 micron optics. During this short down period (Monday-Tuesday), we will be performing the initial survey marker lay-out for the UV FEL and completing several preventive maintenance tasks.  High power 1.6 micron optics are expected to be delivered next week for installation early in June.

Management:

We completed and reviewed a number of presentations for next week’s Particle Accelerator Conference in Knoxville. Dave Douglas is presenting an invited talk on transport system designs for recirculated linacs and Michelle Shinn has an invited talk on industrial applications of the JLab FEL.  Contributed papers are being presented by Carlos Hernandez-Garcia on the JLab FEL DC gun, by Butch Dillon-Townes for vacuum hardware for the 10 kW Upgrade and George Biallas on the design and manufacture of the low-cost electromagnetic wiggler that is currently in use in the FEL Upgrade.

Papers are also in preparation for the next Navy High Power FEL workshop which will occur on May 23-25 at Northrop Grumman’s Newport News design center (VASCIC).

The monthly financial reports for the various FEL projects were reviewed prior to preparation of the agency reports and for planning of the FEL activities for the remainder of this fiscal year.

On Wednesday we met with EVMS, HRRP and SURA to continue planning for the upcoming Laser Bioscience Workshop on June 7-8.

Operations:

   This week was dedicated to delivering beam to the Dahlgren group for sensor damage studies.  The machine ran well most of the week, though we had late starts on Wednesday and Thursday due to Dominion Power trips on Tuesday and Wednesday evenings that tripped the CHL.  This means all cavities had to be retuned those mornings before turning on.  The trip Wednesday evening was the more insidious of the two since the power just sagged and left many chasses in indeterminate states.  We had to find which ones were in such states and cycle power on them.  All IOCs also had to be rebooted and their parameters restored. 
   Monday was spent getting the machine set back up for operation at 1.6 micron and checking out triggered single shot mode.  This test illuminated a known bug in the timing system and we spent some time to finally eradicate that bug.  The rest of the week went smoothly except for the power trips.  It is interesting to note that the noise on the FEL that was present last week is now gone.

WBS 4 (Injector):

Continue polishing the first of three segments of the ball cathode support tube. A DC power supply for coating the gun chamber with NEG film arrived this week. Final drawings for the gun chamber are almost complete.

Studies of the field emission suppression coating by the College of William and Mary continued this week. Several 1-inch diameter samples were processed in the ion-source plasma chamber as a function of thickness and implant voltage. Samples have been sent to University of Albany for Auger and  XPS , and  to Vanderbilt University for resistivity and dielectric measurements. The thickness and FTIR spectra are being measured by the College of William and Mary.

We keep making progress in getting the latest LANL PARMELA version to work. Many thanks to Hans Bluem from AES for finding a glitch and a way around it. Everything is ready to benchmark our LANL version with Hans' modeling results. We also ran the FEL injector in our FEL-CEBAF PARMELA with 10,000 particles to generate a file for Max Cornacchia, Kevin Beard and Dave Douglas. They are working on matching the PARMELA output to ELEGANT input for CSR studies at the wiggler. More work still needs to be done as ELEGANT requires 100,000 particles. 


Gun HVPS – Operational.  Ripple voltage was checked again this week and it is (~100 volts p-p) well within specifications of 0.05 % rms (175 volts rms at 350 kV).

WBS 6 (RF):

   RF – All zones are operational.  There were 2 hard AC power crashes this week that brought down CHL and all of our systems.  Transients were also reported on the AC mains.  This caused all SRF cavities to be detuned and a large (70°) phase change between the Injector and the Linac.  Several possible causes of this phase change are being considered and will be tested later.  Four of the cavities in Zone 4 had to be manually tuned with a network analyzer to recover them.
   The proposals for the RF Amplifiers for the Injector Test Stand have been reviewed, a list of questions for the vendors submitted to JLab purchasing.  Responses may take up to a month to complete.

WBS 8 (Instrumentation):

   We successfully ran with our second user group this week. Crucial to this experiment (as well as last weeks) was operation of the Drive Laser Pulse Control (DLPC) using our single shot mode. During this run, we exposed a glitch in the high-level pulse controller application and solved it. Also, we responded to a request to allow the users to supply a single shot trigger. To this end, we have implemented three separate ways of allowing the users to trigger single shots from the FEL. 1) via cycling the LPSS user lab shutter. This mode allows the user to use 'their control' over the LPSS user lab shutter with the key-box to trigger EPICS to send a single-shot. 2) Another method is accomplished by driving one of our ADC inputs (namely, VMI_FL07B09_03. This set-up responds when the 2.5V threshold is crossed (positive-going). A 2.5V threshold was selected as an ideal voltage for a TTL source. The Dahlgren users used a DG535 to supply this signal. 3)The last single shot trigger method we can offer is for 'high speed' timing. In this case we provide the user with a direct 50ohm TTL line to the DLPC and set-up the pulse controller application to wait for their pulse before executing a single shot. This is accurate to ± 100ns. The Laser Personnel Safety System (LPSS) alignment mode system got extensive use this week. Aside from having to run at 1.9Hz (versus the usual 2Hz) due to extremely tight system trip limits, the system performs properly. We will upgrade the firmware this week-end to resolve the issue (and add a 10Hz/50us mode) and recertify the system. The firmware upgrade will also correct the EPICS read back of the system as well. Work continues on the Single Shot Mode archiver for tracking the delivered beam shots for a user along with some associated data. The delay on this system is deciphering the test shots from valid user shots. This involves shutter monitoring and complicated timing issues for very short pulses. We are working with Al Grippo to find a simpler solution.
    THz hutch activities continued this week to bring the hutch ever closer to completion. All panels were hung in place and the hutch is basically closed in. The doors were received from Hampton sheet metal and also mounted. Final sealing on the hutch is near completion. AMS and User Video cables, lighting, and a video monitor were also installed for the THz lab.
    Progress is being made on the UV machine; a new rack was installed in zone 5 for the ion pump power supplies. Twelve new Varian Dual Ion Pump Controllers were installed, this provides 24 new ion pump control channels (200mapm@5kV).
    A design has been submitted to EECAD for the new BPM Electronics.  This design includes the RF-DC Conversion as well as the on board Coldfire processor with all of the necessary components.  The design and specifications for the Power over LAN control chassis, for the electronics is underway.  This will provide power to the BPM Electronics as well as an Ethernet Communication port to get the data taken into EPICS and other locations.  A parts list is being generated for a proto-type pcb so that all required components can be accounted for and available once the boards are ready for production.  The specifications for the Beam Viewer Crate upgrade have begun.  The initial design for how to implement the Beam Viewer Control cards and the Processor/Power card is underway.  A first draft at the necessary control and status lines has been completed and is currently being reviewed.  Planning has also begun for the H-Bridge polarity switch for the 60V @ 100A sextupole power supplies.  This includes a board layout with the necessary electronics and High Voltage safe enclosure for safety purposes. The prices for commercial switches were ~$2500, our target price is $500. Thanks go to International Rectifier for design suggestions.
    Other activities this week include: getting the devlore database system definitions prepared for the Aerospace team for their Laser Micro-Engineering Station (LMES), developing a system of archiving the users runs, a full survey of our e*scope/GPIB system and considerations for providing the entire FEL user facility with a consistent wireless Ethernet. An additional streak camera table for Optics was fabricated this week. The machine shop finished cutting the parts needed and the extra parts were received from Frame World and the table was completed. The prototype PCB for the 4 Channel Fail-safe Solenoid Interlock board has been received and is being populated in preparation for testing. A trip was made to the LPSS fabricator to check the final LPSS boxes for the upgrade; along with having some questions answered concerning the PLC programming. In response to a request for RF tags on the LPSS safety goggles, we are looking into products by HID and Omron. The programming information is being sorted out so that the proper HID tags can be ordered. The power supply has come in for the NEG deposition chamber, it is a 1 kW Advanced Energy Industries MDX-1K. This is a standard magnetron sputtering power supply which can run in power regulation mode complete with arc suppression.

WBS 9 (Beam Transport):

Sextupole (SF) 

• 
Fabrication is continuing at New England Techni-Coil. Hexagonal and Tee parts continue through the final machining/grinding. The pole tip contour machining passed specification. Six coils are wound. They are continuing the coil manufacturing on these (braze terminal blocks and fittings on the leads) to validate the design before continuing winding the remaining 60 coils. 

Replacement Chicane Dipoles GW) 

•   Fabrication is continuing at New England Techni-Coil. The second coil’s potting turned out very well. They are preparing to pot the third coil. They checked the gluing of the first core’s Purcell gap. The maximum variation over the entire area is 0.0017 inches. This is very acceptable. The magnet may be assembled as soon as the coils are cleaned up. They are now anticipating shipping the first magnet next week. The second core is about to have its Purcell Gap plates glued down. 

UV Line 

• 
Magnet Test was able to test the Standard QX Quadrupole using the newly installed, but not qualified, test rig electronics and probe drive motor. They then repeated the test with the old CAMAC rig. Variation in the predicted quadrupole with both schemes is at the 2 parts in 1000 level. Since this is at the level of the resolution of the test stand, we are not able to know if the actual variation in field is much less. We are considering introducing a hall probe into the quad at a fixed spot during test that could measure the actual field at a constant point during all tests and cycles. If the resolution of the Hall Probe is sufficiently fine, this data could establish true repeatability. 

• 
The two remaining regions being designed by the Engineering Group are well on their way to full design. The engineering group is aiming at getting the first area ready for check on Monday. 

• 
We generated the stand and cartridge points for Advanced Energy Systems to include in the drawings for the sixth (GW Chicane) sub-region. Now we have to get them signed off by us. 

• 
Bellows and NEG Pumps were ordered. 

UV Wiggler Progress 

•
No progress on the new Wiggler vacuum chamber.

WBS 10 (Wigglers):
  The motors for the 5.5 cm period variable gap wiggler were delayed by a week.  This delays the delivery at Jefferson Lab to about the 18th of August. 
   All discussions with vendors were completed, interviews were finished, and requests went out for BAFO for the modifications to the Cornell wiggler.  A clear choice was evident and the award for this wiggler should go out shortly.  The final bid price is lower than the budgeted amount.

WBS 11 (Optics):
FEL mirrors: 
We have determined that our mirror deformers are not radially-symmetric in their stiffness.  For a 2", two 3", and one 4" deformer, the astigmatism is always aligned along the pair of water line's axis.  The amount of astigmatism over the central 1 inch of the mirror is also fairly constant, about a third of a wave.  Thus, we have established we have a good bonding technique what works on a uniform disk of material does not work for the deformer, and it always "doesn't work" in the same way.  So, we extended our Optics group working on this problem to include George Biallas and Fred (George Neil was on travel).  (I would also like to acknowledge my husband for his contributions.)  We rapidly came up with two plans, one was to stiffen the deformer by adding a circumferential ring, the other is to push the two axes that lengthen the ROC to equal the shorter ROC value.  The second technique was found to work - especially dynamically (i.e., with water cooling and the heater operating.  Astigmatism was reduced from about 0.3 waves to 0.05-0.06 waves.  However we had flexed the mirror so that it's ROC was too short to be useable.  We then designed a mirror puller that should take care of the problem.  It will be attached to the rebonded mirror this weekend.  So far (2 days into the 3 day cure cycle) the DMA with the stiffened deformer still shows almost perfectly circular fringes, so this very well may be an equally good solution.  The vendor for our 1.6 micron mirrors has slightly modified the coating formulation of the OC mirror to lower the reflectivity at the 2nd harmonic, so we will reduce the corresponding absorption of this harmonic in the aluminum layer next to the substrate for the HR mirrors.  The partial reflector has already been applied, and the AR will go on over the weekend.  Then the HR will be coated.  Delivery is expected for the 3rd week of May.

Other activities:
Work this week concentrated on assisting the team from Dahlgren with collecting data.  From our perspective, it was also a chance to see how the FEL and optical transport system performs in terms of beam quality.  It appears we are about 2-3X diffraction limited.  The spec is 2X.  The culprit is almost certainly the collimator mirror, which has astigmatism.  But, the beam delivered to the users looked excellent, nice and round with a smooth distribution.  We will install a corrected version of this (see above) mirror next week.  This week's work on the advanced drive laser concentrated on the master oscillator operating at 748.5 MHz.  It was not making spec performance - this was remedied by cleaning mirrors and realignment.  Some beam divergence data was collected so the vendor could send us collimating optics.  We received our first optical beam positioning monitor (OBPM) assembly (less motors).  This is important for the UV FEL transport as well.

 

UV FEL
The design of the optical cavity internals continued to progress.  We received the majority of the mechanical assembly for the first OBPM.  We are nearly ready for a review.  Several other vendors of He refrigerators, including the one used by our colleagues at JAERI have been contacted.  Discussions on plasma cleaning techniques continue.
Terahertz:

The hutch in Lab 3 is essentially complete, with all panels installed and all cracks sealed.  The absolute THz power meter arrived.  Final discussions took place to define the conditions of operation of lab 3 and the hutch so that the personnel safety systems can be installed and qualified.  Further discussions took place with David Naylor and Larry Carr regarding instrumentation.  Safety discussions took place concerning an infrared detector that we have on hand, and which does not appear to satisfy ASME standards for pressure/vacuum vessels.  A full laboratory review will be held.  We received an informal quote for a liquid helium cooled bolometer.
