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Highlights:

This was a week with mixed progress. Despite an apparently successful thermal cycling

of the FEL cryomodule 3, we are having various problems bringing the module back on line. For a brief period, we had the entire linac back on line at 135 MeV and earlier today we had some initial lasing on at 88 MeV at 2.8 microns with the newly installed broad band optics.

We did make progress with the re-commissioning of the User Lab 1. We are working toward having user lab recertified for user experiments next month. A representative from Harvard Mass General was here this week for set-up of their proposed experiments in the near IR and we received the experimental request forms from the group from the Navy Dahlgren facility for their laser material studies.

Our testing of coatings to suppress field emission on high voltage electrodes in our photogun had notable success this week.  A test electrode showed minimal field emission at gradients higher than 20 MV/m and the ball electrode for the back-up photo-gun was successfully coated.

We are saddened to learn of the passing of Jock Fugitt, the lead RF engineer at Jefferson Lab for many years. Jock retired several years ago but the FEL project continued to avail of his experience and wisdom.

Management:

Our ONR Program Manager, Quentin Saulter visited the lab yesterday and today for an update on all recent FEL activities.

We hosted a site visit for DOE for potential contractors interested in the next Jefferson Lab M&O contract on Wed., in addition to hosting a contingent from EVMS interested in the biomedical applications of the FEL.

Operations (Steve Benson):

   This was a short week made shorter by problems with the zone 3 RF.  We spent a great deal of time trying to diagnose the problem with cavity 3 in zone 3.  The problem got worse as the week progressed and we eliminated several possible causes but could not find the cause of the problem.  We did manage to operate for a while at 135 MeV, which is necessary for operation in the 1-1.3 micron wavelength range.  We got beam around the machine to the energy recovery dump with a poor match.  We then had problems with the zone 3 RF tripping off.  We spent some time diagnosing this.  We finally gave up on this so that the RF engineers could spend more time thinking about the problem with cavity 3 with the intention of fixing it next week.  In parallel we worked on getting User Lab 1 set up for certification for alignment mode and set up the Massachusetts General experiment.  On Thursday we did a full injector setup and tried a new algorithm for measuring the relative phase of the laser and buncher.  We found a good setup but have seen some irreproducibility in the phases that seems to be traceable to the buncher RF controller.  We will continue to study this. 
   On Friday we merged the new injector setup with an 88 MeV setup and set up to lase with the new optics.  By the end of the day we had established lasing at low power with both broadband optics.

WBS 4 (Injector):

   The DC Photocathode Gun is operational. The cathode has lasted without a re-cesiation since it was made on Dec 17, 2004 delivering 135 pC beam for FEL ops with 60% of the drive laser power (still have 40% more laser power to go before a re-cesiation is needed). 

   The flat (6-in diameter) electrode coated in the William and Mary's plasma chamber last week is being tested in our high voltage test stand.  The electrode is holding 22 MV/m with less than 10 pA of average current after some emission processed out. We intend to increase to the gradient up to 31 MV/m next week. This is the first time we test an electrode "coated" with the field emission suppression film (SiOxNy) instead of 
"implanted" as earlier samples. The motivation to go with a coating instead of an implant was to eliminate unipolar arcing observed during the plasma processing due to bias voltage. AES test performed on witness samples show almost identical composition concentration and thickness for three cases: no bias (coat), 5 kV and 12 kV. 

WBS 5 (SRF):

The Ampere-class cryomodule conceptual design work is making steady progress. We have evaluated the low-loss cavity structure as a possible choice, the accelerating mode efficiency is good and its HOM spectrum looks better than the original CEBAF shape but HOM load power is still a concern. With such high beam current even well damped modes can generate kilowatts of HOM power if they fall at the wrong frequency. We now have a fairly good model of the frequency spectrum of the recirculated beam for normal and tune-up conditions and can use this to compare different cavity options. Conceptual design work for cryomodule layout, flange options, coupler and HOM loads is ongoing. We are converging on a draft specification and parameter list for the new module.

· The four AES 750 MHz cavities arrived at JLab this week and QA activities have begun.   

· Modification 01 to the AES – Jefferson Lab CRADA for the end can design and fabrication has been approved by DOE and has been signed by both the TJNAF laboratory director (C. Leemann) and the AES president (A. Todd).  The modification extends the CRADA to 30 Sep 2005 to allow the full utilization of the remaining AES funding. 

· AES has delivered cavity drawings and fabrication data to JLab from for informational purposes. 

· AES funding is still pending on the results of the final government authorization process.  

WBS 8 (Instrumentation):

   This week was spent on preparing for actual users. We need only to complete the certifications for the Laser Personnel Safety System (LPSS) for lab 1. The cabling in Lab 1 for both the LPSS and the MPS systems has been completed for the Harmonic Filter and the Hutch Shutter.  The Harmonic Filter is controlled by "Alignment Mode" and the logic is that the filter is inserted in "Alignment Mode" and retracted otherwise.  The default position for the filter is inserted.  A Hutch Shutter Control Box was assembled for control of the Hutch Shutter in Lab 1.  This shutter must be retracted in order for the Lab Shutter to be enabled for movement.  The Hutch Shutter Control Box defaults to the shutter inserted position, the shutter can be retracted by flipping a local switch or providing a 5V - 24V DC level to the control input. 
   Preparations for the UV installation/upgrade continue to ramp.  Fabrication and layout effort continued on the 6Kw Sextupoles racks in Zone 5.  The 350 A switches for the UV line have been ordered.  These items have about a 6 week lead time. No controls for the new 32 channel trim rack will be needed but we are running short on spare channels. The spares inventory continues to be increased with the repair of an additional four 4 Channel Silicon Diode Thermometer modules.  Seven (7) additional Beam viewer cameras were fabricated, tested and ready for install on the line if need be. Assembly and fabrication of the Fast Charge Module test box was completed. Documentation for the Lab 3 Nanotube Table Power Supply Chassis was submitted to EECAD. 
   We are continuing to make progress on the Devlore System; the project to automate the archiving of the FEL operations statistics. Using our new method of passing EPICS data into the control database, we have identified 3 categories of information that will drive our archiver and provide the 'whole-picture' as it evolves over time. 1) the first category is a constant polling of about 10 of the top-level values as described last week. (dump current, laser power, etc..) This will allow us to provide "time-averaged" statistics about our running history. We are doing this now. 2) the second category of information from the machine will be the collection of system event messages. Here we will be sending time-stamped keywords to the database only when specific events occur such as Gun-trips, RF-trips and any other worthwhile system state changes such as going in and out of laser alignment mode. This will allow us to measure and track how 'stable' or 'temperamental the FEL's behavior is. Currently, the EPICS trigger software is written and we are establishing a list of events should be tracked. 3) the final category of information we will archive is 'EPICS snap-shots' of the machine set-up and performance (per control variables) along with key diagnostic values (measurement values). Using Dave's FEL spreadsheet model, we have identified the 435 EPICS values that define the electron beam transport set-up (310 magnets Bdls and current set-points values, 61 RF GSETS and PSETS including any GANG values and 64 BPM relative values). To this we will add the control points for the optical systems. Together, these settings will offer an exact picture of the machine configuration that will provide the context of a given beam measurement. When a beam measurement is made (emittance, bunch length, wavelength, etc..) this snap-shot of the machine will accompany it in the archive. This is also the array of data that will be automatically available to David Douglas' spreadsheet model upon demand. 
   The MPS Summation Chassis wiring diagram documentation has been completed and the mechanical drawing numbers have been allocated.  The drawings however will not be completed until the chassis can be removed and given to EECAD for fabrication details.  Review of the Charge Totalizer PCB continues.  The RF-DC Linear Converter PCBs fabrication has been completed and the PCBs have been shipped. The upgraded video chassis are being assembled by the Electronics Support Group (EES).  We are building 10 new input chassis and 2 output drivers to upgrade the system and allow for spares. Control Room upgrading is continuing.  New monitors for viewing the user labs have been received and a mounting panel is being fabricated to facilitate their installation.  New monitors for many of the work stations have been installed and those for monitoring the machine parameters are awaiting installation. The final three chassis for the upgraded AMS system are ready for testing and installation.  This will provide us with two operational spares along with eight input chassis (seven are currently installed) and the one output chassis that is currently in use.

WBS 9 (Beam Transport):

Sextupole (SF) 

•
Fabrication is continuing at New England Techni-Coil. Conductor is at the insulation coating manufacturer.  

Replacement Chicane Dipoles GW)

•
Fabrication is continuing at New England Techni-Coil. The steel for two of the four magnets was heat-treated. The second coil layer is complete.

UV Line

•
We ordered a signal generator to allow us to cycle the QX quads through a hysteresis loop that the new Trim Card II can be programmed to go through.  

• 
Design modeling is continuing by three designers on the sub regions. 

•
The review of the goals and proposed solutions of the UV Vacuum System was very successful.

•
With regard to our plan to regain our schedule slip, the ME Group has three designers working on stands and girders

•
No progress with respect to our initiative to have a NASA design engineer spend a sabbatical at JLab. 

•
DULY Research continues modeling work on the SS sextupole.

•
The faster PC workstations are late by 3 weeks because the requisition got stuck between signature and Procurement.

•
Tim Whitlatch’s vacuum analysis is continuing.

•
Bids were received on the procurement to send the dipole chicane stands and vacuum chamber to an outside firm for design. They are being worked.

• 
Design of the upstream and downstream corner chambers (now being done as a pair) was complete. The vacuum review brought out the need for possible baking to achieve the desired vacuum.  They may have to be made to a smaller gap to allow insulation between chamber and the glued pole faces of the magnets. 

UV Wiggler Progress

• 
The stay-out zone drawing awaits a final decision on the vacuum chamber and gap configuration before signature.  We discussed building the wiggler chamber with Argonne and the use of their extrusions.

WBS 10 (Wiggler):

   STI Optronics is making progress with their IR wiggler design.  We are resolving some of the mechanical details not covered in the specifications. 
   Discussions regarding the Cornell wiggler indicate that we can modify the magnet clamps without danger to the wiggler.  This means we can use the APS chamber that allows an 11 mm gap.  We are trying to get magnet data for the Cornell wiggler from Brookhaven.

WBS 11 (Optics):

FEL mirrors: 

After a marathon session extending through the weekend and President's day, we finally got two new HR mirrors installed.  The first one, a 4" broadband mirror pasted to a deformer, gave us little problem.  The 2" 1.06 micron HR version was the problem optic.  We finally persevered.  The experience, while painful, was informative.  We are now pumping down the HR to a level where the vacuum valves isolating the optical assembly to the electron beamline can be opened.  We did a postmortem on the BB outcoupler that had the astigmatism, and noted that the adherence of the braze to the mirror periphery was not very uniform.  Not a smoking gun, but suggestive, because of the position of the non-uniformity with respect to the astigmatism axis.  We will clean the edge up and rebraze.  I've kicked the advanced DMA (deformable mirror assembly) effort up in priority so we can start getting better (in terms of aberration) HR mirrors in the cavity.

Other activities:

This week we spent some time completing punch list items for running beam into User Lab 1, e.g., installing a hutch mode safety shutter, and a harmonic blocking filter holder.  On Thursday we discovered that the support structure for the insertable mirror assembly was binding, and had to disassemble and modify it.  We are also preparing UL 1 for impending visits by our first users, e.g., Dahlgren, NASA/CWM, and Harvard - Mass. General.  We are gaining experience with the orbital welder we are leasing so we can weld the flexible steel tubing required for the mirror cassettes (in the User Labs) the turning mirror cassettes (in the vault), and the new collimator.

UV FEL

We had an informative review of the vacuum systems for the optical and e-beam hardware, and members of the team are thinking how to get around temperature limitations with some of our current hardware.  Research on the in-situ plasma discharge cleaning of the mirrors is bearing results, with concrete data on process parameters and the resulting efficacy.  We are evaluating position sensing transducers based on capacitance.

Terahertz:

The sub-contract to Advanced Energy System was submitted into the electronic procurement system.  Discussions continued with manufacturers of THz lab equipment.  Work started on construction of a hutch in Lab 3 to contain the THz beam while allowing personnel to use the remainder of the room.
