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Highlights:  The first six UV optics have been installed and aligned, representing significant progress toward first lasing in this wavelength range.

After extensive installation activities - which finished ahead of schedule - the temporary wiggler chamber was reinstalled and pumped down, and e-beam recovered with good transmission through the cookie-cutter defining the wiggler chamber aperture.  A short bunch (~300 fsec FHWM) was generated with this configuration.

A single-crystal niobium electrode held 25 MV/m at 250 kV gradient during testing this week.  This provides additional insight for the choice of niobium for the inverted gun electron structure.
Operations:  Installation of faux wiggler chamber in UV beamline was completed and beam operations restored one day earlier than scheduled.  Energy recovered beam was restored through the machine through the small ‘cookie cutter’ aperture which sits at the front of the wiggler chamber.  The optics and mirrors controls for the FEL itself are on schedule, and the drive laser has been very reliable.  The program continues to progress toward a saved CW setup by July 30th.  With completion of this milestone and the delivery of the wiggler chamber on Aug 4th, the program is poised to start the UV lasing experiment.
Instrumentation and Control:  Efforts this week concentrated on support for Ops, and Safety.  For Drive Laser support, a control module needed to be replaced for the CLX laser control unit.  This card is basically a couple of relay channels to toggle the ON/OFF function as well as the Lock/Unlock function.  The card failed disabling the remote interface.  A driver was assembled and installed to support two Pockel Cells instead of one.  This eliminated the loading of the drive signals and insures both drivers see adequate signal levels.  Work continued on the mirror controls this week.  Both mirror controls IOCs were successfully booted and the EPICS controls for them were loaded.  Testing of the board outputs are in progress and should be connected to the PZT controls today.

Difficulties with the 2V00 fast valve necessitated troubleshooting that revealed interior limit switches that were faulty from the manufacturer.  The upper portion of the fast valve was disassembled and the switches replaced, and wiring verified.  The valve was then opened using a stripped down version of the firmware.  Read backs to the MPS have been verified, and EPICS support is ready with the next available reboot.

Installation of the UV optics software was completed.  This consisted of a redesign of some of the IR controls to allow them to be used for both optical cavities.  This eliminates maintenance on two code bases that have the same functionality.  Support of the UV run has provided further testing to find and clean up issues with several systems.  One of the most important systems tested out was the UV Happek.  The Happek was moved to a new channel on the beam viewer chassis.  This created several changes that were required to get the system running correctly again.  We have had several instances of the Happek motor hitting a limit switch.  We are going to re-zero the system today which should eliminate this issue.

The scripts for each system of the Alarm Handler will be debugged further to allow auto generating the configuration files for the Alarm Handler.  These scripts will create the configuration files depending on which sections are added and will also creates the ".alhConfig" files that are actually run based on what signals are placed inside of the configuration files.

Accelerator software support has setup detailed process diagnostics for IOCFEL8.  We are awaiting a crash to hopefully identify the process at fault and the situation causing it to lock up.  The quarterly safety walk through for the FEL was completed this week, with an inspection of the trailers, beam enclosure and User Labs.  No major issues were found.
UV FEL Beam Diagnostics: This week we have realigned and repaired two viewers in the UV FEL beam line.  One of the viewers was moved from the wiggler pit to the position upstream of the pit and had to be realigned including its optics.  We also have opened the vacuum system at the location of the other viewer which broke during last operational period.  For reasons we do not quite understand right now the frame with the Si waver got detached from the wave field mitigator shield.  Fortunately and surprisingly the wafer did not break and we were able to repair the viewer quickly.  When there is a break in the operation and time is available we will need to reevaluate the mechanics of the actuator.

We also have been working this week on the buttons BPMs of the UV wiggler chamber as well as on the optics for the wiggler viewer cameras.

A new part of code was written for the new M55 measurements software.  This new addition allows us to make the M55 measurements with 2 Hz tuneup beam scanning the injector slow and stepwise.  Even though such measurements would not look as good as usual 60 Hz measurements, they still should provide the information on the longitudinal transfer function.  The main reason for using this mode of measurements is that it does not require very good transmission of the beam and such the M55 measurements can be done before the machine is actually setup very well.  We will test this concept with beam soon.

Electron Beam Transport:
UV:

• The wiggler chamber welding is scheduled to be completed by August 4th.
• The temporary wiggler region spool pieces, OCMMS cross, cookie cutter, and 6F16 girder were installed this week.

• The wiggler chamber mounting surface plate was modified to compensate for the wiggler gap dial indicators.

• The viewer camera periscopes are being assembled.
Optics:  This week we assembled, installed and aligned the upstream UV OCMMS and cookie cutter.  We have a solid plan for installing the wiggler chamber, OCMMS crosses and wiggler viewers when it does arrive. In the meantime, the downstream OCMMS cross is being assembled and preparations are being made to fiducialize the three wiggler viewers. We were able to turn on all ion pumps this week and have valve permit throughout the entire UV region. We did decide to keep VBV2V00 tagged-out but this will not affect beam ops for this run. I&C wired the fast valve open so that we could run THz to the EOL dump.  We will condition both lead screws today and leave them in an open optics position.
Lasers and Optical Diagnostics:  This week we finished a test on the optical switches for the drive laser pulse control system. The measurement shows the pulse contrast is improved by a factor of two. We are trying to compare the result with machine operation. We also tuned the ADL for setting up UV FEL as well as provided assistance to machine operations. We continued setup and installation of the optical diagnostics for the UV FEL and the optical diagnostics controls. This week we were able to complete work on the vacuum chamber for a high power mirror test. We had discussions with the group from UMD and helped with the design of the halo diagnostics. Papers for the upcoming FEL conferences are being drafted.
Terahertz:  This week, we began building a beamline out from the sample chamber to the LHe cooled bolometer.  Scott Madaras has assembled all of the beamline vacuum components and a support structure to keep the beamline fixed once aligned.  He has also assembled an in-vacuum focusing mirror that will direct the beam onto the bolometer.  Today, we finished leak checking the beamline with the mirror and have not found any leaks.

Also, in order to couple the bolometer to the beamline, the bolometer must be raised off the table, so we have also designed a support stand that will provide height adjustment and leveling for the bolometer.  We expect to assemble and test the bolometer support stand next week.

Lab 5:  Raja has now completed the experimental part of the threshold study to determine the laser fluence thresholds to achieve melting and boiling (ablation).  For the melting threshold, the interest lies in testing the effectiveness of the laser in smoothing the Nb surface through rapid melting and resolidification by laser processing.  The analysis of the laser treated samples will take place soon.

Following the threshold study, Raja then turned his attention to tests designed to deposit NbN films by pulsed laser deposition (PLD) of pure Nb in a nitrogen atmosphere.  Following the work of a few other groups that have achieved good results on similar experiments, Raja is performing the PLD tests with a nitrogen atmosphere of 3 Torr.  For the first tests, the deposition was made onto a set of room temperature copper substrates.  These depositions went smoothly and we see a uniform deposition across the substrate surface.  The next set of tests were to repeat the deposition but with an elevated substrate temperature.  Improvement in the morphology of the film are expected when the surface kinetics are increased by raising the substrate temperature.  The increased surface kinetics also may improve the nitrogen content of the PLD film.

Unfortunately, we ran into problems during the heated substrate runs.  A water line that cools the halogen lamps used for heating the substrate ruptured during the run and the tests had to be suspended.  The rupture occurred on the return line outside the PLD chamber where the flexible tubing transitions to the rigid vacuum feedthroughs at the top of the substrate stage.  After inspecting the tubing, it appears that it may simply have been a defect in the tubing or the result of damage that occurred during the original assembly.  In any case, we have not found any other damage or problems related to this incident.  All of the system interlocks performed properly; shutting the power to the halogen lamps, and preventing venting of the vacuum chamber until the lamps had sufficiently cooled.  We will begin repairs to the water line today and carefully test all systems before resuming the NbN PLD tests.

Current experiments exploit the PLD system's capability to accomplish rapid thermal processing as well as film deposition.  The first round of materials was prepared this week.
1. Partial (or complete) Nb surface melting (aka laser polishing, laser glazing) in a non-reactive atmosphere aims to reduce or eliminate sharp surface micro-features thought to contribute to decreasing SRF cavity Q with increasing gradient above 20 MeV/m.  The initial surface is mechanically polished only, followed by irradiation over a range of parameters.   We developed replica technology to make the resulting surface accessible to scanning probe microscopy, and a power spectral distribution SPM data analysis to reveal sharpness per se.  The initial goal is adding a post-etch treatment to present EP technology; the ultimate goal is to eliminate chemical processing.  The most significant concern is rigorous pre-irradiation elimination of particulates to avoid creating field emitters.
2. Similar irradiation in a nitrogen atmosphere aims to produce a surface layer of superconducting phase of niobium nitride, confirming and extending our previous work.  The ultimate goal is to combine polishing with nitriding (perhaps as two steps), to obtain cavities suitable for operation with boiling helium.  The particulate issue is a potential barrier; process-induced topography may be a concern as well.  The initial goal is to obtain a reasonably smooth superconducting nitride layer for flanges that would enable superconducting joints in cryomodules.  The requirements for smoothness, phase purity and freedom from particulates are less stringent.

3. PLD of Nb in nitrogen elsewhere has successfully deposited superconducting nitride films.  We seek to achieve the same result, but without including the previously-used hydrogen in the gas mixture.  The ultimate goal is the same as the laser nitriding above and faces the same issues, and others.  The benefit of success would be its applicability to substrates other than Nb, e.g., Cu.







