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Highlights:  This week we lased in the UV for the first time!!!  We also made excellent progress in characterizing the performance of the laser.  Initial lasing on this first UV mirror set was at 408 nm, with 100+ Watt power levels, corresponding in round numbers to 20 microJoules per pulse at 5 MHz.  The laser seemed robust and stable.  We quickly tuned down as far as 363 nm.  Importantly the 3rd harmonic of 372 nm (124nm) corresponds to a photon energy of 10 eV, and brightness levels are sufficient to support cutting-edge scientific programs.
Management:  We prepared revised field work proposal documents, and continued working on a new R&D proposal.  We shut down the facility in preparation for Hurricane Earl, and made a quick recovery to operations.
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Injector:  After the AC power outage last week, the DC photoemission gun tripped the HVPS off three times on Friday. We suspect that gas from the quarter cryo-unit (booster) made it to the gun chamber causing significant pressure rise every time the gun discharges, as previously observed.  On Monday of this week, the gun tripped off twice.  On Tuesday, the photocathode QE was replenished achieving 2.5%, and the SF6 pressure in the HVPS tank was increased from 7 to 11 psi.  No gun trips were observed on Tuesday, while on Wednesday and Thursday the gun recovered its typical behavior with one HVPS trip off per day.

Don Bullard is repairing the diaphragm pump in the gun turbo pump cart and has adapted a new type of leak valve to the gear motor in the Kr processing system.  We started preparations in the Gun Test Stand for attaching the spare DC gun with the bulk resistivity ceramic to its vacuum chamber.  The gun is already assembled and in a temporary vacuum chamber in the GTS.  As part of preparations for Hurricane ERL, the GTS tank was closed and SF6 transferred from the outside storage bag to the tank.

Electron Beam Transport:
UV

•  The design revision on the UV wiggler viewer assembly mechanisms is complete. 

•  Machine shop has completed fabrication of the new “Y” wedge flag holder for the center wiggler viewer.

•  The machine shop is currently modifying the viewer plunger shaft for the new viewer bellows weldment.
UV FEL beam diagnostics:  This week we finished adjustments of the Happek device (bunch length measurements interferometer) on the UV beam line.  Initially we were unable to align the device properly due to the fact that when the one of the mirrors was changed, its position was not reproduced well enough.  Later using alignment tools and the ultra-viewer HeNe laser from the high reflector side, the interferometer was pre-aligned very close to its final state.  Final alignment was accomplished when running beam and sending the coherent transition radiation (CTR) to the interferometer. The extinction ratio of the interferogram was used as the criterion for correct alignment.

We continue to work on the software tools for gain and loss measurements as well as for the detuning curve measurements.  We have been using the gain-loss measurements tool to analyze the data in real-time.  However, we keep finding that we need some new additional options, which we keep working on.

Instrumentation and Control:  Basic support for operations was given this week.  There were the occasional issues with setup and concerns about system operations.  Recovery effort with the drive laser amplifiers was completed several times this week.  We are in the process of shaking this out to resolve the dropouts.  We were instructed to power down most of our control systems due to a potential power outage from Hurricane Earl.  We have restarted all systems with some issues.  The W33, UV wiggler controller unexpectedly crashed for example.  We quickly recovered safe operations after verifying the gap.  The motors have now been re-homed and full operation has been resumed.  Commissioning of the test bed for Varian power supplies resumed this week.  There are several to test before shipping out for repair.  We are working with members of the Canadian Light Source to potentially use a driver they have developed for the Varians.  Effort continued this week with cross-training for the Vacuum system take-over, documenting the vacuum and timing systems. 

We re-wrote parts of the scripts to create the Alarm Handler Configuration files that are run when the Alarm Handler is launched.  The Injector Region or (0F) region of the Alarm Handler was specifically tested during Beam Permit on Wednesday and corresponded correctly with the alarm states of each signal.  The Magnet system still needs some corrections in nomenclature but the general 0F region is ready to be tested during Ops.  Work will continue on improving the Magnet system by configuring the Alarm Handler scripts to create nicer looking GUIs.

Lasers and Optical Diagnostics:  This week we provided support for machine operation, reconfigured the UV optical diagnostics in the vault allowing measurement of the intensity and wavelength of the spontaneous emission from the FEL UV wiggler, and assisted in tuning the UV FEL oscillator cavity for the successful lasing at 400nm.  We also worked on the change of laser medium in an old laser for intended application in a user lab.  We experienced a few unexpected shut-off of the drive laser during operation in the week and are trouble-shooting the issue.  As requested by the gun group, we removed the cathode scanner assembly and part of the optical transport for the Gun Test Stand in preparation of the upcoming planned project.  More discussion on the optical synchronization system with outside partners was held as part of the continued effort to improve machine performance.  We also spent time to continue the optical characterization work for the Physics Division.  We finished the review and revision of one technical note about laser phase characterization.
Terahertz:  The bolometer had returned to room temperature this week, and late in the week, we made sure that all of the instruments and computers were secured in preparation for the transit of hurricane Earl at the end of the week.
Lab 5:  Raja is continuing the analysis of the targets that have been laser nitrided on the surface.  He has also begun the analysis on the PLD NbN films deposited onto copper substrates over a range of substrate temperatures.
We are also planning to perform more PLD runs using the polystyrene and COC targets.  For some of the characterization of the films, it is best to deposit the films onto NaCl substrates.  Hee Park of AppliFlex LLC will be sending us an order of NaCl substrates.  Raja will perform another set of PLD runs using the HIPPO 1064 nm, which is off of the 3.4 m vibrational resonance used during the FEL deposition runs.  The goal is to properly characterize the off-resonance depositions and demonstrate the improved film quality and preservation of the polymer structure when performing organic PLD tuned to a vibrational resonance.
�Photo of the violet color seen on a control-room monitor while lasing at 408nm.








