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Highlights:  We continued gain scaling measurements this week while operating at both the 400 nm region and 700 nm.  The small signal gain appears to be significantly over 100% and lasing is easily established each day.  A power meter had to be replaced due to damage from the optical beam. We also managed to find the source of an annoying phase jump in the injector system in an over-torqued splitter connection to an rf module.

Management:  We continued to work budgetary issues such as team coverage in the new FY since many of the promised funds have not yet arrived.  We appear to be getting close on several of the awards.

We are beginning to work on this year's staff appraisals which are due before the end of year holidays.

A presentation on the planned development of light sources at JLab into the VUV and soft x ray region was given at the Lab Leadership Meeting for general discussion and comment. 
 
GW attended the Advanced Light Source User meeting at LBNL and had discussions with several DOE-BES and LBNL management staff.

Operations:  On Friday last week we replaced the high power laser dumps for the UV laser system.  The new dumps had not seen beam and therefore pumped down rather slowly.  We did not have valve permits by Monday morning.  We also did a cathode heat clean on Friday and had to high voltage process the cathode.  By the end of the day Friday we had set up the injector with a good setup and produced a good beam for lasing.  We could not lase however without risking the safety of the valve just downstream of the output coupler.  We therefore set up a low temperature bake of the laser dumps to speed up the pump down.  
On Tuesday we were able to open the valve and lase with the 400 nm mirror set again.  We took data on the loss vs. wavelength between 370 and 430 nm.  We then shifted to 700 nm and obtained lasing with that mirror set.  On Wednesday we carefully optimized the 700 nm laser and obtained performance comparable to the 400 nm laser.  We were unable to run high power however since the power meters had to be conditioned.  
On Thursday we spent some time conditioning the power meter and were able to measure the gain and loss of the optimized laser system at 700 nm.  The gain and loss are surprisingly close to those of the 400 nm laser.  This is unexpected since the longer wavelength should enhance the performance.  We also took data on the power vs. duty cycle operating at moderate power levels (up to 100 W).  Today we are continuing the power meter conditioning and trying to track down a discrepancy between two of the power meters.
Beam Physics:  A cost model for a 2-ish GeV multi-FEL driver has been generated, and is being used to evaluate various options for system design.  Preliminary results imply that a straight linac will provide the cost/performance optimum, and that (for currents at levels needed for next-generation FEL-based light sources) there is little cost advantage provided by use of either recirculation or energy recovery.  Discussions on the design and on-site location of a single-linac driven system are underway.
Injector:  On Monday the GaAs wafer was activated into a NEA photocathode after Friday's heat clean, achieving 5% QE.  The last time this procedure was carried out was June 29 of this year.  Since then, the photocathode was recesiated 5 times and delivered at least 10 Coulombs of CW beam for UV FEL operations. 

Fay Hannon and Pavel Evtushenko attended the first Photocathode Physics for Photoinjectors Workshop hosted by BNL.
Electron Beam Transport:  

· UV:  Wiggler viewer periscope camera mount modification parts are currently being fabricated.

· FEL:  Assisted with machine operations.  

· Miscellaneous:  Researched drawing documentation to assist with Hall-A g2p/GEp experiment design and layout.  
UV and IR FEL Modeling and Simulation:  Work this week focused on formalizing the VUV beamline specifications document, which includes predictions of the fundamental and harmonic mode profiles, performance of the hole-outcoupled FEL, etc.    The time dependent (4D) FEL simulations are proceeding, albeit slowly; ~ 200 passes takes about 24 hours to execute.

JTO:  We held the bi-weekly telecom with the co-PIs at UNC-Charlotte, and agreed that the first article product will still be an outcoupler near 1.6 microns, with a reflectivity in the 60-80% range.  The plan is to have optics to test in the December time frame. 
Instrumentation and Control:  In order to have adequate spares and to facilitate some system improvements we are having 3 sets of BPM electronics assembled.  The PCBs and majority of the parts are in house so we've added this to the fab shops task queue.  Some time was spent organizing parts kits to make their effort straight forward. 
       

Additional Beam Viewer Control Cards were ordered this week.  These are needed to continue the migration of the system over to the new control crates as well as have available spares.  The internals of the FPGA design for the OCMMS were tested this week successfully.  The PCB design for the PZT multiplexer board has been completed and will be ready to send to the board house next week.  The PCB for the scanner amp was finished and will be ordered next week.  

This week work continued on the vacuum curves cart by studying documents on the current curves and trip point charts.  Work on the UV OTS design considerations was spent looking into EESICS front end design for their 1 12 GeV controls.


A screen was created to launch the alarm handler and will be used to for different configurations of the alarm handler (such as UV, IR and each separate section).  The screen is located under the “Development” section of the FEL Main Menu.

Support for the gain and loss measurements was provided for Operations this week.  As the machine was running smoothly, we also took the opportunity to get some housekeeping done.
Lasers and Optical Diagnostics:  We continued to provide support to machine operation and UV FEL characterizations throughout the week.  Per request, we modified the optical diagnostic configuration.  We discussed about the configuration of UV FEL optical transports and are studying a practical way to handle the high power FEL harmonics in user labs.  In parallel, a harmonic generator is being designed to shorten the operating FEL wavelength for designated users.  We were also able to make more progress on the beam-halo diagnostic and proceeded further down the system with the synchrotron light beam available during the machine operation. 

We still had some difficulties this week pumping down the 2v sub 5 region due to the out-gassing of the two new 50kW beam dumps.  We tried running 75C water through the lines for 12+ hours but to no avail.  We then decided to force open VBV2V 00C in order to get the pumping speed from the OC vessel.  We will leave it in this configuration until Monday.   This morning we added the appropriate ND filters to both the HR and OC Vis cams in order to see the alignment HeNe.
Terahertz:  We have been in contact with Harvey Rutt (University of Southampton) to discuss modifications to the DAQ and analysis system used for taking measurements on his THz double resonance experiments.  Harvey will now employ two laptops to separate the tasks of data acquisition from the new fully digital RF lock-in and the real-time signal analysis to filter and extract the signal of interest.  He will be visiting later this month and we will be testing the new interfaces and working on the software code for the data collection and analysis during his visit.
Lab 4:  Raja has been making the final preparations for his presentation that he will deliver at the AVS Meeting in Albuquerque next week.  He will be presenting his results from the two sets of laser nitriding of niobium runs he has completed.  This will include the experimental methods for the laser processing, and the analysis of the nitrided surfaces.

We have also refined the experimental plan for the next set of tests for surface melting and smoothing of the Nb surface using the HIPPO 1064 nm.  Raja has completed laser processing tests on two pure Nb targets and has determined the amount of overlap from pulse to pulse that provides the smoothest surface finish.  He will continue exploring the parameter space for the laser surface smoothing, now varying the laser fluence at the Nb surface.

