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Highlights:  The machine continued to perform well, allowing us to continue our FEL physics and our detailed machine performance studies.  We also studied wiggler chamber heating under controlled conditions in preparation for future high power runs, and performed radiation control measurements of the floor penetration in lab 1 in preparation for VUV transport system installation.

Management:  George Neil, Michelle Shinn and Steve Benson attended the TAWG meeting this week.  Gwyn Williams had meetings at Brookhaven with potential VUV users, and executed the loan of a VUV spectrometer for photon beam characterization.


Technology Transfer: Letters of support have been sent out to eleven companies for 23 separate proposals being submitted to the DOE for this season's SBIR/STTR RFPs.  Each of these proposals involves Jefferson Lab in one form or another.  This sets a JLab record for the number of companies wanting to enter into an R&D effort with Jefferson Lab and a record number of different projects.  One company is submitting seven different proposals.
Injector:  The electron gun continued delivering 65pC beam at nominal 325 keV for UV FEL operations during the week, experiencing one trip on Tuesday, one on Wednesday and three trips on Thursday.  We are investigating trends in the gun current for an indication of the multiple trips in a single day of operations.  On Thursday the GaAs photocathode was re-cesiated replenishing the QE from 0.4% to 2.4%. T his is the third re-cesiation since Oct 11 when the wafer was activated into a Negative Electron Affinity photocathode.
Carlos Hernandez-Garcia presented the invited talk "Prospects for an Accelerator Program in Mexico focused on Photon Science" at the XIV Mexican School on Particles and Fields in Morelia, Mexico.  He also taught a mini-course on Basics of Accelerator Physics to undergraduate and graduate students as part of the School events.

Fay Hannon submitted a proposal for the early career awards entitled ‘Semiconductor Photocathode Performance in a High Gradient Superconducting RF Environment’.

Bruce Carlsten from Los Alamos visited the FEL team on Thursday 11th November to present theoretical research on emittance exchange techniques to improve beam emittance for FEL purposes.  It was identified that the GTS gun could possibly be used for a demonstration of emittance exchange.  The injector group will work with Bruce over the coming months to see if this can be achieved.

Operations:  This week FEL operations restored the machine to 400 nm operations on Monday.  On Tuesday and Wednesday Chris Tennant worked on characterizing the machine, taking beam profile data for the entire machine for off-line analysis.  This data, when analyzed, will enable us to more accurately predict machine performance.  On Thursday we operated the UV laser, and performed an experiment which compared the machine duty cycle to the measured output power.  This is critical in guiding us for future upgrades to the optics of the machine.  Friday we supported Radiation Control measurements of the floor penetrations which are to be used to transport the UV beam to Lab 1.  Following completion of those measurements, we restored the setup for 400 nm lasing and took FLIR camera data of wiggler chamber and OCCMS heating versus CW performance.  The machine was operated up to 75 MHz, CW for the run.  Heating was minimal in the system.  This will prepare us for the high power runs in the Spring.

Beam Physics:  

Electron Beam Transport:  

UV 
• Began designing a dial indicator mounting mechanism in order to maintain the wiggler viewer positions. 
• Created a detailed drawing of the bendable viewer plunger shaft and submitted it to machine shop for fabrication. 

FEL 
• Assisted with FEL shift operations.
Instrumentation and Control:  The OCMMS relay board was received from the vendor this week. Some parts for it are still on order and should be in house this week.  Work continued on the PC104 FPGA carrier card.  Some modifications were necessary before being sent to the vendor.  This card is used in several places in the FEL including the OCMMS system and we have none on hand.

Worked with optics group over specifications needed to implement a portion of the OTS vacuum controls for the monochromator installation.  There will be a fast valve integrated for this effort so we began looking into the spare channels in the fast valve chassis and contacted EESIC's for a MPS channel addition.  We will modify the existing system for these needs so bench work can continue on the UV OTS crate.

This week, the work with the FAB shop for the spare BPM Electronics was completed.  There are a few parts that still need to be populated to make these fully operational spares.  The intention is to do some noise measurements and characterization with these boards to refine the calibration process and DAQ with the UV BPMs.  We're beginning to look into the solution needed to amplify the wiggler button BPM signals.  A rough plan is in discussion for how to make some measurements to determine the gain needed, check the algorithm for the position calculation, and to study the CSR response that is seen in the UV line.  We've also submitted Beam Viewer cards to the FAB shop to get them into their queue.

With recent lockups on the vacuum IOC, we've configured the console server and logs to record activity from that IOC.  The lockup that occurred after these diagnostics were in place confirmed our suspicions that the issue is in the vxWorks kernel.  The system runs out of network buffers due to a bug in the Ethernet driver of the kernel.  We are checking the kernel patches installed on that IOC and will make the appropriate updates.

The vacuum system software was updated to ensure that when closing beam line valves, any requests to open are canceled.  This same functionality has been added to the automated shutdown for the Gun valve.  Testing of the update is queued up.  The Beamanizer utility was provided with an EPICS interface.  Signals from the LabView application will now be available for monitoring within the control system.  This integration will be tested next week.  We are building and testing soft-IOCs for use with this type of interface.  No hardware is required and we need them to be flexible as development of these systems is continous.  Updating the software for a soft-IOC will be non-disruptive to the operation of any other system.  We look to improve system development time and provide faster testing through the use of these soft-IOCs.

Optics:  This week we received and inspected the VUV hole output coupler from Lenox Laser.  Michelle took NT measurements of the optic and gave her approval.  We shipped it off to ATF for coating runs, and expect it to be shipped back on November 18.

All of the models and drawings for the UV OTS are complete.  The VUV transport modeling is 95% complete with the only thing remaining being the beam pipe.  We are gearing up for the VUV lasing that will be done in the vault.  All of the components have been staged, with the exception of Bob Legg's vacuum chamber. 

Vacuum cart maintenance was carried out including the replacement of an RGA head.

Lasers and Optical Diagnostics:  This week a lot of time was devoted to radiation training for one of our group members.  We received the OCMMS components that needed modifications back from the machine shop and began assembly.  We discussed with other groups the schedule and hardware requirements for the installation of the OCMMS.  We conducted an experiment to measure the heating of the downstream OCMMS when running the FEL in a high mirco-pulse repetition rate CW mode.  We also assisted in an experiment involving the Radiation Control group to measure the radiation levels at the penetrations in user lab 1 and outside of the drive laser room.  On Monday during the open vault time, we were able to take a tour around the FEL beamline and discussed the possible locations for the monitor needed for the so-called DarkLight experiment, which will characterize halo.  Some measurements were taken in order to estimate the feasibility of setting up a new optical transport.  We collaborated with our partners in the drafts for funding applications intended for the improvement of FEL machine performance.  Also in the week we were informed a journal paper submitted recently was accepted for publication.

UV and IR FEL Modeling and Simulation:  Michelle Shinn gave a presentation entitled, "A FEL Code User's Perspective: what works and what is needed".
Terahertz:  This week, we made additional refinements to the new gas cell design to enable measurements for both vertical and horizontal polarizations.  The new gas cell will be fabricated in pieces and assembled rather than being machined out of a single piece of material.  This will make fabrication easier, but will require very careful application of vacuum epoxy to properly seal the cell.  We are considering a few different methods for managing epoxy squeeze along the mating surfaces.  We are also considering changing the material for the gas cell to reduce the losses for the THz beam as it propogates through the cell.  The current cell is machined from a single piece of stainless steel, but we are considering fabricating the new gas cell from copper and gold plating the surfaces to increase the reflectance for the THz beam.
Early in the week, we were contacted by Jerry Wilmink (AFRL, Brooks City-Base) who is writing a book chapter on the bioeffects associated with THz radiation at a tissue, cellular, and molecular level.  We provided him with assistance for a section he is including on THz sources and sent him a set of documents with detailed specifications for the JLab THz source parameters.  We included several figures such as the measured THz spectrum, the beamline design, and the layout of the experimental systems in the THz Lab.  We also learned that he received funding for a proposal that includes further measurements to be performed here in the THz Lab.

Today we will be sending in an annual report to update our status and future plans for our particaptation in the Efree Project being led by the Carnegie Institution of Washington.  Our primary goal going forward is to complete the characterization of the THz transmission through a diamond anvil cell (DAC) for high-pressure experiments.  It is imperative to have a well-characterized system before it can be reliably used for making useful measurements.

Lab 1:  This week we arranged the loan of a McPherson 218 vacuum ultraviolet monochromator from the State University of New York at Stony Brook.  The instrument is a Czerny-Turner design, and came with 2 holographic gratings both with an effective blaze at 150 nm, and with groove densities of 2400/1200 lines/mm covering the ranges 500/1000 - 105 nm with 0.03/0.06 nm resolution, respectively.  The instrument was collected in a laboratory van.
Lab 5:  We continue to assist and mentor Raja Singaravelu (ODU) remotely while he works with Richard Haglund’s group at Vanderbilt University.  They have started making organic PLD films using the 2.9 mm OPG laser built there at Vanderbilt by Sergey Avanesyan.  Raja has been tasked with fixing, assembling, and operating the vacuum systems for their deposition chamber, which is now online.  He has also designed a new target holder and already has begun making the first deposition tests.  Later, he will repeat tests we have performed here with the FEL to determine the ablation threshold for each target polymer using Sergey’s OPG laser.
