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Highlights:  . We continue preparations for the UV lasing.  We took alignment measurements on the beamline before shutting down to break vacuum in preparation for the wiggler tube installation.  We uncovered a problem in that fabrication, though, which will delay its installation by 1 to 2 weeks
Management:  We prepared a draft of our annual report to BES.  That document is due at the end of July.  We are also preparing for a BES site visit next week.  We have also developed a chart of comparative VUV brightness for the UV FEL harmonics, JLAMP, HHG and the ALS.
We are preparing a white paper proposal on field emission cathode development in response to a JTO call.
We reported on our State of Virginia funds utilization for FY10 and are happy to report that we achieved our productivity goals for that effort. 
We held a tour for some potential electron beam users to scope out the physical configuration and discuss diagnostics interfaces.
Operations:  This week was shortened by the holiday Monday. Tuesday the FEL was off due to the site low conductivity water system being shut off.  Wednesday morning there was a brief tour for the Air Force of the FEL followed by beam operations.  During the run the FEL operations crew successfully centered the beam in the quads in the new UV line and recorded transverse offsets at the viewers and BPMs around the wiggler.  This 
measurement was critical in order to provide a line for installation of the wiggler tank.   During the afternoon, the FEL successfully participated in a site wide power shed at the request of Virginia Power.  Thursday the machine was vented to start installation of the optical and wiggler components.  On Friday a problem in the wiggler chamber weld schedule was discovered.  This led to a meeting to a rearrangement of the installation / operating schedule to give us an additional week of accelerator operation prior to installation of the chamber.
Instrumentation and Control:  Most of the week was spent supporting UV E-Beam Ops.  During re-commissioning, a couple of equipment failures were identified.  The power supply for MSC6F03 blew the primary AC rectifier circuit.  Plans have been made for a replacement, which will be ready for the next run.  While attempting to focus a camera for ITV8F06, it was noticed the wafer had somehow broken or fallen off.  A repair plan is also in place for this down period.  Several software screens were repaired during Operations and a list generated to complete before the next run.
Two RTEMS iocs were sent to EES for setup to be used for the optics controls and their network and terminal server cables were run.  The mirror controls application should be ready to load on the iocs by next Tuesday.  Requests are in for controls lan and terminal server ports.  The pico motor and flipper controls for the ultraviewer were wired into their respective EPICS control ports and the ultraviewer laser/mirror control screen was built.  Several remaining controls for items including ultra viewers, wiggler viewers, insertable mirror controls, UV light diagnostics, PLC controls, and video needs.  These have all been added to the down punch list and are in line to be finished in the next two weeks.  The internals for the UV mirror control box wiring is nearly complete with enough controls for this run.  More controls will be needed when OCMMS feedback is required (not this run).  A major percentage of the group is working on other projects external to the FEL.
Electron Beam Transport:
UV 

• Matt continues to oversee all fabrication of the UV wiggler region components as well as assisting in installation efforts. 

• Jacob and Matt installed casters onto the OCMMS and wiggler chamber stands and transported them down into the FEL vault.
 
• Jacob and Matt removed the existing earth field compensation coil from the wiggler to eliminate chamber clearance issues. 

• Final welding operations are continuing on the wiggler chamber. 

• Jacob is assisting in breaking down beam line components in the wiggler region.
Optics:  This week we started the installation in preparation for UV lasing. A 15kW beam dump was installed downstream of the 8F fast valve. This is the termination of UV beam and also a means to dump THZ. Using the electron position at viewers ITV6F10 and ITV8F04 we now have fiducials for aligning the HR ultraviewer. We also broke vacuum at the wiggler and installed windows. This was needed in order to use the ultraviewers to align optics while the wiggler chamber is being fabricated. This system is back under vacuum with all ion pumps back on. 

Lasers and Optical Diagnostics:  We continued preparations for the installation of the optical diagnostics for the UV FEL. A work plan has been put forward to improve the drive laser performance and diagnostics during the machine down time. Measurement and analysis on high power mirror test continue. We found a leak on the mirror vacuum chamber and are now trying to fix the issue by replacing an angle valve. A paper about the cathode study is being revised for publication. 

JLAMP and FEL Modeling and Simulation:  We have extended last week’s work on benchmarking the edge-outcoupled FEL measurements by starting “4D” (three spatial coordinates plus time) calculations.  When we tried this on our script, we had trouble interpreting the data for the optical modes. Work on this is progressing, right now we’ve “grafted” our resonator into code developed by others (P. van der Slot (U. Twente) and B. Miner (SAIC)).  Gain and loss are still higher than measured.  One can easily imagine ways to experimentally measure the gain so it appears too low, but it is very hard to imagine measuring lower loss than is real.  More troubling, the results using different versions of the optical propagation code (OPC) also gave different results.  Since the values for gain and loss using the latest version of OPC are closer to the experimental results, we are concentrating on getting that installed on our other Windows-based computers, and on the supercomputer.  So far, our 3D simulations using Genesis/OPC are more in line with experiment than Medusa/OPC.  We will continue to work this issue over the coming weeks

This effort is important for the UV FEL and JLAMP because we need good predictive tools for the size and power in the harmonics of these machines, as the shorter wavelengths are highly desired by potential users.  

 Terahertz:  Scott has made great progress on creating a spreadsheet to perform the calculations of the THz reflection, transmission, and losses for a window of any thickness.  He is testing the calculations using existing reflection/propagation data for windows made of materials with known full complex index of refraction, typically in the IR or visible spectrum.  The spreadsheet is looking very good, and we do know that it is correctly predicting Brewster’s angle.  Also, the behavior at the limiting angles of incidence (0° and 90°) is as expected.

Lab 4:  We completed tests using the HIPPO on the polarization dependent optics on the 355 nm line of the LMES.  We carefully characterize the beam polarization through each optic and we have determined that the half-wave plate before the EO cell is not functioning properly.  The EO cell is also not performing properly, and we expect that the internal polarizer on the EO cell exit is somehow damaged.  Also, the maximum transmission is lower than expected.  We have contacted ConOptics regarding service on the EO cell, but we may still try to perform additional measurements on it using a visible laser and good high contrast polarizers.
Since we have finished the work in Lab 4 requiring the HIPPO 355 nm, we shut down the laser, disconnected it, and moved it to Lab 5.  We have blocking locked in place for the base of the laser head and very many irises set along the beam path, which have worked very well when aligning the HIPPO 355 nm back through the LMES.
Lab 5:  We have moved the HIPPO 1064 nm laser into Lab 5 in preparation for Raja’s next set of laser nitriding tests.  The laser is setup on the table, but the lab must be recertified for operation of the HIPPO 1064 nm before it can be turned on.  Also, Steve Benson moved the mirrors in the FEL beam switchyard to the positions for local laser delivery into the PLD chamber.
Raja has nearly finished the preparation of the various samples and substrates to be used in the upcoming laser nitriding tests.  He will begin setting up the optics for delivering the HIPPO 1064 nm beam into the PLD chamber.







