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Highlights:  We had success in doing initial beam setup for the UV beamline getting good beam around the full recovery path.  This beam was then used for checkout of beam diagnostics and machine protection systems.  We are also making good progress in preparing the UV mirrors for installation and finishing the welding of the wiggler chamber.
Management:  We are preparing staffing plans for next year in response to a DOE request for contingency planning under a range of budgetary scenarios.
FEL Injector:  On Monday the GaAs wafer was heat cleaned and on Tuesday it was activated into a NEA photocathode reaching 5% QE.  The gun has been delivering 67pC bunch charge at nominal 325kV for FEL operations.

Other activities:  In our ongoing activities with CEBAF's polarized source group, a large grain Nb electrode, BCPed two times has been installed in the High Voltage Test Stand chamber with a dummy SS wafer.  Initial results are very encouraging, there is no evidence of field emission up to 170kV (with a 5 cm gap) compared to Nb fine grain that showed field emission at 140kV, and SS at 100kV (all same gap).  Unfortunately, a carbon track developed in the inverted 250kV connector to the oil tank housing the 100 Mega-Ohm resistor.  Repairs are being made.

The FEL is supporting the "Cyclotron Kids Project" by allowing them to use the GTS for their cyclotron and component testing during the summer.  We are also hosting one physics undergraduate student from Benemerita Universidad Autonoma de Puebla in Mexico during the summer.  Mr. Salvador Sosa will participate in the Cyclotron Kids Project and will study Beam Physics Basics.
Instrumentation and Control:  After decoupling the corrector junction boxes from the IR leg ( 3F, 4F region) of the FEL to the UV line and move the trim cards over to the UV quad channels, we were able to power up all the magnets on the back leg.  Voltages were measured and polarity checks were taken of every quad, corrector and sextupole to verify operation. 

Major strides were made with the UV BPM Electronics this week.  All of the electronics for the UV line except for the wiggler chamber have been calibrated and installed.  System checkout revealed a few issues.  The interface cables between the control crate and the DAQ are very sensitive to how they are connected.  The slightest misalignment can damage the pins cause channels to go out.  This was found on a couple of connections and repaired.  Another issue is the timing for the system is critical.  It was found that the trigger required a delay so that data acquisition occurs over the macro-pulse of beam.  The final issue that was found and resolved is the electronics report position in actual mm within the BPM Can.  The EPICS screens needed to be adjusted to accommodate this   Once all of these issues were resolved we were able to detect beam within the cans and see some response to beam movement.  There is still some refining that must take place.

Work continues on the RF configuration files for the Alarm Handler in order to set them up to run a script to control the Klystron current depending on the alarm state.  The individual heater controls for FL03 are being tested.  The software is nearing completion and is being rung out now.  The power supplies are correctly hitting the drive voltage requested to produce the electric heat required for its cavity.  Test loads are being used on each power supply to simulate the cabling and heater resistances to verify that the current produced by the power supply is correct.  The conditions of all eight power supplies are being "summed up" and feed back into the EPICS records that the Cryo group uses to monitor the health of a whole module.  We are quickly making progress on the system as a whole and have the properly software to fully debug and test the functional system.  The requirements to make this a transparent replacement to the existing MOPS heater control were a challenge, but we are meeting those requirements.

The FPGA board for the mirror controls was received from the vendor this week and looks good.  We will begin populating the module next week. Two RTEMS ( PC 104) IOC's are being setup for the UV optics controls and should be ready with applications loaded by next Tuesday.

Other I & C efforts this week included doing the June safety walk through for the FEL, and overseeing safety for the Cyclotron Kids experiment.  The Cyclotron Kids experiment includes reconditioning of a retired RF amplifier, and retuning the amplifier for their experiment.  The group has approved necessary documents including a THA and SOP.  A meeting was held Monday to verify tasks needed to safely set up the cyclotron, and the supervision required for the work.
Beam Dynamics, Machine Ops:  We successfully operated the UV Bypass at 135 MeV with reasonably well controlled beam orbit and spot sizes, demonstrated bunching, and good energy compression during energy recovery.  Losses were low and the machine was run very briefly at 6% duty cycle x 4 MHz x 60 pC without tripping on beam loss.  Optimization of this setup before installation of the wiggler chamber will continue at the start of next week.

100 kW Design:  We have solved a chromatic aberration issue that was limiting the performance of our INP-class energy recovery transport designs.  We are now able to simulate clean transport of the beam through the energy recovery line while lasing and with CSR.
Lasers and Optical Diagnostics:  Early in the week we recertified the drive laser which was running near its LPSS expiration.  The drive laser has been providing stable run for UV machine operation for a whole week.  We watched closely the newly installed shutter system which appears to be working very reliably.  We continued preparations for the installation of the UV FEL optical diagnostics in the FEL vault.  We discussed with members of the I&C group the necessary video and controls that are needed for the UV FEL optical diagnostics for installation next week.  We also performed analysis on high power mirror test and made good progress on the preparation of the optics and mechanical parts.
UV FEL:  The diagnostic mirrors (these have a hole in their centers on the input side) for the UV FEL optical transport system (OTS) were received and I assisted by beginning to do the QA.
JLAMP:  My student, Anne Watson, has completed her spring semester abroad, and is here for a couple of weeks before going to do charity/exchange work abroad.  This week we have been working to get our Perl scripts that simulate different optical cavity architectures for Genesis/OPC converted to Medusa/OPC.  This will allow us to compare codes and give us access to running a 4D simulation with the possibility to take the exhaust e beam and pass it back to Elegant for a start-to-end simulation.  (Note that work still needs to be done on this component of Medusa, but Henry Freund claims to be making progress.)

We have the script for the edge-outcoupled FEL operating at 1.6 microns working, but the results are quite different (more outcoupling and gain than measured) than what was obtained with Genesis/OPC, so we are looking at what is so different.   Anne has upgraded OPC to the latest version on the cluster, and is rebuilding our Linux virtual machine on the workstation.  We now have the FORTRAN compiler developed by Intel (aka ifort), so we can build 32 and 64 bit FORTRAN applications like Genesis or OPC for the Windows environment.
Terahertz:  This week, Scott Madaras started developing the calculations to simulate the THz beam propagation through a window and into the water of the THz calorimeter.  Scott will first check his calculations against known window materials at visible and IR wavelengths where measurements already exist.  Later, we will modify the calculations to use the various window materials we will be testing for the THz calorimeter.  For many, if not all of these materials, Scott will need to measure the complex index of refraction in the THz spectrum using the FTIR spectrometer.
Lab 4:  We have been performing tests this week to characterize the polarization of the 355 nm output of the HIPPO laser and all of the polarization dependent optics in the beam path.  We devised a fixture using a high power polarizing beamsplitter for measuring the polarization contrast of the beam.  We are following up on some strange behavior that we observed during our last set of tests on the LMES.  We have completed measurements directly on the output of the HIPPO laser, and are now moving down the optical path to test other optical elements.






