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Highlights:

This week was devoted to upgrading the installed outcoupler optics for improved power, stability, and wavelength capability.  We also performed some necessary maintenance and began bringing the system back up after the holiday shutdown.   There will also be several days next week where we perform similar optics installation tasks on the high reflector.   We send everyone our best wishes for the coming year.


Management:
The primary focus of management efforts this week was coordination of FEL plans with schedules and activities of the groups supporting the main CEBAF accelerator and 12 GeV Upgrade activities.  
We also began preparing for the FEL annual review to be held Jan. 17-18.

Operations:  

We re-established operations in the machine after the holiday shutdown and mirror installation. By the end of the day Friday the beam was in the proper orbit and behaving normally verifying that machine studies can resume next week.

WBS 4 (Injector):
The photocathode QE is about 1.2%. This photocathode made on November 1, 2006 has delivered a record charge of 545 Coulombs in 56 hours of CW beam time without a recesiation. We will recesiate upon request from the FEL ops team. We continued our experiments on Arsenic loss during the GaAs wafer heat clean cycle. Although we used a photo-multiplier tube to look for increased HeNe scatter light when the Arsenic evaporates, the background HeNe light overwhelmed the signal we were looking for. However, the RGA showed an Arsenic peak at 320C wafer temperature. Later we mounted a new wafer and repeated the experiment while looking for Gallium as well. We see both Ga and As peaking at about 300C, When the wafer temperature is about 380C, we do not see any HeNe scattered off the wafer, which means that this initial As and Ga desorption is not playing a role in the wafer surface roughening. We will continue with the experiments in the following weeks.
WBS 6 (RF):

All rf systems came up OK after the holidays although we have one klystron which appears to be slowly dying.  We’ll monitor that one carefully and replace it when it no longer can produce sufficient power.  We are also working on the automated scripts which monitor the cathode performance of each klystron.  Somehow we lost the capability to run those scripts after a software upgrade and need to fix up the libraries.

WBS 8 (Instrumentation):

   This week we completed fabricating and assembling the new Laser Personnel Safety System (LPSS) Sweep Boxes, which will be used in the new sweep procedure. The new LPSS master has been mounted in the OCR (all of the terminal blocks, PLC I/O modules, power supplies & power wiring were installed in the trailer). The plan for the end of this week is to mount the new Personal Safety Equipment Cabinets in each of the labs and to look into installing the Sweep Boxes as well. Digital voice recording PCBs were obtained from an outside source and are being combined with an amplifier circuit to provide FEL User Lab status warning messages for the LPSS boxes.  The board, removed from a commercial device, can be viewed at the following link: 
http://www.highlights.com/jump.jsp?itemID=2201&itemType=PRODUCT.
    The power monitor for the FEL's switchgear (480 VAC feed to the gallery) was configured with its IP address and the other network settings it needs to function.  We still have a problem with the network restrictions not allowing the device to broadcast its web service.  This is likely a cyber security problem and we are investigating.  
   The analog output from the UHV ion pump power supplies has been patched through to the control room.  This signal will be monitored with the chart recorder during the gun maintenance next week. 
    This week a good portion of time was spent installing the reversing switches for the sextupole power supplies.  All four completed switches were installed on the supplies that will drive the newest version of sextupole magnets.  The water lines were all assembled and installed in the rack.  The water manifolds were completed and will be installed once the system is pressure tested for water leaks.  The main supply lines were also assembled and installed.  While installing the switches the cabling from the control unit to the switch, transducer, and power supply were all dressed in properly and labeled for easy maintenance. 
We have chosen to start off the new year by taking a digital video walkthrough along the FEL beamline. The video has been turned into an online "virtual" walkthrough with the goal of providing a quick, intuitive way to find pictures of the beamline region for operators (i.e. Dave) who have questions about the exact machine configuration while running the machine. This is task has been motivated by Dave's requests for online machine pictures. The virtual beamline walkthrough is available at: https://laser.jlab.org/FELWalkthrough.as .
    Some work was performed on the next revision of the 4-Channel FEL BPM Electronics.  The quote was sent out for the electronic enclosure and the board outline is being laid out to precisely fit in the enclosure.  As the schematic moves closer to a completed design the layout is beginning to move forward.  To obtain the final outline dimensions of each channel of RF electronics this is the main focus.  Once the dimensions are concrete the individual channel shielding cases can be designed and sent out for quotes.  The same goes for the processor portion of the circuit board. 
    The new version of the Single Board IOC was build and tested. The serial port communication, the network communication, JTAG programming are working.  The code could be downloaded on the FPGA and the Coldfire processor, which are running with the IOC applications. 
    A revised "High Pressure BN chamber" CAD drawing was made to include the assembly part numbers. We modified the remote flipper assembly and installed a limit switch to limit the closed position of the flipper head. A CAD drawing (3-D representation) was developed for the RFT enclosure (FEL001000-18). Taking advantage of the downtime, the Aerotech linear translation stage outfitted with mechanical limit switches was successfully tested with the stepper motor system.
WBS 9 (Beam Transport):

Improvements and Upgrades
•
With regard to SF sextupole, Neil Wilson, Head of the installation crew, will fit disassembly and reassembly of one in the New Year.  We want to do this before a second test to see if magnet fields repeat after this required operation and to mimic the vault’s cramped conditions.  Since the new power supplies are now available, we will attempt to do the remaining tests of the magnets using one of those power supplies.  This will fulfill David Douglas’ criteria for any magnet system.      
•
Facilities Management continues working on raising the capacity of that Drive Laser Room’s cooling unit, a task that will enhance our ability to keep the drive laser phases stable.

• 
Concerning work on the second wiggler chamber, we are working with Eutectic 157 and its flux to attach the copper tubing to the chamber.

•
In work for the New Gun and injector Test Stand, McAllister Technical Services continues fabricating the stalk retraction mechanism. With regard to vacuum bake-out of the new gun chamber, we will weld on the flanges and then bake longer at a temperature that will not soften the flange knife-edges.  The fabrication continues for the aluminum shell that covers the apparatus at the high voltage end of the ceramic stack for both the injector test stand gun and the new upgrade to the gun in the vault.
•
The survey of the beam line for magnetic anomalies showed that the band clamps that hold flanges in their vee grooves have magnetic screws.  We folded the magnetic mechanisms out of the way.   The replacement brackets for the GW Dipole Field clamps will be available on January 15.  We started replacing aluminum cross bars for the slightly magnetic stainless steel bars in the Arcs. 
Experimental program

Experiment to see a pseudoscalar particle that couples to photons   
•
The LIPSS Group continues working on gathering and adapting the optical mounts for the coated mirrors for the optical path before the generator magnet.  The mirrors passed inspection.  The vacuum group is helping install the vacuum systems that will be needed through each magnet system.  The LIPSS Group has found a camera that more closely matches the experiment’s needs and hopes to have it available by January 10.  The Physics run is now slated for a January 22 start. 
WBS 11 (Optics): 

   A 1.6um 20% optic was taken out of the output cavity and replaced with a 1.6um 10%. A 0.9um 8% was installed and the 1.2um optic was taken out.

   The lead screw has been conditioned and all optics have been aligned. Lead dampening straps were installed on all of the pitch rings to reduce vibration. A problem with the translation limit switch was fixed and a new RGA for the OC can was installed and tested. The HR 0.9um optics were received yesterday and have passed both test plate and NT measurements.

   A fast laser diode apparatus to be used for phase monitoring has been installed above the injector light box. An initial alignment of the apparatus using a pickoff of waste light from the drive laser has been completed. Further alignment and installation of electronics will be needed.

   High SHG conversion efficiency (60%) has been achieved from the alternative harmonic generation system after systematic optimization.  Effort on completing the remote control test continues. We started the design on a laser beam shaper which can be used to improve the drive laser beam uniformity. A procedure to use the realtime spectrometers in OCR is completed. We tried to certify the ODU laser in Lab 6 before the holiday but it was not successful due to a interlock issue. We are doing the certification today.

FEL Mirror Development
   We received a new set of high reflector mirrors optimized for lasing at 900 nm.  As with the outcouplers mentioned in this report from several weeks ago, these mirrors were purchased by Prof. K. Baker of the LIPSS consortium and will give us an opportunity to see how the mirror loss scales with shorter wavelength.  They were rapidly put through our battery of metrological tests and met or exceeded specs.  We also received the recoated edge-outcoupled mirrors and will be running them through metrology.  After that, we will set up a HeNe laser to determine the efficacy of the apodization we applied to the edge.

   Analysis of the absorption levels in our 2.8 micron and 1.6 micron optical coatings is ongoing, as there is a lot of data to process.

   A presentation for the upcoming Annual Review is in process.

Terahertz:

In this shortened week following the holiday shutdown, we have been performing repeatability tests on the vacuum FTIR spectrometer.  This is necessary to characterize the spectrometer in the new configuration and also because we will be using a different detector system than the normal configuration.  We are able to compare to an identical unmodified system in a lab in the ARC building.  So far, we have found noticeably more noise on our vacuum FTIR system, and we are working to determine and eliminate the source of the noise.



















