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Highlights:

We got Lab 5 certified for local user ops and safety approvals through for our 16T solenoid magnet test next week in the THz lab. 

We completed the acid flush of rf systems.   The Test Stand gun tanks are now bolted together and will be pressure tested on Tuesday. We received the safety enclosure of GTS drive laser.  Work in preparing the refurbished FEL gun continued so that next Tuesday the ceramic stack can go into FEL gun chamber.    The FEL injector beamline is being prepared for a bake. We managed to chase down and fix a vexing problem on the M55 accelerator diagnostic system.

Management:
This week the FEL participated in a laboratory external EH&S review mandated by DOE Order 226.1A.  This involved interviews and participation in our 8:30 meeting on Wednesday followed by a tour.
Dave Douglas and Roy Whitney presented papers at the DEPS conference in Huntsville; Neil and Shinn also attended.  

We participated in an accelerator offsite to prioritize our R&D directions for the lab.
Preparations continue for move of personnel into a new trailer near the FEL.   
Diagnostics:
This week we made good progress investigating the malfunction of the M55 measurements system.  It turned out that the function generator used to introduce phase modulation of the injector components as well as DC phase shift, when used to introduce the DC phase shift at certain set points, is switching its range. Therefore its output voltage goes through a transient which is about 10 ms long and for about 1 ms the output of the generator goes to 0 V. Thus at such point the modulator chassis would try to change the phases of the injector components (two SRF cavities, buncher cavity and the drive laser) by several degrees, i.e., 6 deg, 13 deg or 27 deg. The LLRF system could not make such operation stable so this would lead to an RF trip.
The solution we are considering now is to replace the waveform generator with a newer model which can be prevented from switching ranges. This solution is under test now.
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The figure shows the DC phase offset introduced by the modulator chassis (controlled by the waveform generator) 1 step corresponds to 1 deg phase shift.

We have also evaluated the data taken previously with the receiver chassis. One problem there is that the phase shifter used to set the mixer to be most sensitive to the phase of the beam signal was not operated properly. The actual phase shift introduced by the phase shifter can be off by more than 100 deg from the phase shift requested by the calibration procedure. Therefore the calibration (finding the zero crossing) procedure could not work properly. With the data taken we have enough information to make the phase shifter work properly by making its response function a part of the calibration procedure.
Injector:

The injector beam line has been pumped down after replacing a faulty gasket and a bad ion pump. Greg Marble from the vacuum group and Frank Humphry from the SRF group verified that the gate valve to the quarter cryo-unit was leak tight before performing this work. The system will be leak checked again on Monday in preparation for baking the FEL beam line. Don Bullard has re-assembled 90% of the FEL electron gun. He was also successful in high pressure rinsing the support tube electrode and installing without ever having to touch it. 

The GTS beam line baked continued this week. Today we turned on the three ion pumps and valved the turbo off. The bake is expected to last one more week. The old gun vacuum chamber was moved to the machine shop for mounting it to the SF6 tank in preparation for its hydrotesting next week. The chamber was pumped down as part of the procedure. 

The Safety Systems group has completed about 90% of the Personal Safety System in the GTS. The Labyrinth Exit Door devices (Radiation Beacon, Door switches, and exit Stair Secure Lamp) have been installed and wired into the system. The radiation monitor move should be complete by Monday of next week. The PLC checkout is in progress and the major remaining item is the laser hutch switch installation and wiring.
GTS HVPS – SF6 was ordered for the HVPS for the GTS.  A 4 bottle rack will be moved to an outside location near the GTS rollup door.  High voltage testing of the GTS HVPS should be ready by the end of next week.  A small leak in the SF6 system is still being diagnosed.

RF:

RF – The acid flushing of the LCW lines was completed this week for all RF systems.  The LCW flows were increased by nearly a factor 2 for RF zones 2, 3, & 4.  The Quarter and the Buncher were cleaned, but since they already have excess flow capacity and do not run very hard, they were not plugged-up like the linac.  Several balky flow meters were cleared and set after the acid cleaning.  Their problems were not related to the acid cleaning.  Zone 3 is being checked for waveguide air leaks.

Electron Beam Transport:                                                            
Improvements and Upgrades

Gun Test Stand (GTS)

•
In building the SF6 Gun Tank system, the JLab Shop finished all welding and machining and has assembled the system.  Fasteners that tie the mating flanges will be here on Monday in anticipation of the Hydro test at Advex Corporation on Tuesday.
SF Sextupole Magnet Testing             
• 
Magnet Test advanced to the forth magnet on the test stand.

Instrumentation and Controls:

   This week we installed another VME crate and IOC in the GTS control racks.  This was required for the drive laser controls since the GPIB application running the two DG-535's was over loading the Input/ Output Controller CPU.  After coordinating this effort with the network and software group we managed to get IOCFEL12 operational and in the system.  Once this was up and running we were then able to configure the 2nd DG-535 for triggering the second Pockel Cell.  With the IOC up and the DG-535 modules operational the entire system was gone through.  Currently, the controls software to this system is being modified to incorporate the changes to the algorithm and then it will be tested.  We also installed the serial communication for the Antares but this has yet to be checked out since there are some issues with the Antares itself.  All of the connections and the current configuration have been documented so this will be easy to reestablish if things are moved around.  To protect the system from inadvertent changes as well as dust a Lexan shield was fabricated to cover the Timer Cards and the DG-535.  We've began work on the breakout patch panel and cabling for the Cathode Scanner and fast digitizer.  The current configuration in the FEL has been copied so that the two systems should operate the same. 
   Effort continued on the VHDL design for the cryomodule controller.  Firmware design is very close to completion.  The only process left for integration is the RS232 module. Parts were gathered and fabrication of the controller chassis has also begun. 
Continuing work with the Cyber Security group in preparation for moving FEL staff the new secured building.  We are trying to establish special requirements of staff members before the cabling gets installed.  Research continued of a dummy Mapserver for possible implementation of TikiWiki. Began working on new labeling system using the TLSPCLink and attempting to get it operational online. 
   Effort continued on the UL LPSS.  UL 5 has been completed for Local Laser OPs and has been certified. We've moved into UL 3 and have begun upgrading to the new system.
High Power Optics Risk Reduction

This week was primarily spent at the DEPS conference in Huntsville.  This turned out to be a useful conference in that I could talk one-on-one with a number of people building high power lasers about their optics experiences.  I also had the opportunity to meet at length with the PI of our Optics Improvement grant.  Earlier this week I did get an opportunity to try the new OC mirror holder for the cw laser tester.  This holder attempts to eliminate conduction of heat from the sample to the holder.  In experiments, this worked fairly well, there was a more or less constant temperature difference of 0.2 deg C which I think is a foreground artifact in the image.  I’m working to correct that.  I also had a chance to test the Xe lamp I wish to use for UV illumination to see if it would still operate after +10 years on the shelf.  It operates stably.  I need to work on filtering it to check the image in the UV.
Optics
We received the final parts for Lab 3’s low power mirror cassette. The cassette is being assembled and we are scheduling its installation for next week. Our goal is to have the entire optical transport assembled, aligned and under vacuum by Thanksgiving. We have begun working on the design for the articulating cryo-mirror output coupler. This design should allow us to select between three cryo-cooled and one water-cooled optic.

 

Lasers and Optical Diagnostics
We are very close to the finish of setting up the whole amplifier onto one small optical breadboard to facilitate the installation of the entire GTS drive laser into the cave. Lots of time this week was spent on fixing a terrible water leak from the base of the aged Antares laser. The tube fittings suddenly broke after over fourteen years of laser running. We replaced all the plastic fittings with metallic parts. In addition, we replaced the lamp holders which are badly rusted. A systematic check up is underway to make sure the laser will run under good conditions. The laser hutch has been received and we will start installation immediately. We worked with RF group to prepare a frequency modulation test on the advanced drive laser which is needed for the accelerator operation. We also assisted the PLD project and the laser certification in Lab5.

Terahertz:
Most of the work in the THz group this week was directed toward completing the preparations for the 16 Tesla superconducting magnet that will undergo setup, installation, and acceptance test next week.  Gwyn has completed all of the documentation and had the finalized ESAF signed off on completely.  The magnet has been moved roughly into its final location.  Neil Wilson has looked at the site and is prepared to do the final lift of the magnet to place it onto wood cribbing for the acceptance test.  We are also working on fabricating a LN2 transfer line since the magnet was supplied only with the fitting on the magnet side.  We have been getting excellent support from Kelly Dixon, Scott Thompson, and Tom Slachtouski in the Cryo group.
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Also this week, we have been analyzing the data taken at BNL on the U12IR beamline.  Most of the work on that beamline was to complete the transmission measurements of the various optical elements in the THz imaging system.  The focus for this run was to take measurements to the longest possible wavelength, which required a different beamsplitter and detector from previous runs.  With the new setup, we were able to take transmission measurements down to ~5 cm-1 (0.15 THz).  More importantly, this setup provided better measurements in the region of the spectrum overlapping with the output of the AES compact source design.  The elements that were measured are the focusing optics (HRFZ-Si and Picarin lenses) and the windows used on two different cameras that have been tested.  The A-10 window is germanium and the Photon window is silicon.  The data are plotted together over the valid range for each setup.  While the transmission measured on the two setups do not ideally match, it can be seen that at the lower frequencies, the Picarin lens transmits much better.  Part of that is likely due to the large reflective losses due to the high index of refraction of Si.  The Picarin lens has the benefit of also being transparent and having a nearly matched index of refraction at both THz and visible frequencies.  It remains to be seen how the imaging resolution of the Picarin lens compares with the HRFZ-Si lens that has a better shape for imaging.  The transmission data for the window materials shows less of a difference, but the Si window of the Photon core performs as good, or better than the Ge window of the A-10.  In fact, the two Photon cores that had been ordered arrived this week, so we are essentially ready to resume the THz imaging tests when we return to beam operations.
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