MEMORANDUM 

To:

Distribution 

From:

Jim Boyce for George R. Neil

Subject:
FEL Upgrade Project Weekly Brief – October 8-12, 2007

Date:

October 12, 2007

Highlights:

1. The gun vacuum leak reported last week in the GTS has been successfully fixed without having to disassemble or re-bake.

2. The 60-Amp AC power circuit for the drive laser has been installed and is operational.

3. We received delivery of the 16 Tesla superconducting magnet system from Cryogenics, Ltd.  The magnet will be installed in the THz lab for performing magneto-optical THz spectroscopy measurements as part of our collaboration with the National High Magnetic Field Laboratory at Florida State University and Los Alamos. 

4. We hosted colleagues from Daresbury, UK, with whom we are collaborating on construction of their 4th generation light source, 4GLS.

5. Lab 6 has been certified for Class 4 laser operations.

Management:
Michael Kelley presented a paper at the Fall meeting of the American Chemical Society on the Antimicrobial Fabrics study sponsored by the Department of Homeland Security.

Gwyn Williams participated in 2 meetings in Europe.  At the Forschungzentrum Dresden, at a meeting to discuss science with new light sources, he presented an overview talk on the JLab FEL and programs.  Then at the new synchrotron Soleil, in France, he gave a seminar outlining the National Academy and DOE Grand Challenges in science, and how the JLab FEL addresses some of them.

Injector:

Refurbishing of the FEL gun re-started this week.

GTS

On Monday we performed a thorough leak check and confirmed the leak was fixed. We determined there was no need for re-bake since the water partial pressure shown by the RGA was more than 3 orders of magnitude lower than hydrogen and the extractor gauge reads 
2.5E-11 Torr even after the leak event. This level of vacuum is the lowest ever observed in any of the FEL gun chambers. 

The bake rods were removed and replaced with the insulating rods needed for nominal high voltage operation. The leak opened up last week when attempting to perform this task.

The 60-Amps circuit for the drive laser has been installed and is operational. The beam dump stand has been installed and the vacuum group has installed a portable clean room for installing the beam line components next week.

We hosted Lee Jones and Keith Middleman from the ASTeC department at STFC Daresbury Laboratory in a two-day visit to JLab.
Diagnostics for GTS
For the GTS a new approach to make the multislit mask for the emittance measurements was designed. JLab machine shop has manufactured first prototype to test the concept. The manufacturing process requires some minor adjustment, but already the first prototype looks very promising and shows that we will be able to manufacture the multislit mask to meet the GTS requirements. 

A conceptual design for adjustable and reproducible actuator for the multislit mask has been developed. We are finishing the design and drawings of the actuator.

Instrumentation and Controls:

   Effort again this week was concentrated on the GTS.  The extension of the house air line to the GTS is ready to be commissioned.  This is an extension of the existing house air to both the SF6 system and the diagnostics pneumatic cylinders of the GTS. The next step is to generate a TOSP to pneumatically test the system per Building Code (ASME B31.9 ) and then perform the test, with an ESH & Q representative.  The SF6 transfer system relief valve was installed and the 2" barbed fittings were attached outside to connect the system to the SF6 bag. The work done on the GTS gas system control box included hooking up the controls for the compressor and the vacuum.  Most of the wiring was completed and commissioning of this sub-system should also begin next week.    The Analog I/O Distribution Module was completed tested and configured.  Currently the setup for the HVPS Control Chassis is in place and documented for this card.  Some other tests need to be performed to investigate the operation of this card with the other control cards.  The final intention is to interface this card and the digital card via the 3U General Purpose Processor Card but due to time constraints we are going to use a VME ADC,  DAC, and Digital I/O IP pack.  These cards have all been tested and verified to be operating correctly with EPICS and test hardware.  So far, generic screens have been put together for expert level setup and then individual channels will be placed on specialized screens.  The wiring modifications for the crate have been designed into the chassis wiring, so with some simple modifications we will be able control the crate from the external VME cards.  Currently we are fabricating a breakout module for the digital I/O signals so that we can easily connect these signals to this crate and other applications as needed. 
   Further work has been performed on the GTS Drive Laser Control and Synchronization systems.  The preliminary application design is currently being installed on the IOC and testing of this will commence as soon as possible.  The other signals that we will need for the Drive Laser Controls are ADC and DAC channels which we will use the same cards as the HVPS controls.  The other channels include Stepper Motors and Picomotors.  Currently we have the Stepper chassis and the software up and running. We are developing a plan for the small number of picomotor channels and that will go into effect once a final decision is made. 
   In preparation for interlocking the Vacuum Status we are preparing to bring on line the four Varian Ion Pump Power Supplies.  The RS-485 cable was installed and the daisy chain portion was terminated.  The IP pack is installed in the carrier card and the software for this application is being loaded with the Drive Laser software.  There are a couple of loose ends to tie up with this but we hope to be testing this portion early next week. 
   
   Effort started up again on the LPSS system.  UL 4 has had the sweep buttons, verbal announcement and exit upgrades installed and tested. Currently we have moved into UL 3 with the installation of the new enclosure and the new upgrades are being wired in. 
   Using the LPSS screens that were drafted by the students we are evaluating the steps necessary to provide graphical representations of the beam path.  FELtech5 machine is now on the CUE.  All the software requested by T. Powers for the same machine has been downloaded. Successfully imported the HTML version of the FLog's onto the Wiki. Further debugging required to get it perfect, but it is on there.
Electron Beam Transport:

Improvements and Upgrades

Gun Test Stand (GTS)

•
In building the SF6 Gun Tank system, the JLab Shop completed welding the outer surface at the head of the Elongated Tank Head (first photo) and completed internal electrical smoothing of both vessels. (second photo) They re-machined the tooling so that the final cuts on the vessel flanges can be machined “square” to each other.  Pressure test is scheduled to start on Oct 22. 
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•
The tubing run for the House Air Line to the system is physically complete except for a relief valve. Josh Ballard completed the analysis of the system per ASME B31.9, gathering the origin and proving the quality of the materials per the Code.  Just a few remain outstanding.  I am poised to review and approve the analysis and the system.  The pressure test is slated for early next week. 

• 
In work on the GTS Beam Line, the Assembly Group placed the beam dump in position and the Vacuum Group has its clean room enclosure assembled and is working on installing components. 

•
Matt Marchlik continues work on the hutch for the drive laser.  
SF Sextupole Magnet Testing 
•
Magnet Test set the second magnet on the test stand and started measurements.  (third photo above) They were slightly delayed when they first mounted a magnet and a water leak in its tube joints at the disassembly joint was seen. Several months back, that magnet was run through the mock disassembly/ assembly on a beam line by the Assembly Group.  The leak was from that experience.  Magnet Test then mounted another magnet for continuing their tests.  The assembly group is slated to fix the leak and learn what caused it.
High Power Optics Risk Reduction
After last week's report was sent out, I continued preliminary measurements on coated substrates, using our IR camera to collect thermographic data that will later be converted to absorption values. This will be resumed in earnest next week, as the majority of this week was consumed in producing the documentation required to submit a full proposal to the JTO.
Optical Cavity
This week we worked on the high reflector end of the FEL optical cavity. We easily determined the source of the leak we had in that vacuum vessel once the chamber was opened. A braze joint on a deformable mirror assembly (DMA) had developed a leak (see the below picture). We will attempt to identify the exact failure mechanism next week. Four new DMAs where installed with the following center wavelengths sorted from bottom to top:

1)      2” 1.2um

2)      3” 930nm

3)      3” 2.8um

4)      4” Broad Band

 

We were also able to reroute the in-vacuum, in-flow thermometry. We now can measure the temperature rise in the optics without the influence of either shield. We are currently pumping the system down and expect to turn on the ion pumps by the end of the day. As we prepare to work in the output coupler (OC) vacuum vessel we have asked the Cryogenics’ group to pull the “U-Tube” that supplies cool helium to the OC mirror. This work should be done today. 

 

Lasers and Optical Diagnostics:
The laser amplifier for GTS has been integrated with the previously-tested control system and with the Antares laser. We did a laser safety inspection of this configuration with the lab safety personnel. A certification for the operation will be performed today and the amplification test will start afterwards. We finished the design of a few important mechanical parts that will be needed later for system improvement. The laser hutch has been put into purchase order and the work for transport is in progress. 
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Terahertz:

This was a very exciting week for the THz group.  We received delivery of the 16 Tesla superconducting magnet system from Cryogenics, Ltd.  The magnet will be installed in the THz lab for performing magneto-optical THz spectroscopy measurements as part of our collaboration with the National High Magnetic Field Laboratory at Florida State University and Los Alamos.  We will first need to arrange for transport into the THz lab, assembly, and acceptance testing.  We will also need to determine the proper safety measures to put in place and perform all of the necessary task hazard analyses.  Once we are able to use the new magnet system, we will be able to continue the magneto-optical studies already started using Jiufeng Tu’s (CCNY) magnet on the U4IR beamline at the NSLS.  In the meantime though, we have scheduled another short run at U4IR at the end of this month. 

Also this week, we received delivery of industry standard test targets for measuring the resolution of imaging systems.  The two patterns selected have a range of feature sizes compatible with the expected THz imaging resolution, and are patterned in chrome on glass substrates, which should provide excellent contrast for the reflected and scattered THz illumination. 

Preparation also continued for the next run of the Harvey Rutt’s (U. of Southampton) double resonance experiment.  We received shipment of low noise signal cables that should help squeeze out a bit more S/N.  Also, we have started to design an in-vacuum water cooling jacket for the new TEC cooled Vigo detector. 

Finally, the THz beamline is back under vacuum, following the pumpdown and successful leak check of the 4F region of the FEL.
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