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Highlights:

We got a lot done this week in a number of areas.  For the Gun Test Stand we got the HVPS up to 500 kV in preparation for hooking up the gun.  That will need delivery of the pressure tank which passed certification and is ready for delivery after fixing a leaky O-ring.  The cathode scanner was successfully bench tested.  For the FEL gun we are installing the cathode today and pumping it down in preparation for the vacuum bake.  In the THz lab after cooling the solenoid magnet to 2K we ran it up to 16T (that's 160,000 Gauss for Americans...).  We also took delivery of a Pulsed Laser Deposition system for Lab 5.

 

Management

We all packed up our offices in preparation for moving next week. 

JSA presented their FY07 Performance Self-Evaluation to DOE and it was well received.  We had a very productive year scientifically and have made real progress in EH&S.  The FEL achievement of 14 kW was also highlighted as was reorganization of the team and establishment of a continuing MOU with ONR. 

Beam Physics

Simulation of beam behavior with CSR identifies this interaction as a concern for high-charge operation. We have developed a means of managing these effects using a simple "longitudinal final focus" module and are working to graft this into a practical compact recirculator. From this activity we have benefited from nature's harsh - though illuminating - instruction as to what constitutes "high" charge (it’s not as high as you might think), "short" bunches (they're longer than you'd expect), and parasitic "compressions" (which, it turns out, aren't all that compressed). As an aside (or, in an activity that turned out to merely be an aside) we doctored up a Bates bend to transport the beam without any (full) parasitic compressions (no "full" compressions led to the aforementioned calibration on parasitic "compressions"). We have, at least, learned to readily identify beamlines that are unlikely to work... 

DISCLAIMER: the above statements are based on results derived using widely accepted models of the CSR interaction. These models - though "widely accepted" - are almost as widely known to be inapplicable to the kinds of beamlines needed to manage drive beams for FELs. Go figure.
Injector:

The FEL gun was fully assembled this week with a brand new anodized GaAs wafer, then transported to the FEL vault and today it was mounted to the vacuum chamber after replacing bad ion pumps and installing a new Residual Gas Analyzer. We will let the gun vacuum chamber pump down over the weekend in preparation for tilting it around the cathode's axis for better drive laser spot positioning. The injector beam line is pumping now on ion pumps in preparation for vacuum bake. 

The GTS beam line vacuum bake continued this week with steady improvement in the pressure read from the ion pump controllers. As reported in other sections of the weekly, this was a week of significant achievements. The SF6 tank passed the hydro-test at 22 psi, the SF6 transfer system was successfully commissioned and filled the HVPS to 12 psi. Finally, the HVPS achieved 500kV DC without any problems. We held this morning a coordination meeting for installing the laser hutch and for fitting it with PSS interlocks before the drive laser can be mounted.
RF:

Except for the Buncher, all RF systems are ready for Operations.  The RF systems will be brought into High Voltage next week to maintain the conditioning of the klystrons.  The acid flush of the LCW lines brought the cooling water flows back into specifications.

GTS HVPS – The installation of the SF6 system was completed this week.  SF6 was loaded into the system.  The HVPS was then operated to -500 kV without any problems.  A resistor divider will be checked next week to enable operations to -585 kV.

Electron Beam Transport: 
Improvements and Upgrades

Gun Test Stand (GTS)

 •           The SF6 Gun Tank System passed the 22 psi pressure test as well as pier review of the engineering analysis.   Two o-rings wept because they were badly made by a local vendor.  They are being remade.  The tanks will be picked up and brought to the GTS as soon as Neil Wilson can fit it in his schedule.  For final sign off, Bryan Murphy of the EHS & Q Division will go though the paperwork this afternoon in the “Inspector” role. 
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SF Sextupole Magnet Testing                                                                                      
•           Magnet Test advanced to the fifth magnet on the test stand. 

Instrumentation and Controls:

This week we moved forward with the GTS Drive Laser Controls.  The serial communication from the Antares Power Supply was installed and established.  The software for this was all checked out and verified to work properly.  We also installed several signals for digital readbacks from the power supply to provide indications of the water pump status and the enable key position.  With both of these installed and tested we moved that much closer to the final configuration for the drive laser interface and continue to establish the final Drivemaster screen.  We also worked hard to get the rotational polarizer for the variable attenuator operational.  We basically copied the setup and configuration from the FEL drive laser.  Once the stepper motor driver channel had the proper dip switch positions and the software parameters were adjusted properly the motor then ran properly.  We still need to adjust the home and zero positions for the polarizer.  Once these positions are established we will be able to adjust the attenuation from 0.2 - 99% throughput.  We also installed the required picomotor driver in the control racks for the drive laser table and transport.  The software for this is currently being worked out and we should be able to run these motors next week. 
    The GTS drive laser transport breadboard stand has been picked up from the machine shop and installed.  The GTS transport path has been laid out and two ceiling breadboard locations determined.  The 8x8" breadboard mount ceiling mount holes are being drilled to anchor to the ceiling inside the hutch. 
       The students continued working on the TLS PC Link to print labels and run through a few troubleshooting operations, and the MapServer software for testing purposes. They began working on fixing a computer from Steve Benson with an apparent software problem. Work also continued on the VHDL design for the 10kW window test software.  The RS232 module is the only component left to integrate before software is completed.  After the RS232 module is integrated into the software, pin assignment and testing are needed to verify correct operation. 
    We also took some time this week to rework the LPSS test stand.  We began to upgrade some of the test stand enclosure wiring to reflect the current User Lab configuration.  Some effort was spent in support of the Optics group upgrading the PLC motor driver for use in aligning the mirror cassette. Work on the LPSS software is continuing.  The additions required for the new lab 3A were made and the channel bit mapping is progressing.
High Power Optics Risk Reduction 

This week new calorimetric measurements were made using the thermographic camera and a sapphire reference sample mounted ~0.5cm away from the outcoupler under test.  This is a necessity for calorimetric measurements made in air, and it did a superb job of tracking small changes in the environment during the experimental runs.  I also adjusted the sample positions to avoid the temperature artifact mentioned in last week’s report, and found this eliminated the offset in temperature between the center and edge of the sample.  Analysis of the data is underway.
Optics:
After having successfully installed four high reflector (HR) mirrors in the FEL cavity a few weeks ago, we had to remove them all this week. We found the ion pumps on the HR vessel tripped off on Monday. A pump down of the vessel and a RGA scan showed a leak on the water cooling lines. We suspected that another Deformable Mirror Assembly (DMA) had developed a leak. After confirming the location of the leak we removed all three of the “new” style DMAs leaving only the 2.8um mirror in place. The supplier had changed the order in which the pieces of the DMA were both welded and brazed. We are attempting to determine the cause or mechanism of this failure. The optics have been removed from the DMA and we will repair the leak and modify the other DMAs to eliminate future leaks. The repair should start today and we should be able to re-bond the optics next week. Some progress was made on the output coupling (OC) side of the cavity. Two of the conventionally cooled OC frames were both gold sputtered and their indium plugs were cast. The optics for these two frames are loaded in the sputter chamber and should be edge sputtered and brazed today. They should be ready for inspection on Monday.  The cryo-cooled frame was gold sputtered but when the frame was heated to make the indium plug a crack developed. A second frame will be prepared after the brazing is completed on the water cooled frames. If we run into no additional problems we will install the mirrors in both the HR and OC the first week of December. 

Some progress has been made on the designing the articulating cryogenically cooled cavity mirror assembly. At first cut it appears that we will be able to fit three 3” cryo-cooled and one 3” water-cooled OC mirror assemblies within the travel of the vertical stage. The design for the cryo-cooled gimbal mount is complete.

Lasers and Optical Diagnostics:
We did a full system check out and optimization after last week’s repair work on the Antares laser. It is operational to its full specs now and should maintain those conditions for the GTS. Some parts for the optical transport have been received. Since now there is much less other work in the GTS that had prevented us from doing the needed work on laser and optical system in the GTS cave, we have started the installation of the optical transport. We finished measurement and marking of the exact positions for the optical mounts. Also in this week more tests were done on the DLPC and a few more problems were fixed. We presented cost and technical details for the construction of electron beam diagnostics at a meeting held this week. The parts for the table-top laser optical transport for PLD project were ordered.

Terahertz:
This week was very exciting in the THz lab.  Marc Savey-Bennett was here from Cryogenic, Ltd. to set up the superconducting magnet and perform the acceptance test.  The most important and difficult test was to ramp the field to the maximum of 16 T, and we achieved that on Thursday night.  We successfully brought the magnet into and out of persistence mode at max field without any problems.  In persistence mode, the circuit for the solenoid is decoupled from the power supply and the field is stored in the superconducting windings with essentially no losses.  Setting up the magnet with the relevant safety systems was challenging, but we were able to pass all of the ESAF inspections regarding ODH and electrical hazards.  The ODH safety systems were put to the test during a quench due to a trip on the power strip feeding the magnet power supply.  This occurred when the magnet was at 15.9 T on our first attempt to ramp to 16 T, so the quench was quite severe.  The magnet blew off all of its He, but did not set off the ODH alarm, indicating that the oxygen level did not fall to dangerous levels.  Also, Jennifer Williams has performed a magnetic field survey in the THz lab and in Lab 3A adjacent to the THz lab.  She also surveyed in the vault below the magnet.  No change was seen in the vault when the magnet was ramped, so we should not cause any problems for the accelerator.  Today, we are wrapping up the acceptance test with software testing, testing of the VTI (section where a sample probe will be placed), and attempting to improve the control over the needle valve that delivers He to the lambda plate used to cool the magnet coil to ~ 2 K.  Overall, an exhausting, but in the end, successful week.
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