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Highlights:

We got power onto the Gun Test Stand High Voltage Power supply this week, got the concrete core drilled for the SF6, and moved the gun into the oven for a vacuum bake to continue good progress on assembling the system.  We also completed cryotesting of the mirrors used in the high power loading tests previously run and confirmed our theories on the performance factors involved in mirror loading.

Management:
Gwyn Williams took the DuPont Managers Safety Course to help guide our operations to a higher level of safety awareness.
We held a meeting on bioscience activities with Eastern Virginia Medical School to scope out a plan to move forward with user activities.

Preparations continued for a design review of the FSU National High Magnetic Field Lab FEL to be held July 13.

We supported the NFPA 70E DOE compliance review which covered electrical safety procedures and training of the entire lab.  

Our series of meetings continued with Lab management developing the FEL Vision for the Lab in the coming years.  We also met to establish approaches for compliance with export control restrictions.

Injector:
The GTS gun chamber was pumped down for this first time this week. It passed the leak test and achieved excellent vacuum for a new chamber with a pressure around 2E-8 Torr. The oven for vacuum firing the chamber was fitted with 4 electrical heaters for a total of 6 kW. Shields were made to place in front of the heaters and prevent hot spots on the vacuum chamber. The assembly was dry fitted successfully and is being moved today to the North Access Building, an industrial-type environment, for the vacuum firing process. We expect to start the temperature ramp up to 400 C next Monday and finish in about two weeks. 

Anode plate polishing continued this week. C. Hernandez is preparing an invited talk and paper for the upcoming International Vacuum Conference entitled: "The vacuum and surface physics of high average current photoemission electron sources".

RF:

We took the opportunity of a few days where there was little need for others to access the vault to perform some RF tests and to bring up the RF for a monthly running which helps with the klystron overall lifetime.  All of the RF came up successfully except cavity 4-5 which has a known marginal klystron.  After some conditioning it ended up operating fine.  As expected it came up right away the next day when tested.  A contingency plan is being discussed regarding replacing it with a spare prior to the end of the summer maintenance period.  Cavity 4-3 protested a little at operating at 11.5 MV/m, but it submitted to stepping it up gradually the last 0.5 MV/m.

Additionally, we ran some tests relating to the induced microphonics caused by the cavity tuner motors when they were operated in different modes.  This work is in support of the 12 GeV upgrade, the data will be used to better specify the driver electronics and refine the LLRF requirements.

The proposals came in for the 1 to 2 kW amplifiers which will be used for testing the AES cryomodule and for driving in the Gun Test Stand at low average current.  Procurement of three is proceeding with award expected in a few weeks.  Delivery is consistent with having them available for testing the AES cryomodule when it is completed.

GTS HVPS

The 600 kV HVPS was successfully brought back to life after setting idle for about 5 years.  It will now have to have a through cleaning of the HV stacks before any other testing is done.  The TOSP for this testing is written and signed-off.  The cleaning will be done next week.

Instrumentation and Controls:

    Major efforts for the week were the Gun Test Stand (GTS) & the Laser Personnel Safety System (LPSS). A good deal of this was dedicated to the GTS Drive Laser Pulse Controller (DLPC) and the synchronization system. A diagram was generated to graphically display the GTS D.L. connections and the timing pulses that are required for synchronization.  In order to generate these timing pulses we are planning on utilizing several of our timing card modules.  Currently we have two of these cards fully functioning and under EPICS control.  Since these two cards have been configured for operations the effort to bring on more cards is minimal.  With the two cards we have operational, a phase locked 1 - 15 uS beam sync pulse can be generated at a repetition rate of 1Hz to 20Hz.  Now that we have this phased locked sync pulse we can generate the various pulses required with variable delays.  Some effort will have to be dedicated to assembling these cards into the control crate and interfacing with the associated hardware. 
    The Gun Cathode Motor Interface PCB has arrived from the manufacturer.  This interface board will allow us to connect the cathode insertion motor and limit switches.  With this interface we can reduce the cesiation time from 3 hours to 30 minutes.  These boards have been added to the assembly queue and will be tested once they are ready. 
    The GTS SF6 gas transfer system is also making great progress. The planned SF6 system was laid out on the GTS wall which included the placement of fittings, valves, compressor, and vacuum pump.  The wall was core drilled for routing the exhaust hose and SF6 bag connection to the outside of the building.  The components for the SF6 system have been ordered.  The 24V solenoids have arrived and have been tested successfully.  We are in the process of replacing the 48V solenoids. The solenoid connections are being replaced with 2 conductor cables. Shop drawings of the GTS drive laser table washer and ceiling mounts have been completed.  We are still awaiting an evaluation from the machine shop for drilling through the table.  We painted the SF6 connection flange and the large blind flange for the GTS HV tank. 
    The LPSS wiring is complete for User Lab #6, nearly done in lab #1, and Lab #2 is in progress. The PLC software is progressing very well for all of the labs and is in final commissioning in lab #6. The EPICS interface is also making progress. We will be powering up the new master next week and begin communications with each of the user labs.

Electron Beam Transport:

Improvements and Upgrades

Gun Test Stand (GTS)
•
I presented the design package per ASME Code Section VIII design standards for the SF6 Tank system to be peer reviewed.  (One finite element calculation remains that we plan on completing next week.)  The drawings are marked up to become “shop” drawings for our shop’s activities. The actual revision of the drawings is in process.  The fabrication documentation package that will satisfy the requirements of the JLab pressure vessel committee is next and has to be in place before the shop starts actual fabrication.  The agreements are in place for that already, i.e. maintaining records of material certification, as well as the welding per a qualified procedure and maintaining a material tracking system. 

•
The Gun Solenoid is in fabrication at New England Technicoil.

•
Matthew Marchlik and Brian Hankla finalized design of the SF6 Gas Transfer System with a mock-up of the system on the wall of the GTS.  The design was approved and materials ordered.

•
The simplified Brewster window housing is in fabrication.  

• 
We added complexity to the hanging Drive Laser Table system by requiring that the table have a hutch around it whose closure needs to be interlocked to the Personnel Safety System. 

• 
We completed the make-shift oven to perform the 80 hr., 400 C bake of the gun tank.  It is set up in the North Access Building and we will start the bake next Monday.

SF Sextupole Magnet Testing 
• 
No actions.

Magnetic anomalies 
•
The lower pole of the second Optical Chicane magnet had no indications of de-lamination.

High Power Optics Risk Reduction 

   This week we performed an important set of in-situ transmission measurements on the outcoupler (OC) mirror for the High Q test.  These transmission measurements were done as a function of temperature from 52K to 285K.  The results are being analyzed.  With this set of measurements completed, we will remove the optics and inspect them when the opportunity presents itself.
   We worked with Amy Wilkerson (College of William & Mary) and her staff at the Applied Research Center to characterize the damage features on a 2" outcoupler mirror mentioned in previous reports.  They have a unique tool, the Hi-Rox microscope, which allowed us to determine sizes and features (craters or peaks) of the damage sites, and this was our first opportunity to try it with our mirrors.  The results are very useful, and complimentary to our noncontact profilometry.  We will use this tool again when we inspect the High Q optics.
   We welcome Anne Watson, a local student, to our group.  During a mentorship program the last semester, she successfully got the Univ. of Twente optics code running for her apodization measurements.  The code is not user-friendly, and she has already made great progress in developing a HTML front end.
   Our collection optics for the harmonic content calibration setup are complete and we are now moving the source back to User Lab 6 to complete the calibration.
Optical Cavity Transport:

Progress continues on the outfitting of three addition user labs with optical transport equipment. The turning mirror assemblies are complete with exception of pasting two water cooled optics.
The translation stage motor and the pasted water cool optic installation are all that remains to complete two high power mirror cassettes. High vacuum conversion and testing of these stepper motors was performed. The third low power cassette is awaiting delivery of a new linear stage. Three sets of Harmonic block filters, Hutch shutters and Brewster window transition assemblies are complete. Assembly of a low power lab shutter should be completed today. The modeling for the insertable lab transport mirror is nearly complete. Arrangements to recover several Helios Ion pumps for the optical transport have been made. We expect to start receiving them next week. The vendor for these high capacity ion pumps was contacted regarding higher rated voltage feed through required for our controllers. Drawings were submitted to the machine shop to build three lab ion pump supports. With the location of the mirror cassettes now determined we are now laying out the placement of the remaining equipment as well as determining the lengths of transport tubing needed.

Lasers and Optical Diagnostics:
We have worked out a list of all the parts needed for the Gun Test Stand (GTS) drive laser system based upon the design using a laser amplifier. Quotes have been received and the purchase requests for most of the parts were put into the requisition system waiting for approval. The design schematic of the pulse synchronization and control system has been discussed and forwarded to I&C group for engineering design and fabrication. Machine shop has been contacted and is preparing to work on the modification of the optical table. The design of the optical transport is being finalized and the parts will be ordered soon. There has been a delay of the laser safety system recertification of Lab 6, further testing of Advanced Drive Laser will be carried out as soon as this certification is completed.

Terahertz: 
This week was spent planning for the THz experiments at Brookhaven, and on the arrangements for Lab 3, including both the FEL beam and the table-top laser for the electro-optic detection work.
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