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Highlights:

This week of operation of the FEL Upgrade was dedicated primarily to electron beam based measurements of the FEL accelerator driver. Given the busy run schedule we have had for the machine operations for the last year, very little machine time has been dedicated in blocks for complete characterization of the machine’s electron beam optics. Dave Douglas applied his measurement technique based on taking a full suite of beam orbit measurements and comparing these data with his model of the optics to characterize the performance of all of the optical elements.  An inadvertent experiment was performed yesterday morning when the entire machine was tripped to a fully off state by a main (440v) breaker trip. We were able to compare the performance of the optics before and after the trip. We were pleased to find that the orbits restored to within ± mm, and there were no significant focusing differences. More analysis of the complete data set will be forthcoming. 

During this week’s machine diagnostic measurements, were also briefly lased on all four sets of optics that presently installed in the optical; cavity (2.8, 1.6, 1.2 and 1.06 microns). In addition, measurements of the optical jitter were made which showed that some additional stabilization will be made on two of the optical mounts when we shut down operations for the holiday break next Wednesday. 

This week we moved the 600 kV high voltage power supply tank into the gun test area for installation in its final location. 

After last week’s report was distributed we completed first engineering test run on the Yale/Hampton University axion search experiment in user lab 1.

Management:
We completed the ONR project financial reports for the month of November and distributed them to the DOE and ONR program offices. The JTO project reports for the month of November were completed and distributed to the JTO headquarters.


The DOE Site Office approved our Work-for-Others agreement with AES, Inc for the third phase of our joint THz project. The associated funding continues the project through Sept. 30, 2007.

WBS 4 (Injector):
The photocathode gun continued delivering beam for FEL ops during the week without the need for a re-cesiation. On Tuesday we received the refurbished IR Demo 5 mA High Voltage Power Supply tank and stored in the Gun Test Stand. Rigging and task hazard analysis are being developed in preparation for tipping the tank vertical and anchoring it to the floor. We also received the DC motor to be used for remotely retracting the cathode stalk in the existing FEL gun during a re-cesiation. Drawings for a part needed to incorporate this feature were also signed off. The test vacuum chamber for the GaAs wafer arsenic loss versus heat clean temperature has been baked out with excellent vacuum results. In preparation for this test, Carl Zorn from the Detector and Imaging Group loaned us a Photo Multiplier Tube and Shukui Zhang provided a green HeNe laser and a green band-pass filter. We expect to setup the equipment and do the experiment early next week. 

D. Bullard continued providing support for tests and preparations for internal coating and external cooling of the new wiggler chamber. He also provided support to the optics group working on water-cooled Cu mounts.

WBS 6 (RF):

RF - Except for a hard crash on Thursday due to a questionable 480 VAC circuit breaker, the RF system was operational.  As a result of the 480 VAC crash, the zone 4 High Power Amplifier arced several times, but before the source was found, it cleared itself and is now running.  This latent problem will be checked during our down in February.

 

A limiter was tested on the drive laser feedback signal with interesting results, but more through testing is needed.  The theory is that amplitude variations of the drive laser is causing phase variations in the RF Control Module signal.

 

WBS 8 (Instrumentation):

We continue to support the operations team, in particular Dave Douglas’ efforts this week with data collection for difference orbit measurements. In the process of this support there was also training on how to operate some of the data collection software. This support has also given a few of our team members a better understanding of how the machine operates. 

Progress continues on the Laser Personnel Safety System (LPSS) upgrades. The new “Sweep” enclosure design is complete and parts are in the shop, they will be complete after the holiday break. The installation of components in the master is progressing well, all parts are in house. 

The Sextupole Reversing Switches, for the spring shutdown, were completed and tested successfully. These four switches are ready to be installed on the power supplies when time permits. The plans are being laid out for how the installation of these switches will go, along with the necessary water lines and cabling. Once this is all clear and thought out, the installation will begin. The external components have arrived from Agilent to provide better ADC read-backs for the set-points and current output. These components will also be installed once the proper planning has occurred. Other parts continue to arrive that are required for the installation. 

Time was spent this week working with Al Grippo on the Varian ion pump power supply, that is going to be installed during our next down time. After various trouble shooting and contacts with the company we are still unsure what the exact problem is. One of the suspected problems is that the Ion Pump is configured for RS-232 instead of the expected RS-485. More likely, we are also looking into using new software from Varian. In order to use this software we needed to order a RS-485 converter because the software won't work through a serial port. If this fails to fix all of the problems we are also looking into the possibility of using different IP-packs / carrier boards. So while there are still a few different roads to try we are confident that this problem can be solved. Also this week some time was spent making some simple graphics for the new medm lab screens. 

We assembled and powered the remote filter flipper assembly for mechanical testing. The device is working well mechanically with a local power supply; the next step is to include limit switches to control flipper range of movement. 

One safety item that was identified in each User Lab was that there was no central place for User's to have access to common safety articles (safety glasses, ear protection, gloves etc). We purchased additional half cabinets for this purpose and currently being assembled, installed and stocked for the all the User Labs. The entry doors to the User Labs are going through an update. Each door will be standardized as to position of the certification plaques, Safety signs, SOP's, etc. This will allow the User to easily identify the requirements for each Lab. 

Finally, work to assemble the new computer monitor array stand for the control room began, but was unable to be finished because some parts were missing – the company apologized and drop shipped replacements.
WBS 11 (Optics): 

Cavity Optics/Hardware
We received three completely brazed 3” OC cooling frames this week. Two 3” HR DMAs (Deformable Mirror Assembly) have been lapped flat and are ready for mirror bonding. We have received the OC mirrors for the LIPSS experiment yesterday. The LIPSS HR mirrors as well as the edge output coupled broadband mirror are still outstanding. These two received mirrors have passed the initial test plate measurement; the remaining tests will be performed later today. Due to the late arrival of these mirrors we will have to paste them into the cooling frames instead of the preferable brazing process. The water chiller for the cavity mirror cooling developed a leak this week. We were able to temporarily stop the leak and continue with operations. The AC pump motor on the spare chiller was replaced with a DC version. This second pump is lacking one hose, which is on order, but is otherwise ready.

OTS (Optical Transport System)
Construction of the OTS components continued this week. One complete user shutter has been constructed and is ready for installation. Three modified mounts for the turning mirror cans have also been constructed. The modification was the replacement of the springs with Belleville disk springs. These three mounts will replace mounts in the Collimator Can, Can 1 and Can 2 late next week. The OBPM’s (Optical Beam Position Monitor) microcontroller was completely tested this week. The microcontroller provides step/direction control as well as limit switch and insertion interface with a standard Beam Viewer Chassis. An inventory of electrical hardware is ongoing for the remainder of the Lab mirror cassettes, OTS turning vessels, and the upgraded Collimator vessel. We are preparing to install a low power mirror cassette assembly in Lab 6 later today.

ADL (Advanced Drive Laser)
We were able to obtain a good IR beam mode after considerable effort on the amplification chain this week. We continued to work on the alternative harmonic generation system and are optimizing the configuration for the best efficiency. In order to assist the design of the RF driver for the ADL, we tested the phase measurement against the high frequency modulation on the drive laser phase. Tests on the remote control system for the ADL system answered some questions we had and is now close to completion. Documentation on FEL optics diagnostics and electron beam longitudinal phase space measurement are nearly complete for the annual report. Assistance was given to the ODU User’s in Lab 6.

FEL Mirror Development
   Operation of the new 5% outcoupling 1.06 micron mirrors turned up some surprising performance.  The detuning curve was long, indicating we had considerably more gain than loss, but the time to turn on was long, suggesting the gain was not as high as when we lased with the 15% outcoupler.  A discussion with the vendor on the differences between the two coating formulations shows that the 5% outcoupler has only 3-4 layers more than the other set, a difference judged to be insignificant.  We are reviewing old log entries and data to compare the performance of the 5% set with a 3.3% set used several years earlier.

  We assisted the LIPSS Consortium by producing a table of stock optics and optomechanics parts they need to purchase for the upcoming Physics Run.

OTHER
Another glass etching experiment was preformed this week with the Coherent Paladin UV Laser. This experiment was again conducted remotely by the Aerospace Corp. group. We have been grateful to Coherent for the loan of this very nice laser. The Paladin was packaged up after the experiment and is on its way back home.

Safety Warden
Attended meeting with Safety and NASA personnel concerning nanotubes generation in the FEL Labs. Worked on CATS entry system.

Terahertz:

With FEL operations dedicated to machine studies for the week, work for the THz group was rededicated to outlining and writing the annual report from the past year.  Also, Gwyn has been preparing for the Phase 3 Kickoff meeting for the THz research program that will take place next week.  We have accomplished quite a lot over the past year, and we have identified several research projects that will be pursued in earnest as soon as possible after the holiday shutdown.



















