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Highlights:

Best wishes for a good start for the new year to all of our collaborators and readers. This week 
we took the FEL off the air because the Central Helium Liquefier had scheduled maintenance 
and testing activities. We took advantage of the down time to accomplish the following:

· the UV FEL wiggler was successfully installed in the wiggler pit of the UV FEL beamline; the
associated wiggler motion controls were installed in User Lab 3.

· we re-activated the GaAs photocathode in the electron gun with our standard internal 675C
"heat clean" process; the re-activation restored the cathode quantum efficiency to 4.5%; the last re-activation was performed over a year ago (Dec. 17, 2004) and the photocathode has delivered over 1k Coulomb of charge since then.

· we opened up the vacuum can for the high reflector optics and re-adjusted the mounts for the high power 1.6 micron optics; this procedure appears to have removed the minor astigmatism that was observed on this optic during the high power FEL operation in December; we expect higher FEL efficiency using this optic.

· numerous equipment checks and minor maintenance activities were performed on the electron beam transport system and associated diagnostics to help us diagnose some peculiar driver accelerator performance we observed during the last two days of the December run; one
broken power supply, some high frequency noise on magnet cabling and several mis-aligned viewer systems were found.

 
Today we performed hot check-out on all FEL systems in preparation for returning to operations early Monday morning.

Management:

We began preparing revised cost-performance plans for our FY06 ONR work scope now that the FY06 DoD appropriations bill has been passed. 


Discussions were held this week with AES, Inc. on the proposed FY06 work scope for the continuation of our joint THz project and with FSU for their requested design analysis for FSU's proposed IR FEL for the National Magnet Lab. 

A meeting was held on Thursday with the DOE Site Office to plan the FEL Operations Review that will be held at the end of March. 

Dates (Feb. 15-16th) were fixed for the next meeting of our Maritime Technical Advisory Committee.

WBS 4 (Injector):

On Wednesday the fourth photocathode activation of the anodized wafer was performed achieving 4.5% QE. The previous activation was performed on December 17, 2004 including six (6) re-cesiation and over 1kC delivered since then.

WBS 8 (Instrumentation):

   Much of this week was spent checking out systems and correcting problems that were found in last year's run.  Through this checkout we've found that several of the Beam Viewers in the 3F region are in fact misaligned and the image being seen by the operations crew is actually reflections.  This caused several problems with setting up the machine as the reflections were not agreeing with Dave Douglas's model.  In an effort to repair this we have disassembled the problematic viewers and modified the camera alignment to look directly at the image.  This has been ongoing this week and is nearing completion, so we will be ready for ops on Monday.  Also time was spent this week going through the problematic regions of the machine and blowing compressed air through the magnets and girders to blow out any debris that could be causing magnetic field changes.  Some minor elements were found in several magnets, such as a few washers and screws, but nothing major.

    The drive laser pulse control (DLPC) system has been upgraded to include a new method of generating micropulse timing.  This new method will provide us with greater flexibility in controlling the machine current and should then allow for improved diagnostics.  This will make setting-up the machine more straight-forward.  Until now, we have only ever required micropulse frequencies in powers of two (i.e. 4.678MHz -> 9.357MHz -> 18.712MHz -> 37.425MHz ->74.85 MHz ).  This has the effect of allowing us to increase the machines current (via micropulse control) in powers of two as well.  Recently, a scheme was presented that would allow us to have "linear" (or "vernier") control over the micropulse density.  The necessary modifications to the DLPC were made over the holiday "break" (ha ha) and addition electronics (GPIB controller and DG-535 delay generator) have been installed this week.  Additionally, we have been working out the software requirements as well. The new mode will be ready for beam ops next week.

    The ICM2F02 Unser Current Monitor Signal was correctly routed into EPICS this week.  Do to the orientation of the Unser Monitor on the beam line the signal was inverted and shifted so the ADC could not read the signal.  This was handled by modifying the channel in the Charge/ Dump Current Monitor Chassis to alter the signal so the ADC can read it, also the EPICS scales were adjusted to accommodate this specific current monitor.  This has been tested with generic signals and will need to be verified with beam.  Progress is ongoing for the upgrade of the Charge/Dump System with some design work accomplished this week.  The new card schematic is coming along and front panel designs are beginning.

    The Danfysik power supply that was acting up in Zone 5, which powered MQT2F06, was also replaced this week with a fresh one. The new unit is hooked up and it ready for use. Video cables were also run to the 2G for end of line spectrometer experiment.  The video cables were terminated and all that needs to be worked out is the way we will get stepper motor control to where it needs to be.  Cables were also run for the octupole that will be placed in the 3F region in the future. 

    The newest revision of the GC Magnet Control Boards have been ordered.  Parts are being accounted for, so a couple of boards will be ready for assembly once they arrive.  Four more 6kW Reversing Switch circuit boards have been assembled and tested.  There are four more in progress that will provide us with the necessary number for installation and several spares.  Assembly of the newest revision of the Cold Cathode Gauge Vacuum Permit Card is in progress and nearing completion.  Planning and some preparations are being made to move the OCCMS RTD signals to the Optics ADC with the rest of the signals.  The cables to do this have been installed and a required jumper has been made up as well.  The chassis in the vault needs to be modified and this will happen during the next available maintenance period.  Support was provided for the THz line alignment.

WBS 9 (Beam Transport):




 Sextupole (SF)

•
We will not re-start measuring the sextupoles until funds are on hand. 

Replacement Chicane Dipoles (GW)

•
The remaining two units are at Magnet Test, awaiting the testing of Sextupoles before they get measured.

QX Quadrupole

•
Three quadrupoles will need to be inspected for shifts in pole positions after being dropped out of their box during a fork truck move.  The magnets will have to be re-measured at STI.  All work is awaiting funds. 

UV Line

•
Girder assembly remains on hold awaiting funds and a plan on how to use the measurements we have on the QX Quads to commission them effectively. 


•
The NEG Pump cartridge holder design for the second corner UV chamber is on hold. 

UV Wiggler Progress

•
No progress on the new Wiggler vacuum chamber.

IR Machine Re-commissioning and Operations

• 
Anti-halo Octupole.  An outside machining firm manufactured brackets and machined plates for a core ring out of surplus BC corrector core parts over the Christmas break. The shop will be finishing off the core ring assembly on Monday.  We removed poles and coils from sextupoles in Arc 4 of CEBAF that will insert into the core ring to allow us to create the Octupole rapidly and very low cost.  Thanks to the CEBAF folks for the great cooperation in allowing us to temporarily utilize parts scrounged from the sextupoles (that are not being utilized at present).  The octupole’s stand and girder (from spare parts) were placed between the second and third quadrupole at the start of the return leg of the FEL, awaiting the magnet.  No survey and alignment will be needed.  A spare trim channel will be used to power it.

WBS 10 (Wiggler):

The UV wiggler was installed in its pit this week without incident.  The control panel was installed in User Lab 3.  We found what appears to be some graphite on the front of the Kollmorgen servomotor drives.  STI Optronics is working with the manufacturer to determine the source of this contamination.  Personnel from STI Optronics are due here on January 16th to complete delivery of the device. 


While they are here they will fix a couple of warranty repair items on the IR wiggler.  These repairs will lead to less confusion in the documentation and should allow operation down to the original minimum gap of 16.5 mm.

WBS 11 (Optics): 

FEL mirrors:
On Friday, December 14, and during the week of Dec. 19, Ops pushed up the cw power, roughly doubling the value (to ~ 2.2 kW) achieved the week before.  The in-cavity calorimetry data indicates about the same level of absorbed power (mirrors + absorber shields) of 2.5 W for both the HR & OC mirrors.  If this loss was totally due to the mirrors, the absorptive losses would still be less than 200 ppm, however, there is every reason to believe the losses from the mirrors is less than that, and we are detecting light absorbed by the shields.  We had noted before the start of ops in late November that the 1.6 micron HR had some anomalous astigmatism due to the water lines exerting torque on the seated optic.  The week of Jan. 2 we vented that vessel to atmospheric pressure with dry nitrogen and greatly ameliorated the astigmatism.  It is back under vacuum and later today we will restore it to operational status.  We received our sapphire witness samples before the holidays and started characterizing them before shipping them off to be coated.

Other Activities

We feel that the contamination issue reported in the last report is under control and we now have three (3) operational and clean pump carts and connecting hoses.  We discovered that one pump cart was contaminated by some component in the prototype OBPM.  It was disassembled this week and is being cleaned.  RGA scans of the optical transport system (OTS) show a residual hydrocarbon level (families of peaks > 55 amu) in the 1 e -9 Torr range.  We'll monitor these peaks while lasing to see if the partial pressure of the hydrocarbons changes very much.  The week of the 19th we completed the beam tube for the OTS, and quickly pumped down to the operating pressure (~ 1 e-6 Torr) through all the User Labs.  Lacking a OBPM for position information, a Brewster window assembly was installed at the end of line and the beam will be terminated with a high average power detector with two cameras (vis & IR) observing the detector surface.  (Essentially what we had for the IR Demo).   The IR camera used to look at the cryomodule RF windows was calibrated so we can determine the temperature of the window in the range of ~ 50 - 250 deg C.   We assisted WBS 9 with fabrication and installation of a stand to hold a prototype octupole in the 3F region.  

UV FEL

At a very low level of effort we've started putting together the hardware needed to do a bakeout and determine the ultimate pressure of the vacuum vessels.  We assisted WBS 8&10 by constructing a stand for the UV wiggler motion controls chassis, and installing the chassis on it.

Terahertz:

This week we did an optics alignment check and made some adjustments. We removed M3 to allow illumination of the first diamond window, and to allow clearer observation and adjustment of the reverse tangent alignment laser.  A clear laser spot from the center of the first diamond window was observed to focus correctly at F2 and F3.  Based on our beam observations last month, it is clear that we need to be able to observe the light at F1 with our shutters open.  Design modifications to the vacuum chamber immediately above F1 were started in collaboration with our partners, Advanced Energy Systems.












