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Highlights:

We completed our planned shutdown for the installation of the cryocooled mirror assembly this week.  

We began hot checkout of all the FEL subsystems and performed high voltage processing of the photogun yesterday and continued with system checkout today in order to be ready for systematic restart of beam operations next week. By the time of this writing we had recovered beam in the injector.

We are pleased to report that the cryomirror installation in the outcoupler optical cavity was successful.  The mirror assembly is presently sitting at cryogenic temperatures (~50K), is free of any vibrations due to the helium flow, and is showing a nice stable and retro- reflection.  In addition to this primary installation task, we completed a number of diagnostic check-out and maintenance activities that we noted in the last two weekly reports.

The near term plan is to bring the machine back on line starting with the injector setup followed by tune-up of the linac and  energy recirculator.  We will then test the cryomirror assembly for incrementally higher average power outcoupling at 1.6 microns.

Management:

We completed the ONR project monthly financial reports for the month of August and distributed them to the DOE and ONR project offices.

This week we were in frequent discussion with ONR and DOE Site Offices as we planned for the transition between FY06 and 07.  Anxiety about this transition is heightened by the uncertainty in the passage of the FY07 DoD appropriations bill.  As of this writing the DoD bill may appear before Congress recesses at the end of next week.

We prepared data requested by ONR on the results of JLab’s FY06 FEL Program for ONR’s review of “Discovery and Invention” programs next week

George Neil attended the 31st Int’l Conf. on Infrared and Millimeter Waves and 14th Int’l Conf. on Terahertz Electronics (IRMMW-THz 2006) in this week in Shanghai, China.  George hosted this large international conference last year in Williamsburg, VA.

Operations:

This week started out with the group finishing up all the work necessary for the maintenance down and cryo-mirror installation.  The cryo and optics groups made very rapid progress and were ready to go by close of business Tuesday.  Work on vacuum and diagnostics continued on Wednesday but we were able to lock up the machine by the end of the day.  Thursday was hot check-out day.  We high voltage processed the gun that had been recesiated earlier in the week and recalibrated the gradients in zone 3.  Today we are finishing up some diagnostics work before we start the injector setup for next week.  Just about all the items from the maintenance down are done but this means that most systems have been worked on and we will need to start up the machine from scratch.  The new diagnostics should aid in this eventually once they are commissioned and changes to the RF systems should make things more stable.

WBS 4 (Injector):
On Tuesday we re-cesiated the cathode for the third time in preparation for beam ops. The quantum efficiency increased from 2 to 4.8% with the re-cesiation. Wes Moore installed in one of the gun ion pumps a UHV controller courtesy of John Hansknecht. This controller is very sensitive and can detect very low currents in the ion pump, typical of very good vacuum environments. We tested this controller on Thursday and confirmed that indeed the vacuum in the gun increases during cathode high voltage conditioning. We could not see this rise with the regular controller. This will be a very valuable tool for relating photocathode lifetime to gun vacuum environment during beam ops. Many thanks to John for his contribution. 

D. Bullard and N. Theodore continued to make progress assembling the new gun electrodes. Their progress has been slowed down by minor out-of-spec details but they have solved them. We expect to complete the gun assembly by next week. The IR Demo gun chamber has been mounted in the stand located now in the new Gun Test Stand (GTS) facility. The new gun assembly will be attached to this chamber and evacuated until the new chamber is done. Survey and Alignment crew finished marking the location for the high voltage power supply tank and for the gun stand in the GTS. We held an installation meeting on Tuesday with Survey and Alignment, Installation, and I&C crews.
WBS 6 (RF Systems):

The past two weeks have been spent adding a second gas barrier to waveguides in zone 3.  The 8 cavities in this zone were originally designed with one window between the cavity vacuum and waveguide air.   Because the inside of the superconducting cavities act as an excellent cryo-pump any small amount of gas that gets into this volume is immediately frozen out to the surface of the structure.  The exception to this is helium which has a vapor pressure of about 25 torr at 2 K.  Thus if a window gets a small leak the gas can build up inside the cryomodule until it forms an ice ball.  While this is happening the beam line vacuum instrumentation can not detect a fault.  By installing a commercial gas barrier in the waveguide and filling the space between the gas barrier and the cavity window with helium, we accomplish two goals.  First such a system provides a gas that will make it through the cryomodule to the beam line vacuum instrumentation where a minor leak can be detected and addressed promptly.  Second, such a system insures that the cavity window is only exposed to clean inert gas.    Other than a 10% change in the loaded-Q of the cavities due to the minor mismatch of the gas barrier, there were no noticeable changes to the cavity operations.

We also did the bulk of the installation of a phase monitoring system, in the injector.  The intent of this system is to make a secondary measurement of the phase shifts between the 4 major RF components in the injector.  Those are the drive laser, the buncher cavity, and the two superconducting cavities.  RF phase drifts of a few tenths of a degree between these components have a major negative impact on beam quality.  Once the system installation is completed it will be used with a human in the feedback loop so that the operations staff can insure that the suggested phase corrections actually restore the injector to the proper configuration.  The second phase will be to automate the system using PID loops around the phase signals in order to stabilize the injector automatically.

With respect to preventive maintenance, we checked the integrity of the critical RF cables.  A small fraction of the cables had become loose either due to thermal cycling or vibrations.  Additionally The third, we calibrated the gradients in Zone 3 and the injector unit.  Apparently there were minor drifts in these calibrations that were probably due to drifts in the LLRF systems.  When we brought the system back up there were a few minor problems that were identified and repaired as part of the hot checkout.  

WBS 8 (Instrumentation):

  The majority of the activities this week were centered around getting the FEL ready for Operations. The new Phase Monitor chassis in the 0f04 region was installed. This included installing and terminating super flex Heliax cable and fabricating a shelf for the Vector voltmeter. Installation continued on the camera timing system upgrade with new signal lines added into the 0F04 region.  To support the Optics efforts to get the cryo-mirror installed and cool down, several channels of diode read backs were installed to monitor the temperature.  The cabling, terminations, and testing for these channels all occurred and the channels were connected into EPICS.  Since these four channels were meant to monitor the cool down process, we installed some averaging to compensate for the noise of each channels. 
   UHV Ion pump power supply testing proved that we had a bad jumper in the system.  The properly fabricated jumper was installed and the UHVs are working beautifully.  These ion pump power supplies are showing us injector vacuum activity that we were unable to see before. 
   The two new Kollmorgen motor drives for IR wiggler arrived this week, a replacement and a spare.  The replacement drive was installed, removing a flaky drive.  After a small gap wiggler change was made, the new drive put about a 2mm taper in one side of the wiggler.  All original equipment was reinstalled and the taper was taken out.  The new drives are being bench tested.    We've began the phosphor coating process of two dump viewer targets.  So far three coats of the phosphor have been applied to each and they look very good.  We will let these targets bake over the weekend and then apply the remaining coats next week. 
   To continue moving forward with the Beam Viewer Crate upgrade, we have completed the design for the crate rear panel and the card front panels.  Both designs have been quoted by the vendor for machining. We are just running some numbers to figure out the best number of pieces to get.  With the rear panel design completed we were able to move forward with the crate cable assembly requirements.  We now have a set of specifications for what type of cables and lengths are needed and a quantity of each.  This will go out for quotes next week.  A design has also been completed for the control card test fixture.  This will begin construction once we are not occupied with the machine maintenance. 
   The cooling line parts for the Sextupole Power Supplies have been specified.  There is one more part that the vendor is locating for the system and then we will progress with acquiring the components to finish the system.  The HOM Log. Monitor PCBs have arrived and added to the assembly queue. 
     The bridge between the ColdFire and FPGA is working. We put the ColdFire on the development board and wire the cables to the general purpose board. By using the bus communication protocol, the ColdFire can write and read data from the memory in FPGA. Some modifications were made on general purpose board. We are trying to make the ColdFire, FPGA and ADC board working together.

WBS 9 (Beam Transport):



IR Machine Operations
•
In work for the New Gun and injector Test Stand, McAllister Technical Services is about to start design of our stalk retraction system.  They plan to start asking about clarifications to our specification in about 2 weeks. Procurement is dealing with the Riggins Co. on bringing the tank for the high Voltage Power Supply back to operable condition culminating in a “hydro” test.  Welding on the he gun chamber is complete to the point where the vacuum bake-out is planned.  We have a contact at Howmet, a local manufacturer that has agreed to help us perform that heat treatment in their vacuum furnace that goes to 1000 F at less than one-micron pressure.  We are getting a preliminary cost estimate so that we can start the procurement process. 
•  Concerning work on the second wiggler chamber, the shop still plans on removing two last kinks near the ends at the BPM flanges to match the straightness of the central region.  Other projects with higher priority delayed that work.     
•  We will start work next week on the short-term plan (described last week) to keep the downstream OCMM from moving due to the heating and expansion of the Wiggler Chamber. 
• 
During the down period we added spring finger clips to short out the free ends of the wiggler chamber extensions to the flanges they face.  We added some lossy, glassy carbon chunks to the insides of the OCMMs at the windows to damp-out any oscillations. (See pictures below) Kevin Beard continues modeling the regions on the RF Analysis Software the lab recently purchased. 
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• 
Magnet Test finished the first SF sextupole’s repeatability test, showing that the ability of the stand to repeat is at the quarter of a percent level.  We will perform the same tests on the same magnet next week after splitting it apart and putting it back together.
• 
We powered and checked out the newly added corrector pair in front of the Debunching Chicane. 
•  We installed the Rexolite windows (to create regions we can fill with helium) into the remaining 7 waveguides of Zone 3’s cryomodule.  Frank Humphry and Leonard Page from the SRF group re-installed the waveguides.  A leak in one of the existing elbows (not a flange joint) kept us from pressurizing the system at the 1/10th atmosphere we had planned.  However, the system is now operational, filled with helium with a slight purge flow to maintain that state.   A typical helium bottle will last a quarter of a year at this purge rate.
•  
Facilities Management continues working on raising the capacity of that Drive Laser Room’s cooling unit.
•
The vacuum group changed out a leaking beam-line valve and added an ion pump to a dead headed region in the 5F region.  All their work, as usual, was leak free.  A great job.
Experimental program

Experiment to see a pseudoscalar particle that couples to photons   
• 
The CCD camera was received and Kevin Beard is attempting to make it talk to a computer.  We will probably have to just get a new one after the lack of success so far. 
WBS 11 (Optics): 
This weeks start was quite eventful and if I might add, rewarding. We have successfully installed a Cryo-Cooled 1.6um 20% OC mirror (see attached picture). We where able to helium leak check the optics and cooling lines to 138 psi. This pressure level is required as the relief valve is set at 125 psi (10% over). We cooled the optic down some 270K to ~50K. While the optic was cooling we observed a very insignificant change in position on the center wiggler viewer. We send a HeNe beam from the vicinity of the HR optic through a hole in the center wiggler viewer and then on to the OC mirror. The reflection of this beam is sent back to the wiggler viewer and imaged with a camera. The observed position change was less than 5 micro-radians during the cooldown. We also saw the optic change from one without astigmatism to slightly astigmatic and then back to its original shape (see attached picture’s lower spot). This change was expected as there is a thermal expansion mismatch between the sapphire and the molybdenum during parts of the cooldown. The optics is now at ~50K with ~2.5g/sec of helium flow.
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Shukui replaced the Drive Laser Rod and performed a full alignment of the system. The Drive Laser is back to specifications and its alignment was checked down to the cathode. We assisted in the certification of the ODU lasers in Lab 6. These lasers a now certified for use. This week we are preparing drawings for the machining of a high power optical transport in Lab 5. This lab will be used primarily for PLD experiments in the near future. A low power lab optical transport cassette is near completion for Lab 6.

Terahertz:

During the completion of the shutdown this week, we were able to take the time to correct some of the labeling discrepancies on some of the THz vacuum systems to correctly match to the EPICS naming convention.  The vacuum group was also notified of the changes and the procedure for venting the 4F region has been updated as well to reflect the changes.  All of the vacuum systems preformed perfectly during the shutdown, and we are prepared to begin taking beam delivery as soon the machine is fully setup.  There are several tests that we are eagerly preparing for, one of which could provide some very positive funding opportunities.

During the 2nd week of the shutdown, we also spent a good bit of time working on a writeup for the Brooks AFB group to answer several questions they had concerning the THz power calculations, beam profile, and timing issues for the exposure.  They are starting to write their procedures for the next phase of tests and we are assisting them in any way possible.

Also, since there was no major work planned for the THz beamline during the shutdown, the time was used to write a LabVIEW based beam profile program to improve our beam characterization capabilities.  It has been tested using several saved data files and will be further tested when we have beam again.
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