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Highlights:

After the distribution of last Friday’s weekly report, we embarked on one final user run before we initiated the planned two week shutdown for installation and maintenance activities.  On Friday night and Saturday morning, high power (0.6-0.8 kW) 2.8 micron beam was delivered into User Lab 1 for the NASA/CWM nanotube production experiment. This was the first run of this experiment with the FEL Upgrade and the first test of a completely redesigned production rig for use with up to 10 kW of short wavelength (1-3 micron) light. The preliminary results are very encouraging. More than 2 g of nanotube material was made, which is more than the output from the summation of the numerous production runs with the 1 kW IR Demo with power levels that were only a factor two lower.

This week we accomplished all that was on our plan for FEL system maintenance and installation activities. A detailed list is given in the next section.  We installed approximately 70% of the beam transport stands for the UV chicane, performed a substantial amount of vacuum work to improve our vacuum integrity, improved our diagnostic capability in the injector region, and doubled the capacity of our video monitoring system.  Next week we will be installing the high power optics for 1.6 micron operation and will be performing helium processing on cryomodule 1 to raise its gradient above its current capability.  In addition hot check-out of all systems will be performed, so we are positioned for re-start of operations on July 5th.

We are pleased to note that Chris Tennant won the second prize among 25 graduate students that were judged for best poster presentations at this week’s Jefferson Lab User Group Meeting. Chris reported on his studies of the prediction, analysis and amelioration of beam break-up (BBU) instabilities in the FEL Upgrade linac.   The CEBAF nuclear physics group was also treated to a plenary lecture on FEL applications given by one of our users, Prof. Bob Austin from Princeton, who talked about his use of FELs to study the energy flow in proteins. Bob was recently awarded the Lilienfeld Prize by the APS for his work in biophysics.

Maintenance/Installation Activities:

The followed was accomplished this week:

-
the injector cryounit was cycled to ambient temperature so that we could replace a leaking vacuum isolation valve on the downstream side

-
a redesigned “multislit” diagnostic was installed for measuring the emittance in the injector

-
a fast valve for isolation of the return recirculation arc from the linac was installed

-
a fast valve for isolation of the majority of the FEL optical transport system from the optical cavity and electron beam transport line was installed

-
blocks were removed  from the UV wiggler pit and fiducial measurements were made for installation of the UV wiggler later in the year

-
blocks were removed from the energy recovery dump area so that a leaking ceramic break can be replaced

-
the core drilling was started for holes in the accelerator vault for cabling for the UV wiggler and the synchrotron light monitors for the streak camera diagnostic

-
the capacity of our popular video monitoring system for the control room was doubled

-
the Personal Safety System was recertified as we were nearing the required 6 month interval (one missing interlock in the injector cryounit was discovered and fixed)

-
a successful HR assembly was made for a high power 1.6 micron optic installation next week

Management:

While we took a break from operations there were several important planning meetings this week.

On Tuesday, we had a coordination meeting with AES on our joint project for construction of the 750 MHz cryounit for the 100 mA dc injector project.

We also had a planning meeting for the exchange of cryomodules that will occur during the late August shut-down when we will also be installing the permanent magnet wiggler.

Meetings were held with the Facilities Engineering group to review the bids for the Injector Test Stand civil construction.  Revised bid requests were sent out after changes were made to cut potential construction costs.  We note that this area is suffering significant inflation in construction costs because of a booming local building market and a national inflation of costs on concrete and steel.

Our magnet development team (Douglas, Biallas and Benson) met with our magnet measurement team in Engineering to study how we can improve our ability to measure quadrupole performance.  Improvements in this area would simplify machine set-up for both the IR and UV FELs.

Operations:

We were involved in discussions about quadrupole measurements for the UV machine.  It was made clear from measurements that the quadrupoles do reproduce very well as long as nothing in the system is changed.   The quad strengths do change if you change the cable length, the trim  card, or the hysteresis algorithm.  This greatly reduces the dimensionality of the problem of analyzing the IR Upgrade performance.  We also found that the reproducibility of the rotating  coil measurement is not good enough to measure the quadrupole moments  to the required precision.  Discussion with STI Optronics indicate that, with the equipment we have, we should be able to get much more  reproducible measurements.  We are exploring why we don't.

WBS 4 (Injector):

The second of three support tube segments for our new gun stack assembly has been polished to 1 micron surface finish. High voltage test results of a flat electrode coated with a thicker field emission suppression film were discussed this week with our William and Mary colleagues. The test showed very good reproducibility when ramping up the gradient from 0 to 25 MV/m with little or no current fluctuations. The average field emission current at 25 MV/m was around 

50 pA in the test. The highest gradient in the gun operating at 500 kV is 12.4 MV/m. The test results give us the confidence to proceed with our plan for coating all three support tube segments and the ball cathode in the William & Mary's plasma chamber. A new mount for coating the tube segments is being engineered. 

The magnetron coil winding job was submitted to the machine shop and work on drawings for the electrode of the magnetron sputtering system for NEG coating the gun vacuum chamber has started. New cathode scanner cards have arrived and are being checked out. More equipment was moved from Lab 2 in the FEL to our Lab in the ARC building. 

Modeling of the 100 mA injector with PARMELA LANL version continues. The agreement with AES' results in the transverse phase space is perfect, we are trying to solve the longitudinal phase space discrepancies. 

The injector multislit has been installed and a commissioning plan is under development.

WBS 5 (SRF):

Last week cavity (serial number) one was tested successfully in the VTA.  This week cavity (serial number) three was tested in the VTA yielding results similar to cavity one.  The Epk fields measured above 35 MV/m, which is in excess of required 32 MV/m.  Cavity (serial number) two is scheduled to go into the VTA for testing next.  

Last Friday (17 June 2005) the JTO Kick-Off meeting was held in order to present the current status of the project and the schedule for planned activities.   

This past Tuesday (21 June 2005) a coordination meeting was held at JLAB with the AES engineering staff to exchange information on the status of all the 100 mA injector unit components.  These discussions included power couplers, HOM analysis, instrumentation, assembly planning and tooling, and major component delivery status.  

Some notable outcomes of the coordination meeting were that the HOM issue needs further analysis with regard to the implementation of the third harmonic cavity and the delivery and processing of the power couplers is critical to the project schedule.  
WBS 8 (Instrumentation):

   The week began with clearing the vault in preparation for the installation of the UV leg of the machine. The electricians were able to complete the cable tray for the UV installation. This allowed EES to begin pulling in power cable for the new UV trim tack in FL05. Preparation for the new magnet breakout box has also begun. The radiation monitor was relocated and securely mounted on the support pillar in order to make room for the new magnet breakout box. 
   Various signal and power cables were also installed this week for both current ops and the UV install. The cold cathode gauge cables (1 red high voltage and 1 regular RG-58) were run to each of the following places from the vacuum racks: 5F04, 5F01, 4F11, Optical Transport, the OCR, and to User Lab 1.  Additionally, cables for the MPS to vacuum racks were also installed. A high voltage cable was also run from the Vacuum rack to the 0G01 zone. The cables for the fast valves from the vacuum racks have been ordered and will be run as soon as the cable gets in. Testing of CCD Beam Viewer camera inventory that will be needed for the shutdown and installation on the UV beam line come the August shutdown was completed. All cameras checked out fine and are in good working condition. There are a total of 25 completed cameras. There are 12 for the UV line so that leaves 13 that can be used to replace older radiation damaged viewers in the vault. 
    The analysis of the oscillatory problems in the GC power supply has led to the fabrication of a new circuit board. As the board was created, tests were run to verify the condition of each segment, and to check for oscillations. The new board, along with existing boards, will continue to be tested. Two new Cathode Scanner Timing PCBs have been populated and tested.  The new Si Diode Temperature Monitoring Boards are with EES and are being populated as well.  There should be enough complete to use to cool down the 1/4 cryomodule next week.  There was a problem with the cool diode crate for Zone 3. Originally the EPICS IOC was not getting a signal from the cool diode crate. It was debugged and a slight problem (jumpers missing) was noticed and corrected. After the jumpers were in place the voltage signals were observed to be incorrect and the crate was removed for debugging. The problem exists either with the current value going through the diodes or with the diodes themselves (probably installation). An attempt was made to integrate the CANbus/DSP system reading into the EPICS/IOC system, but the IOC was not successfully programmed so no readings could be made through the CANbus/DSP system. Debugging continues on the Zone 3 cool diode crate. 
   The silicon viewer at 3F12 was removed from the vault to aid in the design of an upgraded  viewer assembly. Although there is a second viewer identical to this one, work will be done and completed on 3F12 to ensure that the redesign is operational before working on the second one. Drawings are now being put together after meeting with Steve Benson about design changes. ITV5F10 was reinstalled and is noticeably brighter now that a new view port window has been installed. Work continues on getting a 7th Beam Viewer chassis installed. A spare chassis has been tested and debugged and is ready for installation once the upgraded software is installed. Control and signal cables were pulled between the streak camera setup in Lab 7 and the streak camera setup at FL05B07. Cabling for the 4 Channel Fail-safe Interlock system is complete and is now ready for installation on the new multislit setup. 
   FL02B09 (the infamous video rack) has been completely gutted as the first step in upgrading the system, after which all of the cables were sorted by purpose and bundled in groups that had similar purposes. All of the cables have been detangled, trimmed, re-labeled and reconnected to the 6 new 32x32 channel video switcher chassis which have been installed into the emptied rack. This process is being completed as the report is being finished. No doubt there will be a few video anomalies to deal with next week, but the worst is over and the documentation is sound.

WBS 9 (Beam Transport):
Sextupole (SF) 

•
Work continues at New England Techni-Coil. Cores were assembled and marked.  Secondary taps to individual core pieces is complete and cores are being painted and mated to their stands. A small dimensional error, caught during fit up of the first potted coils, required them to elongate the mounting holes in the coil mounting blocks before resuming full production coil potting.

Replacement Chicane Dipoles (GW)

• Work continues at New England Techni-Coil.  The third core had its Purcell gap glue-down. The eighth coil (of 8) is almost wound. The third coil is potted. 

UV Line

• 
We resolved a path forward in qualifying the QX Quadrupoles of the UV Line during the week.   

1. 
The new measurement stand electronics (which all the measurements of the past weeks were made on) is not considered “Commissioned” – that is: fully proven that it works, even though it is giving readings that are identical to the original CAMAC stand electronics. One of the branches of commissioning was to directly compare readings from both electronics packages under controlled conditions. The original CAMAC electronics are not working, preventing this commissioning process.  Tommy Hiatt will define a “Commissioning Lite” that will be sufficient to measure the 26 QX Quadrupoles using the Bucked Probe to obtain relative field maps to the “Standard” Quadrupole, perhaps without comparison between electronics packages.  

2. 
We will send two quadrupoles (Standard and Reference) out to SLAC or STI Optronics where they have the proven capability of measuring absolute strength to less than one part in 1000.

3.
We will measure all remaining 24 QXs relative to the Standard QX  (above) in bucked mode, thus obtaining a differential field map within the 1 part in 1000 resolution required by Dave Douglas.  Note that the 2 inch, Long Probe was commissioned by Ken Baggett on the new electronics this week.

4.
All measurements and ultimate powering will be done using the Three Piece, Linear Ramp (TPLR) Setting and Hysteresis Protocol.  Fortunately, Trim Card II can be programmed to locally generate this identical current ramp.  We will use this TPLR despite our finding that the Bang-Bang Protocol, using one trim card, and one set of lead lengths has identical reproducibility.  Our measurements with the Hall Probe showed that field strength will not follow the Field Map within set ability specification if the current ramp history is changed by even a small amount.  We have no confidence that we can reproduce Bang-Bang current cycle of a trim card on one magnet with another style of power supply at SLAC or with the higher voltage power supply that will power the two magnets during bucked measurement.  However we are confident that we can reproduce the TPLR cross-platform.

•
Girder assembly drawings and drawings for piece parts for Region 6Fsub1 are in back-check before release. Regional Assembly of the 8Fsub4 (Last) remains in preparation 

•
The existing inventory of surplus girders is at a local vendor for conversion to the required girders.

•
Floor marking of all the stand positions for the UV Line were laid out and 14 stands were aligned in the FEL enclosure.  Neil Wilson’s crew also moved the blocks in the Wiggler Pit to reveal the pit the wiggler will be mounted in and to create a pathway between the wiggler and wall for fork truck access.

•
The Jlab Shop has all the parts cut out for five of the 6 GW vacuum chambers and will start welding the first (Upstream chamber) next week.

•
During this down period, the Multislit was installed in the Injector, and the fast valve was installed in the 5F region.  The latter will safeguard the Cryomodules from vacuum accidents.    

UV Wiggler Progress

•
No progress on the new Wiggler vacuum chamber.

IR PM Wiggler Vacuum Chamber Progress

•
The design of the wiggler chamber continued, with interface to the OCCMs more well defined.
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WBS 10 (Wiggler):

STI Optronics has received and mounted the rails for the IR wiggler.   They are now working on the gap mechanism assembly.  They are still on track for delivery before August 22.  We are still awaiting the final magnet end correction design.  It should be done shortly.  We found that the tubing for the IR wiggler vacuum chamber will not arrive until August 12.  This will make it very tight to get the vacuum chamber installed by the end of August.  We did make good  progress in defining the layout for the OCCMS and vacuum chamber  supports for the IR wiggler.

WBS 11 (Optics): 

FEL mirrors:

This week we rebonded the BB HR mirror (switching from Tracon to Masterbond epoxy) to create a DMA, and made up the 1.6 and 1.06 micron DMAs.  The first two DMAs have passed inspection, and been calibrated.  Even though the 1.6 micron optics have a long ROC, as mentioned in last week's report, we can deform it back to the correct value.  The 1 micron DMA (bonded late last week) had an astigmatic figure once the epoxy cured.  Once debonded and inspected, it appears the cause was due to a slightly raised edge that the optic had risen up on.  This taper in the bond thickness led to a net stress, and indeed, one of the astigmatism axes was along the axis of the taper.   This lip on the deformer was ground off and the entire face reground.  We are rebonding the mirror, and so far, see no sign of the astigmatism.  I do have some concern that the epoxy/silicon dioxide bond is still not as strong as required for long term use, so I am receiving a sample of a silane-based epoxy coupling agent (recommended by both the epoxy and coating vendors) and will try it on the next bonding of another cavity optic.  These optics will be installed early next week, with the new 1.6 and 1.06 micron OCs being installed later in the week.  The 1.06 micron, 96% R OCs will be received next Monday.

Other activities:
We worked on our shutdown list of tasks.  Besides the Friday evening run for NASA/CWM on nanomaterials, the FEL was operated for half a day Saturday.  All optical systems ran fine.  The optical transport was vented to install a fast vacuum valve, and associated gauging to activate it.  We did further investigations of the losses we're seeing when we propagate through the Brewster window into the User Lab.  Following up on a suggestion by Steve Benson, we checked to see if the outcoupler itself was rotating the polarization.  This could happen if the material was incorrectly oriented.  Indeed, this particular outcoupler rotates the polarization about 90 deg.  Its unmounted twin (the spare) does not.   Another dielectrically-coated OC (a 90%R @ 1.06 microns) mounted in the cavity does not as well, so hopefully this is a fluke.  However, we'll add this check to our inspection procedure.   The work on collimator can 2, a major component for the upgrade optical transport system, is ready to be released to us.  The IR spectrograph software was modified to permit baseline subtraction and proper wavelength scaling.  

UV FEL
We held meetings on how to achieve the required level of optical cavity vessel vacuum.  We also received approval to pursue mirror cryocooling using the cryomodule shield helium (the original suggestion).  We also discussed the software needed for the UV spectrograph, and are ready to make a purchase.

Terahertz Project:

This week Chaivat (Toey) Tengsirivattana, a graduate student from UVa joined our group.  He will be spending the summer here.  With his help, and taking advantage of the accelerator down, we started laboratory tests of the power meter to make sure that it is ready for operation when beam is restored.  We also continued discussions with users that are guiding the final design of the pump-probe chamber (called the Ox-Box) for lab 3.
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