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Highlights:

The new wiggler was set in place on the beamline this week.  We are in the process of surveying it into position before hooking up the rest of the supporting equipment and hardware.

Management:

   We hosted a meeting of the Optics TAWG at JLab and presented three talks on the status of the FEL, our knowledge of the optics limitations and state of the art, and efficiency scaling issues with FELs.  We also gave a tour of the facility to the group.
   We reviewed the DOE Laser Safety Lessons Learned documentation and are preparing for a site inspection of laser safety by DOE next week.  In addition we discussed and signed off changes to the Laser Safety Chapter of the JLab EH&S manual incorporating the latest requirements.

Beam Physics, Theoretically Speaking (David Douglas):
   After some bemoaning of the fact we were having difficulty extracting transfer matrices from difference orbit data, we decided to replace our old computational tool (DUMBGUI [pronounced "dumb guy"] - the Depressive Underachieving Middleaged Blunderer Grousing about Unresolveable Incomprehensibilities - i.e., your faithful correspondent fiddling with a spreadsheet) with a global fit on all parameters deemed relevant. This tool, SOLOMON (the Systematic On Line Optics Monitor, Optimizer, and Normalizer) has been prototyped as SMARTGUI [pronounced "smart guy"] - the Simple Model And Regression To Gain Understanding of Inconsistencies. SMARTGUI can fit multiple difference orbit data sets to steerers and quad strengths to match a linear model to selected portions of BPM data. You can, for example, include or disallow any chosen BPM datum, corrector, or quad the beam sees over some portion of the machine. As always, it is built on an Excel platform (Blessed Be Bill). 

   Initial studies using SMARTGUI suggest that it is possible to very accurately model the observed data - IF THE DISCREPANCIES ARE DUE TO A SMALL NUMBER OF SEVERE FOCUSSING ERRORS. This is an extremely entertaining result, as it suggests most of the quads are running as specified, but that there are a small number of elements that are really screwed up. This differs significantly from our previously held set of preconceived notions, wherein we believed that all the quads were "sort of" right, and we were getting clobbered by cumulative errors; SMARTGUI instead claims we are getting hosed by a small number of very bad actors. 

   The present incarnation is limited to 19 orbits and the quads & correctors along the linac axis (its a PROTOTYPE!). If it proves useful, we will extend coverage, and eventually further educate SMARTGUI in the hopes he becomes SOLOMON. We are in the process of flipping the various switches to ascertain the sensitivity of the conclusions (to which we have lept) to choice of data, use/exclusion of various errors, etc. Should the result seem "real", Hall probes and Fluke meters will be applied to potential offenders in an effort to determine if the apparent offenders are actually guilty.  

WBS 4 (Injector):

We continue to focus our efforts supporting the College of W&M in coating the support tube electrodes with the field emission suppression film. This week the first of three segments was successfully coated in the plasma chamber using the new rotation system. The film thickness on this tube will be measured next week. The second tube segment was mounted this morning in the plasma chamber for processing. The flat electrode tested earlier was removed from the high voltage test stand chamber. This electrode exhibited large pressure increase at high voltage. No damage was observed on the electrode upon inspection. Another electrode was mounted in the high voltage test stand and will be tested as soon as possible. 

The base flange for the support tube electrode assembly was polished this week. Preparations for assembling the coated gun electrodes and the ceramic stack are in progress.

We also supported injector viewers and multislit work.

WBS 5 (SRF):

The zone 4 cryomodule was buttoned up and leak checked after replacement of the broken rf window.  We are now preparing to reinstall the rf waveguides.
We did rf processing on the injector quarter cryomodule cavities with minor improvement of the field emission threshold in one cavity.  We plan to continue to work this in the coming week. 

 

AES & JLab engineering design and procurement activities continue as scheduled.

WBS 8 (Instrumentation):

Testing of the BPM Electronics continue.  We are trying to characterize the ADC and get it to communicate with the Coldfire processor.  Currently we have the Coldfire talking to EPICS and requesting information from the ADC.  The ADC however is still not functioning properly.  Since there were several changes required on the board a second board is being built up piece by piece.  Only the digital portion is being constructed at this time for testing, so far this method seems to be proving very useful in verifying the digital functionality of the board.  In parallel with testing the enclosure panel designs have been completed.  The mechanical documentation is being reviewed and quotes will go out once the documentation is verified as correct.
    The final set of check prints for the Coldfire/Processor Power Card are expected today.  Once these are signed off the production boards will be ordered for the UV Beam Viewer system and upgrade to the existing system.  The backplane design for the crate has been received from EECAD and is being checked as time permits.  A bench prototype of the H-Bridge circuit for the Sextupole Reversing Switch was built up this week to verify the schematic was correct.  This prototype can also be used to test the boards once they come in.  The board is currently being laid out so they can be ordered next week.

    The Wiggler Control Panel has been installed on the new stand in behind Zone 1.  A 208V power outlet has been moved above the box for the power connection.  The obstructing devices in the area were relocated so the control panel will not interfere with the existing devices and vice versa.  The 3" conduit for the power and signal cables has been installed and is ready for the cables to be routed through.  The Harmonic Blocking Filter Chassis has been completed and testing will be finished next week.  This will provide control and status for up to 12 filters and an interface to the MPS.  Wiring of two new control boxes that will be used in lab 4 for optics control were completed this week.  The safety floor mats in Lab 2 hutch area were installed, the wiring into the LPSS still needs to occur.  The cable for the new OC fast valve was installed this week. Work also continues on installing 480VAC outlets for the new 6kw sextupole magnets. Inventories of spare parts are being taken for all systems to be certain the next runs will be smooth...

WBS 9 (Beam Transport):




 Sextupole (SF)

•
At New England Techni-Coil they have six units at 95% assembled, two at 90% and three at 30%. Shipping of the entire batch is scheduled for Monday or Tuesday of next week.
 Replacement Chicane Dipoles (GW)
•
The second unit started measurements.

• 
The last coil was removed from the mold.  Final coil clean up and assembly will lead to a shipment with the sextupoles next Monday or Tuesday for both remaining magnets.

UV Line

•
STI still didn’t qualify its method of measuring. Their readings between planes are now at the 30 Gauss level after recalibration of the Y Axis lead screw.  No solution yet.  We are working at alternatives in case the measurements need to be cancelled. 

• 
Meanwhile, quads are not tested and girder assembly remains on hold. 

•
Most of the stands are now mounted and undergoing alignment.

• 
Regional Assembly of the 8Fsub4 is in the signature process.         

• 
The Jlab Shop stopped the small amount of remaining work on the 2 chambers they have in production to concentrate on the IR Wiggler Chamber.  They also have all the parts for the downstream corner chamber and will start on it next Friday.  They have become very apt at cranking out these chambers and expect completion during the Down. 

• 
The NEG Pump cartridge holder design is on hold until a designer is available. 

UV Wiggler Progress

• 
No progress on the new Wiggler vacuum chamber.

IR PM Wiggler Vacuum Chamber Progress

•
The support structures for the OCMMs and chamber are in fabrication. Fabrication of the chamber is going full bore with projected completion on September 15.

WBS 10 (Wigglers):

The permanent magnet wiggler with a 5.5 cm period is now installed and aligned.  The cables need to be run to it and then we will be ready for STI Optronics to hook it up and verify proper operation.   That is scheduled for the week of Sept. 19.  The shop is working on the vacuum chamber.  It will be installed after the wiggler has been checked out in place with no vacuum chamber in place.

WBS 11 (Optics): 

FEL mirrors:
The newly-made 1.6 micron DMA was remeasured with the cooling water temperature set closer to the value, and now we can deform the mirror through the required range with lower levels of aberration, as determined with the laser interferometer.  When extrapolated over the entire 3" diameter, it just misses being in spec (delta ROC/ROC = 0.6% vs the spec of 0.4%).  We still need to check this with test plates, and then try to rebond it with a stiffener ring. 

Other Activities
Of the 6 primary tasks enumerated last week, part of the group devoted the majority of their time to "housekeeping", especially the removal of flammable items in areas where class IV lasers are operated.  Other group members worked on the drive laser.  The Nd:YLF rod was removed and found to be noticeably thinner, as suspected.  A new rod was mounted and installed to ensure it doesn't leak.  Now it needs to be properly aligned, which will occur next week.  More catalog items for the new OCMMS transport were ordered.  We learned that the preferred vendor for the OCMMS crosses (that are mounted to the wiggler support frame) provided a budgetary estimate that was 2X higher than expected, so we are bringing that work back in-house.  George Neil and I hosted a Navy panel who were interested in updates on the optical subsystems progress.  I gave a talk updating the panel on NIR mirror characterization and cryomirror status, and Steve Benson gave a talk on the extraction efficiency of oscillators, as well as his FEL05 invited talk. 

UV FEL
The Macor thermal isolator was mounted in the gimbal ring and a IR Upgrade mirror frame installed.  This gives us the opportunity to check the overall fit up, and we plan to run some vibration tests with pressurized nitrogen substituting for cryogenic helium next week.  The ME and Optics Groups discussed what was required to do final assembly on the HR diagnostic and UV optical diagnostics stands.
