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Highlights:

After press time of last Friday's report, we had our first outside user experiment with the terahertz (THz) beamline in User Lab 3: a successful test of a THz interferometer by investigators from Cornell University. 

The run week got off to bad start on Monday night when we lost an RF warm window in the last cryomodule in the FEL linac due to a vacuum leak (and subsequently observed crack in the window) because of unknown causes which are still under investigation. The black clouds cleared quickly, though, when we discovered that the beamline vacuum had been protected by the cold window and, further, we were able to blank off that cavity pair and return to lasing  by early the following afternoon.  We will replace this warm window and return these cavities to operation during the planned end of summer installation period rather than take valuable operation time now. 

Concurrent with setting up the machine at 88 MeV, we were able to take optics data on CW operation of the FEL with a hole outcoupler operating at wavelength band around 3 microns.   Since the gain in this situation can be very high compared to the losses and the optical mode can modify itself to avoid outcoupling we saw many interesting mode beating effects which will be discussed in a subsequent paper that will quantify this interesting resonator configuration. 
We  continued to optimize the beam transport for 88 MeV CW operation so that when the new Hf-based 1.6 micron mirrors are ready to install we can measure their losses under FEL harmonic load.  (Recall from last week's report that we identified Ta as a probable cause of increased absorption in our tested high power dielectric coatings for 1 and 1.6 micron optics, and the optics that are being prepared this week are based on Hf dielectrics). 

Finally, we also were able to eliminate a pesky source of RF noise that had been plaguing us when it was discovered to be 60Hz microphonics from a mechanical pump near Zone 4 (as opposed to 60 Hz electronic noise slipping into the system).  Subsequent beam operations were much more stable. 

We say good-bye to Nobuyuki Nishimori who completed a  1-year visting scientist appointment with us and helped us to develop and test coherent synchrotron diagnostics. We wish him well as he returns to his home project, the FEL Project at JAERI in Japan. 

The laser trade journal "Photonics Spectra"  published an article that was solicited from us  in their August issue entitled "Free Electron Lasers Come of Age".  Many of our collaborators were consulted for input and we thank you and hope you like the publication. 

Management: 

F.Dylla attended this week's FEL Technical Area Working Group meeting this week on Aug. 8-9 at ANL to represent the JLab FEL team and present status reports on FEL Upgrade operations, the 100 mA injector project, and the high current crymodule development project. 

On Wednesday, we were visited by a contingent from  Brooks AFB that has an interest in using our THz facility for quantifying the effects of THz radiation on biological systems. Brooks has the charter from DoD for providing the essential data for setting exposure standards for non-ionizing radiation. 

We completed our financial reports for July for the ONR and AF funded FEL programs and forwarded these reports to the DOE Contracting Officer.   We continued planning for the end of summer installation period and for closing the FY05 project budgets. 

S. Benson attended a close-out review for our permanent magnet wiggler gap motion system at STI this week.

We completed 4 proposals for FEL technology development and submitted them to the JTO program office in response to their Aug. 15th call for proposals.
WBS 4 (Injector):

This week the photocade gun has delivered over 12 Coulombs and 24 hours of beam time for FEL ops with 70% request on the drive laser polarizer.  High voltage testing of the 6-inch flat electrode coated with the field emission suppression film by W&M continued this week.  The results are not very encouraging so far, as we observe 15 nA of current and a constant gas load at 125 kV and 1 cm gap.  Further studies will continue next week to see if the observed behavior is voltage or gradient related.  The rotation fixture for coating the support tube sections passed successfully a dry fit test in the W&M's plasma chamber.  The rotation device works very good. The system will be cleaned up in preparation for a test run next week.
Gun HVPS – Operational in all respects.
WBS 6 (RF)

RF – A warm window broke this week on cryomodule 4-4.  It was bypassed, blanked-off, and pumped back down.  Since cavities 3 & 4 share the same cavity waveguide vacuum, cavity 4-3 had to be bypassed also.  This reduced our available gradient, so the machine was changed to 88 MeV and data is being collected at this energy.

Large microphonics developed in zone 4 and it was traced to the turbo pumps on the cryomodule.  An isolating hose was added to one pump and the other was turned off.  The vacuum was low enough for the installed ion pump.  This quieted the zone significantly.  The warm window will be replaced in a few weeks during our scheduled down.

The RF Control Modules were checked this week for optimized response for pulse and CW operations.  The system is stable and fully operational.

WBS 8 (Instrumentation):

 We now know that the problems with the 1G dump instrumentation are a result of electrical arcing across the dump ceramic on the inside of the ceramic. The proper solution is to prepare a new replacement ceramic which has been made to allow stray charge hitting the inside wall to drain off the inner surface of the ceramic. This will keep the ceramic from accumulating charge up to the point that it arcs. We are pursuing the possibility of having a new ceramic with an inside coating of 'titanium-nitride' that might be ready by the end of September. With regard to Alignment mode, we are pursuing a solution which uses the 4-wire sum from an already installed (but as yet unused) BPM. We believe there is one in the 5F region and will cable it during the next down-time. 

 The documentation for Nobuyuki's CSR experiment has been completed. The EECAD files for the mirror assembly, the datasheet for the molybdenum mirrors, operational procedure, and the  experimental results are now located on devlore. A keyword search for "CSR experiment" will contain this documentation in the results. 

 The Harmonic Blocking Filter Chassis design has been completed.  This chassis will provide an interface for each Harmonic Filter to the MPS.  This will also provide a single control point for each channel that the Alignment Mode Key will drive.  The chassis is currently in the assembly phase.  The Harmonic Blocking Filter Summation board for the MPS status has also been designed and is currently being constructed.   Five,  4 Channel Solenoid Fail-safe Interlock boards ( Rev. A) have been delivered from Advanced Circuits and are in the process of being mated with their surface mount components at EES. Wiring of the new automated Limit Switch Simulator and modification of cabling for the boards' test box has been completed.   Progress has been made on the Coldfire Processor/Power Card for the beam viewer crate upgrade.  The prototype boards have arrived and one has been assembled for testing.  The board has passed power on test and communication testing has begun.  Several corrections that are needed have been noted and will be incorporated into the final design once all testing has been completed. 

 Population of the UV line sextupole magnet Control Module Power Supplies and Control Modules in FL05 continues. The power supplies are in place and about half of the controllers are in place. Spacing was completed and all that needs to be done is mount the chassis in the racks as they are delivered from the DC Power group. Testing has also begun on the communications highway for the Control Modules. Construction of the clean room in lab 5 was completed this week. All plastic has been mounted and the only thing that is left to do is to place ceiling tiles on the room and wire in the lights and Hepa filter.  Work in lab 2 also continues. Installation of a patch panel system is taking place and a patch panel has been installed inside the hutch in lab 2 and has been filled with BNC, D-sub, and Burndy connections. The same panel will be placed outside the lab above a workstation that will soon be in place when the Dahlgren folks stop by. 

 Assistance with the SRF group continues on the Renascence Cryomodule. There are several Ceramaseal 8 pin electrical feed-throughs on the helium vessels that have failed.  Investigation continues into what the problem might be. We have been blanking off where the original diodes/feed throughs were installed. New diodes were epoxied on the outside of the supply & return lines. Installation of the topmast and connectors will move forward if all leak checks pass.        We are developing a new EPICS tool to provide more information and history on selected EPICS variables. The tool will basically allow a user to select a process variable as the input to a ring buffer which will hold a minutes worth of history. The tool will then perform a number of real-time operations on the ring-buffer which will range from simple min, max and average to more complex functions like RMS values and probability histograms in an attempt to allow epics to qualify a given value with a calculated weight factor. This will be an important step in improving the BPM data and learning how to store valid BPM paths which correspond to machine set-ups. Progress continues also on the Devlore-EPICS tools. We have been collecting performance data from the RF system for a few months and, as we approach the beginning of the next down, we have been working on ways to parse all of the information in ways that will show us how the systems have behaved. 
WBS 9 (Beam Transport):
Sextupole (SF)

•           Work continued at New England Techni-Coil.  They are finishing off the lead regions of all the coils on a batch basis for every operation, cutting lead lengths, soldering on connectors, and applying clamps and temperature switches. They plan to proceed to the slip-on coil assembly next week with its piping/leads and insulators followed by assembly of field clamps and covers. 

Replacement Chicane Dipoles (GW)
•           The first GW is now plumbed with cooling water and had its field clamps adjusted for measurements on the test stand.  The Hall Probe is being mounted and commissioned for measurements. Actual measurements should start next week.  

•           Work continued at New England Techni-Coil on potting the two coils (the only items remaining in fabrication).  The first was successfully potted after a great deal of effort expended on closing and sealing the mold.  After one more potting, I will be glad to scrap this mold.  They plan to complete the magnets next week.

UV Line

•             Qualifying the QX Quadrupoles of the UV Line has run into snags with the STI computer controls breaking down.  We have sent them on loan a Nu Drive chassis to replace their suspect one and Ken Baggett is going out there next week to aid in their system debugging. Meanwhile, quads are not tested and girder assembly is put on hold to September 12 to match the plans for the upcoming down.

•            Regional Assembly of the 8Fsub4 remains near design completion.  Girder drawing should be complete today.

•           The Jlab Shop is actively completing of the upstream GW chamber.  The shop made rapid progress completing all major side welding of two of the four chicanes chambers; they advance to the flange fit and weld stage.  

•            Drawings for the downstream corner chamber with NEG Pumps advanced through more detail and checking.  

UV Wiggler Progress

•           No progress on the new Wiggler vacuum chamber.

IR PM Wiggler Vacuum Chamber Progress

•          The details and assembly of the support structure checked and signed off.

 
WBS 11 (Optics): 

FEL mirrors:

We received a new mirror set, coated with hafnia/silica dielectrics for 1.6 micron operation.  We rapidly put these through metrology.  The outcouplers look very good, as does one high reflector.  The other HR has a series of pinhole flaws.  We are comparing these with data taken on the substrates to se if there is any correlation.  One OC mirror went to be brazed to into its holder.  We are preparing to bond the HR to a deformer.  I prepared a summary of the measurements we've made, which Fred presented at the FEL TAWG Meeting at ANL earlier this week. 

Other activities:

   We began working on the second generation deformer.  Our braze expert is preparing the back of a silicon mirror so it can be brazed to a thin molybdenum disk, representing the faceplate of the deformer.  TMC1 was checked out to make sure all the fab changes we asked for were made and solved problems.  Measurements were made so the wiring harness could be made.  The TMC has been disassembled for the final cleaning.  A major breakthrough on the vibration issues that have plagued us for the last few weeks.  The source was traced to a scroll pump that was left attached (but valved out) to the HR assembly.  When it was power off most of our noise vanished.  We further reduced it with the installation of a spare chiller whose pump was driven by a variable speed DC motor.  Performance is excellent; the 59.5 Hz wobble we saw with pulsed beam has vanished.  We made measurements on the performance and behavior of the hole outcoupled cavity in order to prepare a presentation for the upcoming FEL conference.  We thank Christine Wheeler, a teacher in the Hampton school system, for her help on IR OTS and UV hardware.  We also thank the Education Dept., led by Jan Tyler, for financially supporting Christine during her summer with us.

UV FEL

Refurbished parts for the other two ultraviewers were received.  One optical vacuum vessel was moved into the assembly area in User Lab 2, and is being systematically vibration tested as we build up the internals.  We begin vacuum tests on subassemblies (e.g., piezos, limit switches, wiring) next week.

Terahertz:

First we ran the Michelson Impact 400 in concert with FEL commissioning to learn about cw bunch lengths under different operating conditions. Then we had a very successful first run of the THz Holographic Fourier Transform Spectrometer (HFTS) from Cornell.  This instrument, itself a frontier device, uses an array detector and multiplexes frequencies and path differences while maintaining the so-called Jacquinot advantage, in that there are no slits to achieve high resolution.  There are also no moving parts.  This instrument is DOE-BES funded and is critical to the non-linear THz localization spectroscopy work that is planned in the future for the following important reason.  Although the JLab THz source, like all accelerator-based IR sources, is very bright, it also carries source noise either via charge fluctuations or beam motion.  The HFTS instrument is designed to mitigate these fluctuations by measuring the entire interferogram (hence spectrum) at once.  Intensity fluctuations then cause the entire spectrum to rise and fall in concert, thus eliminating artifacts due to intensity changes during scanning. Critical to the successful operation was sufficient intensity for the Pyrocam-3 array detector to function.  We obtained interferograms whose transforms were almost identical in shape to those obtained with our Nicolet Impact 400 FTS scanning system under nominally identical beam conditions.
