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Highlights:

As we push the commissioning of the high power recirculated mode of operation of the FEL Upgrade this week, we re-established lasing and began the task of threading the recovery beam

properly through the re-injection line and linac for proper set-up of energy recovery.  On Friday, we successfully transported energy recovered beam to the beam dump for the first time. This sets the stage for CW beam operations next week.

Commissioning:

After threading the beam through the machine last Monday before the Navy workshop, we went back through the machine, setting up things carefully.  Last Friday we tested out the injector phasing script and got a good injector setup. We then centered in the linac quads and started phasing the linac. 


On Monday we finished phasing the linac and set up the linac quads for proper betatron phase advance. We put in the model match to the backleg and found a good match. We then matched to the optical klystron. Finally, we set the model quad values through the 5F region and transported beam to the re-injection point. 


On Tuesday we repaired the drive laser attenuator and characterized the power losses in the optical transport. We got all the 5F magnets on their hysteresis loops. We then optimized the bunch length and got the laser lasing. We optimized the FEL with respect to steering and focusing. 


On Wednesday we fixed a mirror vibration problem. We then took a QE scan and found good agreement between QE estimates from the beam and the QE scan. Took some data on the FEL parameters. We then found that it wanted a smaller buncher gradient. We found optimum buncher gradients for optical klystron dispersion of 13 and 4 wavelengths. We tried to set up the 5F beam and get the Happek (bunch length) scans going but had numerous hardware problems. 


On Thursday we fixed most of the problems we encountered on Wednesday. We then set up the beam in the 5F region and started matching to the linac. Set the path length corrector to its proper value. We then tried again to get a Happek scan. We made some progress but could not find the zero point. 


On Friday we found a problem with the injection string and fixed it. The plan for the day is to set up the injector with the modified injection chicane settings and rematch to the linac at the re-injection point. We will then try to measure the bunch length. See the highlights for the late afternoon news.

Management:

The bimonthly financial report for ONR covering the period July 19-31 was prepared and sent to the DOE and ONR Program Offices.

We received comments from John Albertine on our draft ONR-DOE Memorandum of Agreement to cover FEL Upgrade operations in FY04.  A revised draft including these comments was completed and circulated to the DOE and OR program offices today 

(Friday).

We prepared a cost estimate for a proposed CRADA with Passport Systems, Inc and the Transportation Security Working Group that would involve using 8 MeV, 1 mA beam from the FEL injector for x-ray fluorescence detection of  contraband in cargo containers.  The proposed 

Experiment, if approved and funded, could be done parasitically with FEL operations as  a

3rd shift activity.

As we wrapped up a short punch list on Upgrade construction activities, many of the FEL team members helped prepare the FEL Facility for next week's OSHA inspection scheduled for Wednesday morning at 9:00am.

On Wednesday Aug. 6, our collaborator on the UV FEL Upgrade project, Henry Helvajian from Aerospace Corporation visited the lab for an update on joint activities and a planning meeting for the Laser Processing Conference we will co-sponsor in 2005.

WBS 4 (Injector):

PARMELA calculations at 350 kV, 135 pC are complete.  Modifications to the PARMELA source code to accommodate the overlapping of the gun and solenoid fields are complete, testing is in progress.

Work continues on polishing Nb electrodes for further field emission testing.

WBS 8 (Instrumentation): 

Much time and effort was spent on assisting machine operations in the Injector setups and on Energy Recovery operations.  Many minor problems were fixed like Happek digitizer & motion control settings, SEE Beam Position Monitor (BPM) software, and completed the last of the Machine Protection System (MPS) connections. The HR Analog & RTD Chassis and the OC Analog RTD Chassis were both finished and tested.  Initial settings were configured for the meter readings and readback.  Both chassis have been turned into EECAD for documentation and are expected back next week. 


The Linux video is ready for operations. Calibration of the test lab (area 51) viewer is complete. The scaling equations have been worked out but not yet tested. Data storage for the calibrations of the viewers is in the design stages. This must be completed in order to get the proper data for the scaling process. System was moved to the Control Room, everything seems to be functioning properly. 


Development of additional timer cards (F0060) for application specific uses such as Happek Timing, Beam Loss Veto Function and other upcoming timing issues in the machine. We are currently preparing about 10-12 timer cards for various use in the machine. Testing is proceeding in Lab on IOCFELT2. 


GC magnet power supplies are in testing process. The MGC5F02 is running with 2 4-quadrant power supplies, the new designs are being tested.  Installation prep work has begun for the 3kW power supply for the pathlength corrector (MGG5F02) magnet in FL05B06. The temporary supply has only local control, the final Danfysik supply is to installed next week. The recirculated beam looked great on the (DESY) phosphor coated dump viewer. This viewer is 4" x 3.5" with 1 cm holes in the X & Y planes. These holes light up (black holes) as the beam pulses strike the viewer. 


The first part of the week (for the students) was largely concentrated on all of the work areas for the OSHA inspection. All wiring was checked out and organized with the unplugging of unused cables. The trip hazards have been accommodated for in exception to the piping across the walkway (step due in Monday).  Back hallway, Gallery and Lab 5 were cleaned and OSHA problems were taken care of.  Another walk through of these two areas will help identify anymore problems. Regardless of the reason the cleanup was overdue and things look great now - thanks to all who helped! 


Update to the off-site flog interface and server upgrades: laser has been equipped with SSL security capability and the ability to authenticate JLAB CUE accounts to validate users. Additionally, a much needed search and navigation tool set has been added to the off-site flog page at: http://laser.jlab.org/fel. Many thanks to our student programmer Lalit Kapoor for his contributions to our web-site and the database applications that it provides. 

WBS 9 (Beam Transport):  

Dipoles

Arc 180 Degree Dipoles (GY)

• The magnet continues assembly. Hoses are made and installed and the repaired GG coil is ready for mounting in the upper core.

Multipoles
Arc combined corrector with the QT Quads (GC)

• 
Success.  By using ”Current Sources” with high internal impedance - rather than a “power supply” the first corrector in the second arc was able to work as intended.  The two sources were manually controlled and borrowed units. Kevin Jordan is working on the eight sources, hand built from components that will be properly controlled.

Octupole (OT)

• 
Process Equipment sent the 1006 steel slabs to New England Technicoil for their production of the Octupole cores next week.

WBS 11 (Optics):

This week was devoted to further preparations for high average power operations.  The high average power (water-cooled 4" mirrors) were aligned late last week, and we used breaks in the operating schedule to look at their behavior while cooled.  We found a periodic wobble which appears to be synchronous with the chiller compressor cycling.  Judicious adjustment of flow control (keep it close to the chiller) minimized the problem, and we are adding an air ballast to dampen the spike in pressure.  We used the position sensitive detector on the 3" HR optical cavity mirror metrology system (OCMMS) to look at the level of vibration and points of mechanical resonance, and the levels are quite low (as anticipated).  At the water flow rates we are currently employing on the HR we aren't detecting any water flow-induced vibration (the vibration mentioned earlier has a frequency of order 0.1 Hz, lower than we can easily detect).    We spent some effort attempting to calibrate the diagnostic beam dump with our Nd:YAG laser, however, there are problems with one of the gain modules that prevent us from going over ~ 200 W, too low to get useful data.  Since we need a calibrated measurement, we decided to put one of our commercial power meters in a vacuum chamber.  This will be installed on Wednesday, while we are down for the scheduled OSHA inspection.  The spare 10.6 micron HR mirrors were inspected; one has coating flaws and is being returned.   We continue our work with the Mechanical Engineering group on the UV optical transport system and optical beam positioning system. 

Operations/other activities

The final result of the drive laser optical transport measurements was that we had improved the throughput by ~ 30% over the old arrangement with the dual EO cells.  After some optimization of the drive laser output through the transport, the improved throughput to the photocathode was confirmed.  However, we would like to replace some optics with versions that will give us still better throughput.  We lased fairly easily on Wednesday, and the new arrangement scheme (and broader wavelength range) for the optical diagnostics is working quite well.  

Terahertz Project:

The contract with AES, was finalized last week, and awarded starting on 8/1/2003.  The contract terms extends to 9/30/2004 and involves the design and construction of a THz beam transport system from the GW magnet immediately downstream of the high reflector into laboratory 3. 

Work continued on refining details of the optical design to define the exact location of the floor penetration.   The specifications of the first mirror, designated M1, were drafted this week.  M1 is a ellipsoid of ~600 mm focal length. 
 
The specifications for M1 were checked by Peter Takacs, head of metrology at Brookhaven National Lab, and are now ready for JLab internal review.  The specifications for the diamond window that separates machine from beamline vacuum were drafted.  We are asking for a 40mm clear aperture for this window.  A pyrocam was ordered for delivery in September, and this will serve as an initial diagnostic on the port.  Work continued on the optical design and the interplay between it and the mechanical design to optimize the floor penetration.

