MEMORANDUM 

To:
Distribution 

From:
F. Dylla 

Subject:
FEL Upgrade Project Weekly Brief – February 24-28, 2003

Date:
February 28, 2003

Highlights: 

This week we are pleased to report completion of the first light configuration of the FEL Upgrade.  Yesterday (Feb. 27) the return leg through the optical chicane, wiggler, first light beam dump, and transport to the outcoupling optical cavity went under vacuum.

Commissioning Activities: 

Beam Transport: 

As noted above all vacuum connections in the return leg for the first light configuration were completed and this last segment of the FEL Upgrade for first light tests was pumped down.   The Purcell gap shims on the second half of large recirculation magnet for the second arc (GY) are ready for glue-down tomorrow. This operation has gone very well and we thank the staff from the Machine Shop for their skills in this critical task. 

Controls and Diagnostics:

We successfully tested the first recirculation arc magnet string to the required power levels.

Beam Position Monitors and Beam Loss Monitors are ready for beam tests.

Optics: 

Proceeding toward installation of the equipment that will allow the cavity length adjustment to start next week. 

Photoelectron Gun: 

We continued baking the gun ceramic stack assembly (without the electrode structure) with a simultaneous hot nitrogen purge to keep this part of the system cleaning up while the electrodes are being prepared. We finished the final polish on the electrode support stalk and began the repolish of the ball electrode.  

Special Meeting Notices: 

FEL Upgrade Planning Meeting:  March 3, 2003 

At Jefferson Lab (ONR/DOE invitees only) 

FEL Users and Laser Processing Consortium Workshop:  March 19-20, 2003 

Our annual users meeting will be held on March 19-20 at the CEBAF Center Auditorium at Jefferson Lab.  This meeting is open to anyone interested in past and planned future use of the FEL User Facility for basic, applied and mission related R&D.  The preliminary agenda for this meeting is posted on the JLab FEL WEB site (wwwjlab.org/FEL/). 

FEL Upgrade Cost and Schedule Review:  March 24, 2003 

At Jefferson Lab (ONR invitees only) 

FEL IR/UV Upgrade Semiannual Review:  April 9-10, 2003 

At Jefferson Lab (ONR/AFRL/DOE invitees only) 

Management: 

We prepared a briefing book for next week’s March 3rd planning meeting with ONR on cost, schedule and technical updates for the 10 kW Upgrade and planning information for 100 kW systems.

This week we presented a proposal to the JTO in Albuquerque for developing mirrors for very high power FELs.  The proposed effort over two years would measure the laser induced damage threshold on a variety of mirrors and coatings when subjected to the high peak power and high average power pulse format typical of FELs.  The IR Upgrade is essentially the only facility in the world with the capability to produce the appropriate test beam.  In the previous week G. Neil attended a meeting of the European Science Funding Research Infrastructure FEL R&D Challenges which had the goal of prioritizing infrastructure requests to the European Union for FEL development.  Probably three major facilities will be funded.  About 70 attendees discussed scientific applications of such photon sources and addressed the technical challenges to be resolved to move on to the next generation of machines.  JLab had a strong presence there in development needs with four presentations to the assembly in two days on high average power accelerator and FEL technology challenges.  Many of the developments needed by this group of scientific users are the same as desired by the Navy.

This week Gwyn Williams and Swapan Chattopadhyay presented the science and the pioneering work on energy recovering linacs, using the FEL facility, to the 20-year road-map sub-panel of the Basic Sciences Advisory Committee of the Department of Energy, Office of Science.  The opportunities were found to be worth pursuing and we await the detailed meeting report and its recommendations.

WBS 4 (Injector):

A hot nitrogen purge with the gun chamber under vacuum was initiated for vacuum conditioning while the electrode structure is being prepared.  We finished final polishing on the support electrode and began re-polishing the ball electrode   They will then be cleaned and re-installed in the gun in about 8-10 days.  In parallel, we continued our analysis of the coating failure ( a report was prepared for the March 3rd Navy briefing), continued set-up of the implantation chamber for new coating tests, and prepared the back-up set of electrodes for re-coating.

WBS 8 (Instrumentation): 

The first arc string was powered up. All worked fine running up to the required field levels for transporting beam. The second arc power supply that is powering the GX (first light configuration) had a minor interlock issue that will be dealt with on Monday. The retrofit and testing for the sixteen Danfysik 896 Bipolar (super-trim) power supplies was completed. Trim and quad magnet wiring has been completed into the 4F region to the temporary dump. The last com. cable for the trim rack (FL05B09) was installed.  EES is scheduled to come into the FEL next week for final commissioning shake out of the trim magnet system. Minor repairs to the thermal interlocks were made on the 1st Arc string after the power up last week (commissioning pains). Wiring of the Sextapole light was completed in the 1st Arc.

    Beam Loss Monitoring System (BLMs): The system is ready for beam. All components, including software, are installed, tested and ready, however, the placement of the BLM heads will not occur until right before we intend to make beam. The BLM heads are delicate and so we want to minimize the risk of them being damaged during other commissioning activities.

    Beam Positioning Monitoring System (BPMs): The BPM RF quadrature receivers for the SEE BPMs in the first arc, optical chicane, and wiggler region have been mounted and the respective BPMs connected. More on this at http://laser.jlab.org/wbs8 . The four channel, 3F region BPMs have been checked out.  There are still some minor bugs, but they should be ready by Monday.    Drawings completed this week include Fabrication and Assembly drawings for the Dump Water Pressure/Temperature Interface Chassis and 

User Lab Patch Panels. The new HVPS Analog IO board pcb package has been sent out to the vendor for quote.

    Vacuum components (pumps and valves) have been relabled based on their nomenclature. Clean-up is in progress. Parts have been received for the new Charge Current Buffer Driver boxes. They will be assembled next week. 

WBS 9 (Transport): 
Work Arounds – 

Substitution of IR Demo 180° Bend (DY) for the Upgrade 180° Bend (GY) in the First Arc and installation of a GW beyond the Optical Klystron as a spectrometer magnet

•
Final adjustments to the connections were made in anticipation of a hi pot check. 

Dipoles 

Optical Chicane Dipoles (GW) 

•
No progress.

Injector Dipoles (DU/DV) 

•
No progress.

Arc 180 Degree Dipoles (GY) 

•
The Purcell Gap Shims for the bottom core were glued in place and passed inspection.  The glue down of the Shims on the top core is slated for this Saturday.

•
Wang is preparing to pot the second coil.  

Arc Bend & Reverse Bend Dipoles (GQ, GX)  

•
The modifications of the remaining two GQ and two GX magnets to add the appropriate pole end face shims and field clamp shims were completed in anticipation of starting measurement next week after the Physics Quadrupole has its measurements completed.

•
Wang NMR continues making the replacement GX coil for the #2 GX Dipole.  It is scheduled for completion next week.

Quadrupoles 

Trim Quad (QT) 

•
The two QT quads with the coils that create the GC vertical corrector were installed in the enclosure.  The additional coils to modify the remaining two quadrupoles for the second arc will be shipped next Wednesday by Milhous Co.

Sextupole (SF) 

•
The four Sextupole “lights” were checked for proper field.

Octupole (OT) 

•
The order is ready to be placed when additional FY03 funds are in place.

Correctors

•
Acting on a suggestion by Steve Benson, we are solving the lack of a high quality horizontal corrector in the Optical Chicane by adding 18 turns of #16 wire to the return legs of the third GW dipole.  At 10 A this should give us a high quality 1000 Gauss-cm.  The only drawback is that the magnet will be subject to hysteresis effects.  Dave Douglas is willing to live with it.   

•
Robin Wines is within hours of a solution to the lack of a high quality vertical corrector in the Optical Chicane.  The magnet will be a simpler version of the common correctors we use.  It will be a saddle coil set, each coil made of two shells made from circular windings.  This will be easy to implement.

Beam Line and Vacuum 

•
The 1st Arc was hi potted and covers were added to all the magnets.

•
The 180* Bend chamber for the second arc continues to await the receipt of the diagnostic windows from Ceramaseal.  The latest projected delivery date is mid March. 

•
The horizontal corrector in the reverse Bend Dipoles of the first Arc were wired up to terminals on the magnet, awaiting being hooked up to the power supplies.

•
Hiroyuki installed the remaining 6 corrector magnet sets.

WBS 11 (Optics):

The optics group did double duty this week, installing a complicated bellows to connect two regions of electron beamline and, with some assistance from vacuum group staff, put together a scheme to complete the beamline beyond the temporary electron beam dump.  This allows us to create the resonator and complete our commissioning activities.  In the process we learned that the adage, "Nature abhors a vacuum", is absolutely true, as we spent the later half of Thursday trying to identify the position of a leak in the most complicated (in terms of number of vacuum connections/meter) section of the beamline.  Friday morning Kevin, Hiro, and George traced the leak to a damaged viewport.  That was replaced, and by noon we were pumping that section of beamline back down.  

Over the last weekend, analysis of the pumpdown data on the HR vessel indicated that we still had a fair amount of water in the wiring to eliminate, so it has been under a hot nitrogen purge since Monday evening.  A reoccurrence of a wiring problem in the OC was corrected Monday, and then it has been under a hot N2 purge as well.  Yesterday we vented the OC long enough to install the ion pumps and connect it to the beamline.  At the time of this report, we are working to install the insertable mirror after the outcoupler arrived, and it will be installed early next week so that cavity length measurements can proceed.

The factory representative for the ultrafast regen amplifiers began installing these systems in User Lab 6.  We assisted with technical support, diagnostics, and hardware.  In the process, we had the impeller on our facility chiller fail.  We purchased replacement parts which will arrive early next week.  We'll have the service engineer back to complete the installation in several weeks.

