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To:
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FEL Upgrade Project Weekly Brief – October 13 – October 17, 2003

Date:
October 17, 2003

Highlights:


  Thanks to the efforts of the Jefferson Lab Cry group the injector cryounit and first linac cryomodule in the FEL have been successfully cooled down to 4k this week.  The second module is scheduled for cooldown on Monday.  The second large 180 degree bending magnet (GY) has been successfully qualified at 80 and 145 MeV.  We are still on track for installation of this magnet and check-out of the rf systems the week of October 27th followed by re-start of FEL commissioning the following week.

Management:

 We thank ONR for transferring $200k of funds this week to tie over operations support until the FY04 MOA and budget is in place.

 We devoted efforts to planning and preparing our presentation material for the Oct. 27-28 meeting of the Navy's FEL Technical Advisory Working Group (TAWG).  As agreed upon by our Navy program manager, we are preparing material on three topics: (1) testing and characterization of the 10 kW FEL; (2) further work on the JLab/AES 100mA dc injector project; and (3) initial design studies on high current capable cryomodules.


On Monday and Tuesday (Oct.13-14) we were visited by a team of engineers and designers from the Daresbury Lab (UK). The discussion topics included rf and cryogenic systems as well as follow-up to the prior discussions on gun design. The Daresbury team hopes to put in place a low energy (~35 MeV) energy recovery experiment by early 2006 in preparation for their planned 4GLS light source.  On Nov.4th a delegation from the British Embassy in Washington and the scientific administration from the Daresbury Lab is visiting the DOE Office of Science and Jefferson Lab to discuss a formal collaboration agreement.  (We currently have a loan agreement between the two institutions for the IR Demo wiggler)


 On Friday, Oct. 17, John Adamsky from the Boeing Corporation visited us to discuss FEL infrastructure requirements that may be of interest to the proposed FEL facility at the Barking Sands Naval Reservation in Hawaii.
Commissioning:

Highlight/Summary: Good detective work found significant magnetic field ripple due to a bad trim power supply card for the first Pi-bend magnet

system. These stray field could have contributed significantly to the lasing difficulties we had immediately prior to Hurricane Isabel.

Details:


During the last few days of running the accelerator just before Hurricane Isabel, questions arose about the magnitude of magnetic ripple on the first Pi-bend magnet system and the extent to which such ripple would have on lasing capability. If, longitudinally, the electron bunch was 100 fs, or shorter, at the wiggler, then a ripple in magnetic field that would change the path length by that amount, or more, would mean we would have a hard time getting the IR to overlap with the electron bunches. The electron bunches and IR bunches would jitter back and forth across each other making lasing difficult, if not impossible. (Note that in the IR Demo, the electron bunch was ~400 fs long and a 100 fs jitter would not be the problem that it would be in the Upgrade machine.)


Consequently, during this fortunate down-time, we spent some time measuring magnetic field ripple. Measurable ripple was found at several frequencies, but one was dramatically significant: at ~25 kHz, a magnetic ripple of about 0.1 Gauss was found when we powered the trim coils of the GQ and GX magnets of the first PI-bend. We did not find such a field on the magnets at the second PI-bend. We suspected a faulty card on the trim coil supply. By swapping cards in and out we confirmed suspicions. A spare was put in and we now have a clean system. 


Two comments with regard to other ripple - at various frequencies between 1 Hz, and 1 MHz. (1) We are confident that any effects they have on the beam will be considerably reduced when the GY is installed at the end of this month, thus completing the machine as designed. (2) Although we are confident the effects on the Upgrade machine will be small, future short bunch FELs need serious consideration of "tiny" magnetic ripple that can be found even on the grounding systems.

WBS 4 (Injector):
Work continues on refurbishing the 1 kW IR Demo FEL photocathode gun.  Preparations for HV testing of a coated electrode continued this week. The electrostatic design of modifications to the HV stand for testing coated tubes is nearly completed. We spent two days with our colleagues from Daresbury Lab discussing fabrications details and operation procedures for their own photocathode gun.

WBS 6

The Quarter in the Injector and the first cryomodule in the linac were cooled to 4°K with liquid helium.  The work on the cryomodule in zone 4 is nearly finished.  RF screens are being installed on the IR sensors to prevent HOM's from the electron beam from causing false window temperature trips.  The hardware and software for the cooldown temperature diodes were debugged and are operational.  Zone 4 is scheduled to be cooled Monday.

WBS 8 (Instrumentation): 

The Heater Control Chassis was installed and tested in the system successfully with a simulated load of a mirror heater.  The EPICS interface was also implemented and tested successfully for the remote control and readback of the system.  While setting up the ACROMAG card for this, the spare ACROMAG cards installed into IOCFEL7 were setup with the correct jumper configurations by Al Grippo so fast swap out of boards can occur.  The documentation for the chassis and the board is in the process of being completed, the system print for the Optical Cavities Diagnostics will be revved to include this chassis and cabling.  The EPICS database records for framegrabber have been duplicated and installed to run on both iocfelt2, the ioc in lab 5, and ioct2. This eliminates conflicts of multiple users developing on ioct2. For conflicting actions, such as reboots of iocfelt2, Rich will be notified to prevent any problems. The driver for the new Scion LG3 video capture card has been altered to meet the demands for this framegrabber application. The new capture card procedures are being implemented into the existing software. Using a Pulse/Function Generator a test was setup to establish that the trigger mechanism of the new card was working correctly. A LED was pulsed at a rate of 2 Hz. The camera was stationed above the LED and the card was triggered at the same pulse rate to grab the frame. The frame grab was based on triggered and non-triggered timing to prove that the right frame was being taken. After successful trials at 2 Hz, the rate was increased to various stages and the card continued to be triggered properly.

The DY Arc dipole was removed from the 66kW power supply. The GW that was used to power the spectrometer dump was left in the string. This may not be a good load match, but we'll find out. For now we will leave the supply in the FEL gallery. The dipole is ready for removal from the vault.  Effort continued on the fabrication of the GC power supply chassis. Layout of the front and back panels have been completed, the back panels are nearly complete, the front will follow early next week. The printed circuit boards were sent out for manufacture on Thursday, they'll be back mid next week. We should have some operational power supplies (in EPICS) by Oct. 28. Next week we will make the changes to the Machine Protection System (MPS) firmware since the "DY" power supply is no longer needed.

Fabrication of the chimney stacks for 2F06 and 3F12 viewers is near complete. The Beamviewer interface modules and mounting brackets for the insertable power meters were received from the machine shop and installed onto the solenoids. EPICS channel assignments for the power meters were submitted to software. Drawings reflecting changes made to the Charge/Dump Current Monitoring Chassis for the addition of the Beam Envelope feature and the cavity current monitors have been received from EECAD, signed and sent for issue.  Assembly has begun on the new Video Crosspoint board and the controller circuit board for the GC Magnets is in the procurement phase with assembly to take place early next week.  The Machine Protection Certification Procedure is out for first review.  Standard Operating Procedure (SOP) A-03-015-SOP which is the equipment specific LockOut/TagOut procedure for magnets with multiple power sources, was issued as was Operational Safety Procedure (OSP) A-03-002-OSP which covers operation of Class IV lasers in an uncertified user lab.     

There were the usual few dozen fires that erupted over the week, most of which were more than adequately extinguished. Some of these included getting the cool down diodes functioning, assisting on the W&M implantation system troubleshooting, getting the Happek scan to find zero, rounding up parts for the video upgrade boards. Dave Douglas has his computer fully loaded with all the required software. He has been given his copies of Microsoft Office XP as well. With any luck, the only thing we'll hear about it is how much he loves it. Assembly of cameras for the UV Beamviewers is well underway with 20 cameras ready for installation and testing.

WBS 9

Arc 180 Degree Dipoles (GY) 

•
We measured the second GY dipole at 80 and 210 MeV/c excitation, as at 145 MeV/c, finding that field accuracies are similar to the first magnet in core field at the parts in 10,000 level and it appears to qualify at these momenta.  Total spread in integrated field at 210 MeV/c across the 20 cm aperture is 3.5 x10-4.  This is a good magnet.  We then tested the GG Coils (Integral path length corrector coils) at 80 MeV/c.  This data was the same as the first GY dipole, indicating that these added coils have no shorted turns or other problems.  We are finishing GG validation at 145 MeV/c today and plan 210 MeV/c for Monday.  This should lead to installing the vacuum chamber beginning Tuesday in anticipation of the magnet’s move into the FEL Enclosure the following Tuesday. 

SF Sextupoles

•
Mel Gonzales of the electrical CAD group is revising the drawings of the SF Sextupole design to the new non counter flow heat exchanger design.  At the same time I am preparing a specification for the solicitation.

OT Octupole

•
 The core parts for the two magnets are expected from New England Technicoil by mid November.

WBS 11 (Optics):

This week the 3rd EO cell, on a linear stage, was installed, aligned and the throughput measured.  The mechanical resonances of the Optical Cavity Mirror assembly were mapped out in preparation for OCCMS Closed Loop operation.  The Moly rings for the latest outcoupler design have been received.  Design work continues on the Turning mirror cassettes and Insertable Mirror.

Terahertz Project:
A meeting took place this week at Advanced Energy Systems, and the beamline design project was divided into 3 sections, the vacuum system, the mirror/optical system and the support system.  Of these the first was completed in concept and will be complete for soliciting bid packages for components next week.  System integration will take place at Jefferson Lab prior to installation.  The second element, the mirror/optical system, is well advanced in concept, with M1 and M2 under remote control with a remote viewer to monitor the first focus. The designs for all 4 mirror mounts will be similar to minimize costs. Preliminary quotes have been received for the diamond windows and we are evaluating the optimal trade-off of performance versus price. Availability is good.  Finally at a follow-up meeting at JLab, it was decided that the third element, the beamline support structures, will be based on existing and successful designs from our other optical transport systems at the FEL.
