MEMORANDUM 

To:

Distribution 

From:

F. Dylla

Subject:
FEL Upgrade Project Weekly Brief  - January 24-28, 2005

Date:

January 28, 2005

Highlights:

It was a remarkable week in that in addition to all the work performed in the vault, we still ran 

5 full shifts of re-circulated beam. 

     -  This week the high reflector can was opened, 1.06 micron and broadband reflecting

mirrors were installed, aligned, and the can was buttoned up and evacuated. 

     -  The gun high voltage power supply was re-calibrated (for current). 

     -  In collaboration with JLab staff, visitors from Cornell successfully ran critical tests of a

new digital low level rf system, which is critical for the continuing FEL program, 

for JLab's main machine upgrade to 12 GeV, and for a proposed ERL at Cornell.

Management:

   Fred Dylla spent the week at College Park serving on the Executive Committee of the American Institute of Physics, the Corporate Associates Advisory Committee and the Physics Today Advisory Committee. 

   George Neil gave a presentation on JLab FEL optical performance at the FEL Technical Area Working Group (TAWG) meeting held at NPS in Monterey. 

   Gwyn Williams and Jim Boyce had the first of a series of meetings in connection with the Accelerator Readiness Review process that is in place for the FEL driver accelerator. The contract with the Army Night Vision Lab for follow-on funding in FY05-06 was completed and circulated for signatures.  

Beam Operations:

WBS 4 (Injector):

   The DC photocathode gun continues to deliver up to 5 mA CW and pulse beam at 135 pC for FEL operations. The cathode has not been re-cesiated since December 17, 2004 (when a new cathode was made). The QE being reported by the cathode scanner is still in question, but we continue to perform measurements of the drive laser power while running 1 mA CW to calculate the QE and compare it to the cathode scanner reported value. 

   This week we concluded a series of high voltage tests on a polished stainless steel tube coated with the field emission suppression coating. This test is part of the ongoing collaboration with the College of William and Mary to coat the gun electrodes with a field emission suppression coating. The tested tube has the same diameter as the actual tube that supports the ball cathode in the gun. This is the first time that the coating has been tested on the geometry of a tube under high voltage (previous tests have been conducted on flat electrodes up to 32 MV/m). The test was conducted in a dedicated high voltage test stand using a 125 kV power supply. By means of an anode ring around the tube with a gap of 5 mm, the tube was tested at 25 MV/m. Although the field emission current was noisy at this gradient, the current was stable averaging 5 pA when tested at 20 MV/m (100 kV). This is certainly a good result when considering the highest gradient in the gun at 500 kV is 12.4 MV/m. The tube was removed yesterday from the chamber for inspection. The coating is intact after the high voltage tests. 

   We continue to prepare our new lab in the ARC building to consolidate all activities for assembling the second gun stack. Electrode polishing, cleaning, and final assembly in a clean area section will be performed in the same laboratory.

WBS 6 (RF):

   We successfully operated the joint Cornell-JLAB LLRF system with 5 mA beam in recirculated mode. Cavity gradient was 12.3 MV/m. Field stability was excellent with values in the 1e-4 rms. range for amplitude and 0.02 degrees rms. for phase. Tests included, phasing the cavity between ± 40 degrees off crest and operating the cavity at Qe's of 2e7 and 1.2e8. Thanks to the FEL team for allowing us to use their facility and their beam time. 
   Note that this rf system is a new generation digital system as opposed to the analog systems presently in use at JLab, and would allow Cornell's ERL to operate using a solid-state rf transmitter with high Q cavities.  It is also the system planned for Jlab's 12 GeV upgrade.

WBS 8 (Instrumentation):

   This was a rather rough week, there were minor annoyances popping up continuously; the dump current monitor failed twice, the laser safety beacon shorted and took down the drive laser clean room (not while we were running at least), a 20" TV that monitors lab 6 failed, a hose was pinched in the optical transport line resulting in a LCW spill, (as noted below) the video web server failed, and the shorting switch for the injector string failed - prior to installation. All of these opportunities were dealt with and we were even able to make progress in a few areas. One problem, whose extent is not entirely known, was the discovery of water in the instrument air system. We found the dryer unit was bypassed, plant services has a record of maintenance on Jan. 19, but the amount of water in the system gives evidence to the contrary.
    Various maintenance activities were completed during this down period. The viewer camera at ITV0F04 was beginning to get snowy from radiation damage and was replaced and aligned. Additional instrumentation was installed for the high powered dump (1G). AMS lines were installed into the OCR from the Drive Laser Clean room. Installation of Neutral Density filters was completed for SLM4F09 (THz Chicane). The Beam viewer MPS interlock cables were installed and terminated. Installation of the UV line cable tray has been 2/3 completed during this down period. The FEL High Power Dump Multiplexer box was completed and testing/internal cabling is in progress.  A schematic of the box has been completed and submitted to EECAD for documentation.  Assembly continued of spare Beam Viewer Cameras this week with a total of 

9 cameras complete, tagged and operational. With the new Omron PLC controllers for the LPSS, there is no longer a need to have an external pulse controller for the Stepper drive.  New software was implemented for the Stepper Driver and is currently being tested. A wiring error was discovered from the LC to the motor driver. The vendor was contacted, error corrected and the documentation upgraded. 
    The Machine Protection System (MPS) has been updated to include a channel reassignment for the MGV0F06 magnets power interlock, we also included the new logic to protect the low power optical meter in the diagnostic hutch near the output coupler. An additional part of this task was to do the cable terminations and testing for the respective inputs. The MPS natively provides positive confirmation of every channel's 'retracted' limit status. For all viewers this is properly true, but in the case where we are interlocking the PM5K power meter, we needed positive confirmation that that channel's 'inserted' limit switch was made-up. All of this has been finalized this week.
    We upgraded one of our web video servers (felaxis01.jlab.org) to (hopefully) solve the problem of repeated crashes. If there are no further crashes, we can confirm that the previous unit is the problem (and not some other elusive networking issue) Also, we worked to re-establish a single-axis video server over in the Test lab for the optics team to remotely monitor their mirror brazing process. As we wrap up the week today we are continuing do the necessary planning for our control room video upgrade.
    The image viewer portion of the WesCam system received the added functionality for taking new frames.  A mode for taking images without a required trigger mechanism is also being implemented.  A quick procedure for setting up Exceed to run our MEDM controls system was written.  Most of the multi-user machines are now setup with this configuration.  The new card reader LPSS is being implemented for lab 3.  The process for offline testing of the new LPSS card reader system is being worked out and is to be started next week. 
    One channel to the Proportional Valve Control Chassis was connected to provide control of the Optical Dump Water Flow Rate.  More channels will be added as needed. Design and Fabrication of the Button BPM DC Converter box is in progress.  This will be used to provide data for the algorithim setup to measure energy at the entrances and exits to the 1st and 2nd Arc magnets.
    The new version of the devlore system is online in parallel with the current system and is being used to 'beta' test the system. The final touches and testing are being done for the new version, which is near to prime time use.
    Congratulations to Dan Sexton, one of our students for 5 years, who graduated with his BSEE and accepted a position in the I&C group.  His new pager number is 757-584-6108 – let’s all help break him in right!

WBS 9 (Beam Transport):
Sextupole (SF) 

•
Fabrication is continuing at New England Techni-Coil. No change in status, while materials are on order.

Replacement Chicane Dipoles GW) 

•
Fabrication is continuing at New England Techni-Coil. Steel is continuing to be cut into the requisite pieces. Winding form tooling is mounted for 3-D winding. Material for field clamps is in. 

• 
We ordered the sheet material for the pole tips to be drop shipped to NETC. 

UV Line

•
General layout continued 

• 
Progress was made in the plan to regain our schedule slip 

• 
An initiative to have a NASA design engineer spend a sabbatical at Jlab was received by the NASA employees. 

• 
The bids for an outside firm to magnetically model the conversion of the SC sextupole to the SS sextupole are due next Monday. 

• 
The faster PC workstations are on order. One week from delivery.

• 
Tim Whitlatch has made progress in the vacuum analysis and design duties.

Injector Multi-slit upgrade 

•
Parts are out for fabrication 

Conversion of the Cornell Wiggler 

•
The Alignment Group transmitted the data on the characterization of the Cornell Wiggler. The ME group has plans to translate the AutoCad drawing into IDEAs.


WBS 10 (Wigglers):

   The formal bids from STI Optronics for the One micron variable gap wiggler have been reviewed.  A few discrepancies have been discovered.  These resulted in a revision in the price to one very close to our budgeted number. The financial aspects of the contract are being researched before we place and order. 
   The measurements of the Cornell wiggler jaws were transferred to the designer for work on the stay clear drawings for the specification.  This is the critical path item for the wiggler delivery.

WBS 11 (Optics): 

   This will be a short report, as the entire team has been occupied with preparation for the installation of new FEL cavity optics.

 

   As of this writing, the new outcoupler mirrors are being installed; HR mirror installation began Wednesday and continued into Thursday.  The mirrors will allow high power operation in a band centered on 1.06 microns, and low power (100s of Watts) of tunable lasing in the near IR to ~ 3.2 microns.

 

   We found that our improved mounting technique for producing deformable mirror assemblies, while having lower aberration, still has too high an astigmatism to permit optimal performance.  We've installed them, and will replace them the week of Feb. 14th.
Terahertz:

We continued to measure spectra using the cw beam used for the rf studies.  The phase-2 postdoc position was posted.  Discussions took place with vendors regarding the choice of laboratory equipment.

