MEMORANDUM 

To:

Distribution 

From:

F. Dylla

Subject:
FEL Upgrade Project Weekly Brief  - October 3-7, 2005

Date:

October 7, 2005

Highlights:

We have extended our current maintenance/installation period for another two

weeks. We are now in position to start scheduling check-out of key systems and a sequential return to operations starting with the injector. Highlights for the week’s activities include:

- completion of the magnetic measurements on the new modified (QJ)dipole for the injector; this magnet has the required field specification over the entire beam cross section, which is relatively large in the injector region.

- last week’s rf processing on the injector cryounit appears to have raised the operating gradient by a  at least 1 MV/m.

- the “multi-slit” beam emittance measurement diagnostic is assembled and ready for installation in the injector.

- six sets of new Beam Position Monitor electronics have been completed and bench-tested.

- the new wiggler vacuum chamber met all dimensional checks late yesterday; it moves to final cleaning and leak checking and installation as soon as possible; with the installation of this chamber we can begin the alignment and optical quality checks of the new high power (1.6 micron ) and broad band optics that were installed last week.

- the remainder of the dipole (GW) magnets for the UV FEL THz chicane and the final full energy, sextupole magnets for the IR FEL arrived at mid-week (finally!); the sextupoles are being moved immediately to magnetic measurement; their check-out and installation in the recirculation arc plus the above mentioned tasks on optical alignment are the pacing items for completion of the shut-down.

- the advanced drive laser met or exceeded all specifications during check-out this week in the User Labs; 25 watts of high quality (M2 = 1.3) green light was delivered.

- all three support electrode segments for the new gun assembly that will be used in the injector test stand were fully and successfully coated by our CWM colleagues; the plasma deposition of this field suppression coating required 150 hrs of deposition time.

· the civil modifications for the new injector test stand area began in earnest this week with cutting and removal of the concrete floor so that a strengthened floor for the required shielding can be installed.  FEL Building power was turned off as of 0800 yesterday to guarantee safe sawing operations; the FEL team put in place clever work-arounds with building lighting on standby power loops so that shut-down activities could proceed.  We expect building power to be restored early next week.

We urge our readers to look at both this week’s and last week’s SRF (WBS 5) report.

The SRF team has made real progress in the model hardware and conceptual engineering design for the ampere class cryomodule.

Management:

Project financial reports for September 2005 (and the completion of FY05) were prepared and sent to the DOE, ONR and AFRL program offices.

On Thursday we hosted a visit by the President, Provost and Vice Presidents for Research and Development from the Eastern Virginia Medical School.  EVMS is playing a key role in a multi-institutional collaboration for the development of a proposal to fund applications of the FEL for bioscience and medicine.

Dave Douglas attended a working group meeting today in Chicago organized by ONR to discuss the point designs of 100 kW FEL systems.

WBS 4 (Injector):

The RGA installed in the high voltage test stand was tested and the anode-cathode gap was set by the Survey and Alignment group in preparation for testing the flat 6 inch electrode coated with the field emission suppression film by the College of W&M. This electrode exhibited high pressure outburst during its first high voltage test. Today the College of W&M delivered the last of the coated gun electrodes. (See the photos below).

Our Lab in the ARC building continues to be prepared for the clean room area to assemble the gun. This week we supported THZ beamline, multislit paddle alignment, and magnet work.


Extensive PARMELA modeling of the 100 mA injector at 1nC charge continued this week to study the effect of additional drift space between the gun and the first accelerating cell desired for easier gun-cryounit integration and for improved thermal insulation during the gun bake out cycles. Preliminary results show that by adjusting the initial beam transverse size at the cathode one can position the beam waist just at the entrance of the first accelerating cavity, as it is desired for proper emittance compensation. Constant communication with Hans Bluem from AES is being kept during this modeling phase.
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Pictures of the "ball-end" tube section sitting next to the "flange-end" tube section 

WBS 6 (RF)

The SRF team had a careful look at the net effect of the He processing they performed on 

the injector cryounit last week. We have picked-up at least 1 MV/m on gradient.

The FEL03 module (Zone 3) has sat at room temperature all week. If all window leak checks 

remain good, we will commence cooling this module to 2K when electric power is restored to

the FEL vault next week.
WBS 8 (Instrumentation):

   Six complete 4-Channel FEL BPM Electronics have been completed and calibrated for operations.  The enclosure panels have arrived from Front Panel Express and fitted up with the 10 enclosures needed for the current set of boards.  A testing and calibration procedure has been written to provide the data points to set and explain the techniques in order to prove the board is functioning properly.  A parts list that is needed to build up the remaining four boards is being generated and place in the queue for ordering.
    EECAD is making progress with the Sextupole Reversing Switch enclosure schematic.  The board is currently being held up by the enclosure layout to ensure everything will plug in and flow together without modifications.  Several parts for the enclosure need to be ordered and that list is in the process of being generated.

    Progress continues on the Beam Viewer crate upgrade.  The backplane has been reviewed and marked up for corrections.  A flow chart or block diagram has been put together to show how all of the board will flow together and to identify the backplane requirements.  The firmware files for the control card are in progress.  The initial programming has been written with all functionality needed for this system, however there is still room to expand the FPGA functionality if needs be.  This board will be submitted to EECAD for documentation as soon as a rough schematic is ready.

    The Charge/Current Monitor Electronics that get installed at the beam dumps have had their documentation modified.  The boards have been changed to incorporate a differential signal and appropriate gains.  The board enclosure is being modified as well to incorporate the new board changes.  This box will have the functionality of remotely checking the calibration as well as the previous functions.

    The control cables for the new sextupole power supplies were fabricated this week. The 12 cables were made that connect each xantrex power supply to each controller in the racks by lab 5. Each cable has been tested and there is the correct continuity present on the cables.

    We tested the encoder reproducibility of the Wiggler as it approached the 20mm full gap position.  The controller handling was tested by moving to a gap outside the range of the encoders.  The system correctly switched back and forth between the encoders and resolvers.  The EPICS control software was also commissioned this week; it changed the gap as expected.  The EPICS gap movements were verified by using the dial indicators and the Visual Basic (VB) software. The IOC was then rebooted and EPICS system was tested for a proper restart sequence.  The VB still worked properly in conjunction with the EPICS system and we set the gap to 98mm in preparation of the vacuum chamber install.  We then paused, shutdown, and locked/tagged the wiggler for the power outage.  The IOC was also disconnected.  It will be powered down and locked out.

    The stepper motor chassis that has been ominously sitting in the trailer that needed to be tested was tested this week also. Everything seems to be working correctly with the chassis after the correction was made to the chassis. The stepper motor test box, however, was unable to be found and the chassis could not be fully tested with the box. But on the positive side, there are the correct voltages in the correct places.

WBS 9 (Beam Transport):




Sextupole (SF)

•   The remaining ten units were received from New England Techni-Coil.

•   The SF Sextupoles are being prepared for testing in Magnet Test. 

Replacement Chicane Dipoles (GW)
•
The remaining two units were received.

UV Line

• 
We are looking into plan C for testing the Quads, perhaps, using STI’s consistent readings for the population and having one or two magnets measured for absolute strength by another Lab.

•
Meanwhile, quads are not tested and girder assembly remains on hold. 


•
The NEG Pump cartridge holder design is on hold. 

UV Wiggler Progress

•
No progress on the new Wiggler vacuum chamber.

IR PM Wiggler Vacuum Chamber Progress

• 
The Wiggler Chamber was re-welded to the proper configuration and is in dimensional checking.

Down period issues for the IR portion of the FEL

• 
Four SF Sextupoles need measurement.

•
Magnet Test completed testing the QT/GC combined function magnets over the matrix of values necessary to prove it out and David Douglas signed off on the magnet for insertion as soon as power is turned on.

•
Tim Siggins reassembled the Multislit with the proper stroke cylinders and proved its functionality.  

WBS 10 (Wigglers):

After press time last week we discovered a problem with the control chassis for the new permanent magnet wiggler.  The controller had been reset to factory settings.  We could not determine why this happened.  After consultation with STI Optronics we decided to swap out the Galil controller for the one in the UV device and send the old controller to Galil for extensive debugging.  STI Optronics loaded the UV controller with the software from the old device.  We  then installed this controller and everything worked fine.  We can now control the wiggler with a PC using Visual Basic or from EPICs.   Both work as they should.  We opened the wiggler jaws so that the vacuum chamber can be installed. 


The vacuum chamber had to be cut and rewelded due to a fabrication  error.  When this was done the chamber was no longer sufficiently straight.  The machine shop worked this week to straighten the chamber sufficiently so that it will fit in the wiggler jaws.  This was done today.  The chamber now needs to be cleaned and installed. 

Work continues on the UV wiggler.  Most parts are in and STI Optronics is starting assembly of the gap mechanism.
WBS 11 (Optics): 

FEL mirrors:

We are preparing to bond a 2" Si HR to its deformer, using a silane-based bonding agent to enhance the adhesion.

Other Activities
Despite the power shutdown on Thursday morning, and all the preparation required to set up lighting, etc., a good deal of work was accomplished.  Of the 6 primary tasks enumerated 

4 weeks ago, we continue to work the last two, extending the optical transport system to User Lab 6, and preparing for the 2nd generation OCMMS.  Work on the various tees for the ion  pumps and instrumentation, and spool pieces are being fabricated on site.  The upper cross for the OCMMS only lacks the internal mirror holder assembly/wakefield diverter.  This is due on Monday.  We will confirm it was made to the print, fits up correctly to the parts that are already fabbed, then send it over to SRF Dept. or cleaning and coating.  The rest of the prints for the lower OCMMS assemblies were released to us for comment.  Many of the purchased parts are already here.  The electronics MUX design is being refined.  The cryopump gate valve was repaired and leak tested.  It is ready to be reinstalled on the HR vessel.  The pump motor for the drive laser's primary water-to-water chiller was replaced.  This fixed the slow leak in the system that we've had for months.  (Don't ask where all the water went.)   The vendor for the advanced drive laser came out to complete the optimization of the IR and SHG from the system.  The laser meets or exceeds all performance specifications at 74.85 MHz with plenty of headroom on the pump diodes.  We will work with them to optimize performance at the higher rep rate.  We assisted in the reinstallation of the THz beamline vacuum tube.  A design for the phase shifter for the pump-probe experiment we'll conduct with the THz beam has been mocked up, we are ordering evaluation boards so we can build it.  We also worked on the submissions to the JTO for funding this FY.

UV FEL
Work on the outgassing test stand recommenced.  The system and associated pump cart are complete, but there are still some leaks to find and fix.  We should be able to start tests next week. 

Terahertz:

We continued the alignment process by adjusting the alignment HeNe laser in the hutch in Lab 3 to match that of the reverse tangent diode alignment laser in the vault.  We then re-installed the spool above the first diamond window.  Work proceeded on purchase orders for a spare M1 mirror, and for the spectroscopy chamber.
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