MEMORANDUM

To:

Distribution


From:

F. Dylla

Subject:
FEL Upgrade Project Weekly Brief – March 14-18, 2005

Date:

March 18, 2005

Highlights:

  The primary machine activity this week was the continued preparations for the in-situ 
change-out of rf windows on the third FEL cryomodule (CM3).  As we discussed in the 
last two weekly reports, we have decided to design and implement a plan for changing the windows in situ, both to save the time and risk of moving the module back to the Test Lab clean rooms, but also to demonstrate a viable method of in-situ change-out. This would have community benefit for the use of SRF technology for all accelerator applications.  We thank the SRF Dept. for their leadership on this effort. 

   Good progress was made this week with our plan for the window change-out. The primary portable clean room was constructed around the module and put into operation. The secondary clean room for location immediately around the window area was completed. The clean and filtered nitrogen purge gas assembly was completed and tested. 
The three new windows for the replacement operation should be fully prepped by the day's end.  Also by the end of the day a mock-up window assembly will be completed so that technicians can practice the procedure starting next week. Procedures for both the module purging and window change-out are nearing completion for review and sign-off. If all goes according to plan we will change-out the windows next week followed by cool-down and testing of the module the following week. 

   Highlights of progress in other areas included: a successful kick-off meeting with STI on their contract to build the wiggler tuning mechanism for the short wavelength(1-3) micron permanent magnet wiggler. We also had successful vendor visits with the vendors producing the final sextupole magnets and the THz chicane for the UV beam transport system.  We continued to take advantage of our down time to perform some significant improvements to our control room with the upgrading of the displays. 

   The modifications to Lab 3a for the THz applications and to Lab 4 for the Aerospace Microfabrication are proceeding well. 

Finally, we wish to acknowledge a very successful visit from Lt. Brett Williams, Ph.D candidate from the Naval Post Graduate School who spent the week with us gathering data for his report on the "lessons learned" document for the 10 kW FEL Upgrade construction and commissioning project. 

   Starting tonight and extending through next Wednesday, Jefferson Lab will be hosting a topical workshop on Energy Recovered Linacs sponsored on the "International Committee on Future Accelerators" (ICFA). Approximately 150 will be attending this 
workshop on a topic that attracted virtually no interest until the IR Demo FEL came to life in 1998-99.

Management:

   Much of the week was spent in planning meetings for the RF window change-out for CM3. We are taking every effort to make sure this operation is carried out carefully and well-documented. 

  Many of the FEL system managers have presentations at the ERL workshop, which starts tonight and required the usual attention to preparation and review.

   Gwyn Williams presented a talk on the Jefferson Lab THz facility at the Optical Society of America Topical Meeting on THz Science and Technology.  There were 127 attendees and 76 papers at this meeting. In addition discussions took place with Charlie Schmuttenmaer (Yale), Dan Mittleman (Rice) and Larry Carr (Brookhaven) regarding the scope of the National THz Science and Technology Network which is being formed.

WBS 4 (Injector):
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The ball cathode was coated successfully this week in the W&M's plasma chamber (see picture). 

We are still trying to resolve the discrepancy in cathode QE between the scanner and that measured with the drive laser. The cathode scanner electronics was tested and proved to be correct. We are planning to illuminate the cathode through a different viewport to see if the mirror used by the scanner is damaged. 

We have prepared the following talks for the upcoming ERL Workshop: 

"Performance of the 10 mA DC GaAs photocathode gun in the JLab 10kW Upgrade IR FEL", and "Summary of injector parameters and diagnostics for a 100 mA Injector"

Gun HVPS - Operational.

WBS 5 (SRF):

· The first 750 MHz cavity gone through the first CMM QA check and is being prepared for chemistry and heat treatment.  Seals for the large beam line Flange need to be procured prior to VTA testing.  

· With the implementation of the third harmonic cavity into the cavity string, the beam line dynamics analysis will have to be reviewed.  AES is sending drawings of the 3rd harmonic cavity that is currently planned to go into position two (beam direction) to JLab for communication and planning purposes.   

· The return end can internal piping is complete.  Leak checking will be done next week after the cold shocking process in completed.  

· Preliminary analysis of the HOM power point toward the preference to couple this heat out of the cavity.  Further analysis is being done to quantify these results. 

· Additional engineering resources will be allocated to this project in the coming weeks in order to facilitate the cavity string assembly.

WBS 6 (RF):

 RF - Zones 1, 2, and 4 are operational.  Zone 3 has the waveguides removed for the replacement of windows for cavities 3, 4, and 6.  A tube is being added to these window flanges to sense the vacuum on the cavity side of the window.  The vacuum sensor will be connected into the Machine Protection System to shut-off the RF power to that cavity should the vacuum exceed set parameters.  The Cavity Waveguide Vacuum Fault software will be used.  The sensitivity of the Arc Detectors for these windows was tested this week.  The Arc Detectors are set to fault anytime more than 1 mW of optical power falls on the inside of the window for longer than 512 µsec.

The temporary clean room has been setup around FL03 and the cryomodule is being purged.  Depending upon progress with a mockup system, the windows are scheduled for replacement next Monday.  

WBS 8 (Instrumentation):

   Support of the SRF effort for the window replacement, was again, the main effort this week. With the completion of construction of the class 100 clean room for FL03, installation of the flow hoods, lighting, electrical and testing of the dry nitrogen heater were completed. This keeps everything on schedule for repairs to begin early next week.            We continue to make good progress in integrating our control and archiving platforms. The ability to archive system specific information has emerged as a high priority task for us. The RF folks have stated a need to save and review the fault statistics of the RF Control Systems for the Cryomodules and the Injector RF. To this end, we are implementing an EPICS daemon that watches the status of the FEL RF systems and upon a trip will parse through the EPICS variables and extract the specific nature of the fault and then post that data to the controls database. This data is then stored with our existing performance data and is time stamped and categorized and available from the Devlore database system. The long-term goal will be to make possible; weekly, monthly, etc. system summaries to the system owners that is based entirely on the real time performance of the system. Histories of system stability and system-problems will be easily produced. 
   We have also finalized the changes to the DTLite log making application which will allow users to associate log entries with the various components of the machine from the devlore system. The methods of keeping properly pre-formatted text lists of the systems and elements were fixed as well as the implementing the mechanism that synchronizes these files across the JLAB and FEL networks. 
  A Test box was designed, built, and tested for the RF-DC Linear Converter PCB.  The documentation package for the test box is being completed by EECAD.  A first draft of testing procedure and the calibration techniques has been written.  The combination of test box and procedures will provide a common testing method to achieve consistent performance from the RF-DC Linear Converter PCB.  With Al Grippo's support the Optical Dump Multiplexer software was implemented and tested for switching between the Diagnostic Dump, OCR Dump, and EOL Dump.   Additional coating continues on the spare beam viewer targets to improve consistency and thickness. 
   Design and fabrication of a new four channel solenoid fail-safe interlock is in progress. Revamping of the control room has also started; all of the old monitors have been removed from the Lab status display, and the display itself has been replaced with an updated one expanded for accommodation of Lab 3A and the overall FEL status.  Construction continued for the lab 3 Terahertz hutch. Adjusted side beams to provide the correct support for the roof and began to scribe out the sections of aluminum so they could be cut for proper fit on the roof. Another order has been submitted to Frameworld for the materials necessary for completion. The first of the Video Upgrade chassis have been received from the fabrication technicians and are ready for testing. 

  We devoted some time this week to preparing our work on the AMS/Video system upgrades and our Preliminary work on multi-pass BPMs for publication. We are specifically focused on our contributing to the ERL workshop this weekend and the upcoming Particle Accelerator Conference in early May.

WBS 9 (Beam Transport):

Sextupole (SF)

•
We visited NETC on Thursday – their telephoned reports match the actual progress.

• 
Fabrication is continuing at New England Techni-Coil. Core parts remain in machining, aiming to get them all rough machined to go to the heat treat in one batch the end of next week. Coil winding form and mold are in design.  Conductor being insulated with Daglass and is one week away from delivery. 

Replacement Chicane Dipoles GW)

•
Fabrication is continuing at New England Techni-Coil.  Steel core pieces for two of four cores are ground and meet specification. The other parts are nearly ready. The first coil is ground wrapped and is about to get lead work before potting.  The second coil is being ground wrapped. About 80 % of the other parts are complete.

•
We discussed the small modifications to the magnets to adapt them to the vertical mounting scheme for this chicane.  

UV Line
•
No report on quad testing.
•
Tim Whitlatch continues vacuum modeling.

•
The ME design group continues layout and documentation of the entire UV branch (less the chicane).  The list of available stands and existing designs of girders was worked on today.  They continue the designs of the four stand and girder types that we don’t have.


•
DULY Research completed their analysis of the field integral of the type SC Sextupoles converted to a smaller bore to make them SS Sextupoles.  Their conclusion is that no alteration of the pole tip contour is necessary to obtain 1 part in 1000 field quality up to the required 1.9 cm radius.  This is the least intrusive option.  All we have to do is put a shim block of steel, 1.4 inches thick between the existing poles and the hexagonal ring yoke and remount the existing coils and we will have perfectly usable SS Sextupoles.

•
We visited Advanced Energy Systems Wednesday to kick off the design of the vacuum chamber and stands for the GW Chicane.  The effort will fit very well with the experienced folks they assigned to the task.

UV Wiggler Progress

•
Argonne National Lab is having some problems with the design of the chamber for the wiggler and we will have to re-look at the task.  

WBS 10 (Wigglers):

S. Benson, K. Jordan, and G. Biallas attended the Kick-off Design Review at STI Optronics this week.  It was a very productive meeting.  A few problems were caught and corrected early in the design process and we now have a good design concept for the wiggler gap mechanism.  We gave permission to order the motors and rails for the gap mechanism.  They were the critical path item.  We have a list of action items from the review.  None of them have any effect on cost of schedule. 


Discussions with vendors regarding the UV gap mechanism continue.  We have decided to relax the RFP due date to April 19 due to requests from several vendors.

WBS 11 (Optics):
FEL mirrors: 
The new sapphire substrates all met spec, we are now waiting for responses to our RFQs  for 1.6 and 2.2 micron mirrors.  Metrology continues on transport and collimator mirrors.  

Other activities:

   Work this week saw progress in the activities begun last week.  The outgas rate study setup vacuum hardware is more or less bolted together, a stand for it should be complete today.  We held several multiple meetings with our colleagues in the Mech. Engineering Group, in order to determine the best course of action for assembly of the turning mirror cassettes, the mirror cassettes, the OBPMs, etc.

   Our plans right now will split our staff between retrofitting another mirror cassette for high power operation, and cleaning up the cassettes in User Labs 4 & 6, so we can deliver beam to those labs next.

   The OBPM drawings were signed, and will go into fabrication next week.  Some optics and mounts were ordered for the streak camera transports.  We assisted in checkout of the zone 3 arc detectors.

   Michelle worked on her talk on drive lasers for the ERL Workshop.

UV FEL

We continue our search for an alternative to polyimide as an insulator for our wire harnesses.  We held a progress meeting on the optical cavity internals, and generated some ideas that will make the new design easier to work on.

Terahertz:

Work continued on the hutch in lab 3 and meetings took place regarding safety systems including fire detection, sprinkler systems, ODH sensors and alarms, and other services.  Discussions took place with Larry Carr regarding laboratory equipment.
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