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Notice to our readers: the following is an amended weekly report for the week of March 28-April 1. We note that the report that you received yesterday on this subject suffered from transcription errors peculiar to April 1.

Highlights:

   The remaining items for bringing the 3rd FEL cryomodule back on-line after the ins-situ replacement of three rf windows were completed this week. A final leak-check of all the systems was completed on Monday prior to re-installation of all of the waveguide  feeds.  

   The cryomodule was successfully cooled to 4K on Wednesday and 2K on Thursday.  The check-out of rf power connections and interlocks began late on Thursday and continued through Friday morning when rf tuning of the cavities began. 
   In anticipation of bringing the FEL back on-line next week, we began hot check-out of all the other systems on Thursday during the start of the rf check-out. 
   By Thursday pm all the magnet systems except for the injector were checked-out. Check-out of the injector system and all the I&C channels continued through Friday. 
   On Wednesday and Thursday of this week, we welcomed the arrival of much of the component hardware from Aerospace Corp. for their "Laser Microengineering Station” (LMES) which is being installed in User Lab 4.   This installation went according to plan and we welcome the opportunity to show-off the hardware during next week's scheduled tour of attendees from the International Conference on Laser Precision Machining which Jefferson Lab is co-hosting with the Aerospace Corp. in Williamsburg, VA.

Management:

   We completed our preparations for hosting the LPM 2005 Conference including several papers that are being presented at the conference by F. Dylla, M. Shinn and M. Kelley related to laser processing of materials using the FEL.  Several of our users are also presenting papers. 
  We began collecting summary information on what we gleaned from last week's ERL workshop that would benefit operation of the 10 kW FEL and the design of next step FEL technology.  
  Project summary information for March progress reports were collected for both the Navy and AF funded FEL projects. 
   UV layout drawings were distributed this week to all the UV WBS managers for review and sign-off at next Weds. weekly UV project meeting. 
   Plant Engineering distributed design drawings (at the 90% status) this week for review and comment for the Injector Test Stand facility modifications.

WBS 4 (Injector):

Forgings for the gun chamber have been sent for rough machining.  Our gun/ceramic stack cart was received.  A sample electrode for a coating test was polished and ready for W&M. Construction of the clean area in the ARC lab for gun assembly continued.

The following is a summary/personal view by C. Hernandez-Garcia of last week's ERL Workshop Session WG1 (Electron Guns and Injector Designs):
1.
Cs:GaAs DC photocathode guns recognized as the most promising and quick path forward for 100 mA injectors. Three presently funded ERL programs rely on this technology (JLab FEL, Cornell, and Daresbury)

2. Field emission from the cathode (any cathode) will be the limiting factor to achieve the highest CW gradient at the cathode in any system, i.e. DC, NCRF, and SRF.

3. Cs:GaAs phototcathodes are starting to be considered as 'robust choices' in terms of peak QE, QE lifetime, and charge delivered after JLab's FEL DC photocathode gun performance if necessary precautions are taken in cathode and vacuum preparation. 

4. There seems to be a general interest in developing a HV load-lock gun not only to try different cathodes, but for preserving vacuum conditions and minimizing machine down-time during wafer/cathode change-out

5. Beam Halo was recognized as a key issue for preserving vacuum conditions around the cathode as well as a limitation for high CW beam transport around the machine. JLab presented its approached that led to halo reduction. The measurement working group presented interesting ideas for measuring halo, which is a challenge as well even if halo is in the 1E-6 level of the main beam current (100 mA).

6. Non-invasive diagnostics for high CW current beams are a clear challenge for measurements and instrumentation, but the group in charge presented good starting points such as RF kickers among many others. None has ever dealt with 100+ mA CW conditions before, therefore CW beam characterization during commissioning of 

100 mA injectors will also be a learning experience.

7. And finally, injector modeling. There were two very interesting presentations by Bazarov (Cornell) and Hajima (JAERI) on multi-objective genetic algorithms by running simulation codes like PARMELA using parallel computing to obtain an optimal injector configuration.

Gun HVPS – Ready for operations.
WBS 6 (RF):

RF – The Buncher and Zones 2 & 4 are currently operational.  The klystrons for the Quarter are having their LCW hoses replaced this afternoon.  The newly installed hoses were found to be conductive.  Zone 3 is being checkout by an SRF team.

 WBS 8 (Instrumentation):

Hot check out of the I&C systems has begun in parallel with the Zone 3 RF testing in anticipation of running beam early in week. The Injection string shorting switch (MGV0F06B) was installed and connected. Testing will begin early next week along with controls and a new screen. To support the commissioning of the repaired FL03, three of the eight Cold Cathode Gauges were hooked up to provide additional status.  A temporary setup has been installed in order to get status, readbacks, and reset control of the system on air while the final setup is still under fabrication, this is scheduled to be installed in the next weeks.  The fault is tied into the RF interlock cross-connects and the reset control is tied into Zone 3's master reset.  The vacuum readouts are setup for viewing in EPICS as well as the AMS.

   We have met with Noboyuki and Pavel to discuss how to move forward with the integration of the WesCam and the multi-slit mask that is going to be installed.  Next week we will meet to determine the implementation of a test bed for the WesCam/multi-slit system and will continue development from there.  There was a small leak in the quarter valve VBV0F02A, this postponed the slit installation till a later date. The implementation for the proper monitoring of RF faults was completed this week. Testing of RF fault archiver continued while turning on the RF Friday morning.  This testing was successfully performed and we are almost ready to go live with this system. A dual boot Linux machine was also setup to proceed with the embedded IOC project.

   Progress continues on the new BPM system. Four more RF-DC Linear Converter PCBs have been completed and testing should commence as soon as possible.  The documentation request for the 4-Ch Filter Boards and the Carrier Boards has been submitted to EECAD to start a mark-up process to uncover any discrepancies.  

   For the purpose of final system testing of the new video system input chassis, we have been working to re-establish IOCFEL2 in Lab 5. After sufficient troubleshooting, we discovered that the IOC itself had died. The IOC has been replaced but the new controller has not yet been properly configured. This is something that is done by the computer center. The beam viewer targets that have been coated have been turned over to the beam viewer assembler for installation in Hall B.  Thanks to Arne for help in evaluating new phosphor coatings. The replacement ITV0F04 viewer target has also been turned over for proper vacuum bagging storage and has been placed with the multi-slit when installation is appropriate.

   The FEL Fault logging system is partially implemented and the remaining issues are being resolved. In addition to this, we are implementing the standard accelerator RF fault archiving tools. This is being done for consistency between the FEL and the main machine and so that the RF support crews from CEBAF will have the tools they are used-to available to them. Time was spent this week implementing our UV minutes into an online database driven system.

   Effort continued on the Xantrex power supply rack for the UV upgrade. All mounting hardware has been delivered for both racks, so installation can progress seamlessly.  Installation effort for 480 AC power for these racks has begun. Additional framing material was delivered for the THz hutch in Lab 3 this week so construction can continue next week. Electrical grounding of the User Lab cable trays were completed along with new cable way installation for the Laser Micromachining Experimental Station in User Lab 4. Mechanical and PCB layout design of the 4 Channel Solenoid Fail-safe Interlock is in progress.  The enclosure and specialized connectors have been ordered and fabrication has begun.

   We spent some time planning our UV installation tasks working with Mike Dickey. He is organizing the lists of all of the COTS parts from the UV drawings and we are working to organize all of the JLAB parts and sub-assemblies listed in DCG.

WBS 9 (Beam Transport):

Sextupole (SF) 

•
Fabrication is continuing at New England Techni-Coil. Core parts are rough machined and at heat treat, due back Tuesday. Coil winding form and mold remain in manufacture. 

Replacement Chicane Dipoles GW) 

•   Fabrication is continuing at New England Techni-Coil. Steel core pieces for the third and fourth set of two dipoles are being machined. The coil mold is being still being reworked by NETC to be more precise for their first coil potting. The third of eight coils is wound. 

UV Line 

• 
We tested a QX Quadrupole with a linear ramp hysteresis loop on the test stand but had a glitch. The results of a correct set of runs are in evaluation. 

• 
Tim Whitlatch completed initial vacuum modeling. We will NEG coat the downstream corner chamber and both corner chambers will be bakable. 

• 
The ME design group released 3 of five sub-regions layouts of the UV branch (less the chicane). They continue the designs of the four stand and girder types that we don’t have. 

• 
The next priority item to sign-off is the stand placement points so that the Survey and Alignment team can start laying out the stand positions. 

• 
Advanced Energy Systems continues to make great strides in designing the stands and chambers for the GW chicane. 

• 
The JLab Shop is modifying the prototype SC Sextupole to the new SS configuration that meet’s David Douglas’ criteria (per DULY Research’s analysis). Tommy Hiatt is poised to put it on the Test Stand the Week of April 11 to verify the quality. 

UV Wiggler Progress

•   Argonne National Lab is happy with our latest chamber requirements and are working up a preliminary cost. 

IR Upgrade Multislit for the Injector

•   The new Multislit was ready for installation in the Injector line but the valve after the quarter cryomodule leaks, not allowing us to break into the line until the Quarter is warmed up. It will have to be done during a long down.

WBS 11 (Optics):
FEL mirrors: 
   Metrology continues on the new transport mirrors.

Other activities:
   The OCMMS optical systems are installed and aligned.  Checkout is proceeding well. Outgas rate measurements were delayed somewhat when we had some leaks crop up as a result of baking the system.  Work continued on the first turning mirror cassette.  We received a day long tutorial in the proper use and maintenance of the He leak detector.  Work on bunchlength diagnostics progressed.  We assisted WBS 6 with the construction and installation of new cooling lines for the injector.  The drive laser was tested and works fine.

UV FEL

   The design or the optical cavity internals continued to progress, as did that for the optical region between the outcoupler and the collimator.  We received the pump cart for the UV optical cavity assemblies.

   We explored the possibility of using electron and/or ion flood guns to desorb hydrocarbons from the mirror surfaces.  An ion gun is preferable, but it's unclear that we can clean the surface, but not etch the top surface of the coating.  We are discussing trying experiments with hardware and staff form ODU at the ARC.  Photodesorption is also being discussed.  Michelle prepared a presentation for next week's Laser Precision Microfabrication meeting.  Joe Gubeli assisted staff from the Aerospace Corp in assembling their optical table and some hardware in User Lab 4.

Terahertz:

Work continued in Lab 3 on construction of the hutch and safety interlock systems. Meetings were held to discuss measurements that might determine THz bio-safety exposure limits.  An absolute power meter was ordered.
