MEMORANDUM 

To:

Distribution 

From:

F. Dylla

Subject:
FEL Upgrade Project Weekly Brief – November 15-19, 2004

Date:

November 19, 2004

Highlights:

After completing the thermal cycle on the cryounit and cryomodule 2, we re-established electron beam starting on Thursday.  As of this writing we are commissioning the new wiggler with pulsed beam in preparation for lasing. 

Bids have been received for the new sextupoles and the vendor is examining the specifications for the permanent magnet wiggler work. 
We re-certified the Machine Protection System (MPS).  

We re-aligned the drive laser transport system to minimize beam scatter and loss on the cathode.

Management:

G. Williams and F. Dylla attended the American Vacuum Society Meeting in California. Meetings were held with our Aerospace subcontract PI, Henry Helvajian, the head of our FEL Program Advisory Committee, Richard Haglund, and several members of our FEL user community. 

We prepared and released the monthly JTO reports for October. 


We worked with AES to develop a proposal for changing the injector project deliverables to include better power couplers, and a third harmonic cavity as desired for the ultimate system.  This memo was released to ONR, US Army/MDA, and NAVSEA for comment. 


We released the UV Monthly Report for October and prepared the IR Monthly report. 


We held a telecon with Cornell to coordinate plans for BBU studies in January. 


We reviewed facility plans for the Injector Test Stand and analyzed radiation shielding and diagnostics capability.  We have some concerns that the high average current desires conflict with the need to do careful physics measurements at 1 nC charge but low average current.  This may be solved by a sequential approach where the setup is altered to accommodate high power after completing the physics measurements.

We hosted four visitors from Daresbury Lab to teach them how to make high average current cathodes and gun assemblies.  They will be applying the JLab approach for their ERL Prototype presently under construction. 

Commissioning:

We are in the process of carefully establishing the proper beam for lasing with the new wiggler. 

WBS 4 (Injector):

The DC photocathode gun is operational. The photocathode is delivering full charge beam (135 pC with 25% request on the drive laser polarizer (SHG power at 4 W)). 

We hosted this week four visitors from Daresbury Lab working on their gun/injector development, Fay Hannon, Gary Markey, Steve Bennett, and Joe Herbert. They shipped ahead of time their ball cathode (machine finish) and their cathode stalk. Gary learned the art and technique of hand polishing with assistance from Don Bullard and Tim Siggins. Gary polished all the way down to 1 micron surface finish (diamond paste) the top, flat section of the ball electrode. Joe worked on vacuum systems for building a cathode preparation chamber and took notes on SRF cavity preparation with assistance from 

R. Rimmer (SRF group). Fay and Steve learned the process of wafer cleaning and cathode activation from Marcy Stutzman and Matt Poelker (Source Lab group). 

C. Hernandez and T. Siggins assisted on heat and hydrogen cleaning on the Daresbury cathode stalk and GaAs wafer. Fay and Steve also mounted their own GaAs wafer onto the stalk. The wafer was successfully cleaned and installed in vacuum vessel for shipment back to Daresbury. 

The injector group would like to say many many thanks to all the people from the Source Lab, especially Marcy Stutzman and Matt Poelker for their kind assistance with the Daresbury visit, and for letting us use their equipment and facilities.

Gun HVPS - Operational.
WBS 6 (RF):
RF - Recovered Quarter and FL02 this week after the vacuum event of last week.  Due to a fast valve at the end of the linac, Zones FL03 & FL04 were not affected by this event.  Additional fast valves are being purchased to protect the front of the linac and the Quarter.  The Buncher and Drive Laser are being monitored for phase drifts with respect to quarter cavity 4.
 

WBS 8 (Instrumentation):

   As we have moved into operational mode again, time was spent bringing various systems and sub-systems back on line, performing hot checkout and taking the opportunity to improve our start up procedures. Several viewers were re-aligned and re-focused including the chimney stacks at 2F06 and 3F12. A new Operational Safety Procedure for low level work on magnets and coils is being developed to include the safety practices of working around Class III power supplies. The timing for the multi-pass BPM's has been configured to provide the proper timing for one four channel BPM by using two timing cards.  The individual channels for X+, X-, Y+, and Y- will require specific delays that can be adjusted via the timing card controls in EPICS.   Effort continued on assembly of the UV Beam viewer mirrors and mirror mountings. Maintenance of viewer cameras continues with replacement of the damaged pixel modules on the sensor boards.  Additional signal and video lines were installed into the Drive Laser clean room to support the AMS and Video system upgrades. Stepper motor drive cables were installed for the THz M2 mirror and the OCMM's upstream RTD signal cables were installed and tested. 
   The software for the new Laser Personnel Safety System (LPSS) has been restructured in a more modular fashion with the documentation being completed along the way.  The card reader does not seem to scan for cards at constant intervals, but when scanned the operations are performed correctly.  The database operations of the LPSS software are being worked through to make sure that the database information is being correctly updated. The new userlab LPSS test stand is progressing well.

   The Machine Protection System (MPS) certification has been completed! All Machine Modes (0-3) and ALL Beam Modes (0-7) have been certified for operations. The 2nd-draft certification procedure is being updated with the final changes. A new input to the machine modes was installed and included for achieving Machine Mode 1 (beam to the 0G dump). The latest MPS firmware version is version 17 and has been archived in the controls database. 
   The controls database system (http://laser.jlab.org) has been updated to allow users to declare items as 'Locked-Out', 'Buggered' and 'To be Serviced' separate from the general item status. This provides a more realistic description of the item's true status. 
   Work continues to commission the collimator mirror heater. We discovered an error in the cabling from the control room to the collimator's flow switch for the cooling water. The cabling error has been corrected. A complete listing of all of the non-vacuum related instrumentation and controls elements required by the optical systems has added to the configuration database. This listing will serve as the technical interface between our two groups with regard to the status and priority of all existing and future I&C provisions to the Optical Systems. 

WBS 9 (Beam Transport):

Sextupole (SF) 

•
Bids are in and evaluated.  An acceptable price is to be had.  However, the funds await the signing of the MOU in mid-December to place the contract.  

•
We have decided to purchase the optional three sextupoles that David Douglas deems necessary for the between the magnets of the chicane. He needs these to accommodate the increased UV momentum acceptance specification in the new beam line configuration where the chicane is moved downstream of the wiggler. 

•
We are generating a Change Request to conform to the required cost and schedule control system (CSCS) to allocate the funds to the sextupoles.

Replacement Chicane Dipoles GW)

• 
Procurement package is out to vendors for bid, due next Monday.

UV Line

• 
The UV Line layout is generated, transferred to 2D drawings and will start being discussed at the UV meetings, now slated to be regularly held after our Monday 8:30 meeting.      
Variable Jaw Mechanism for the Permanent Magnet IR Wiggler (W55)

•
The reference drawings and a keep-out-zone drawing that will be part of the Specification were signed off.

Operations 

• 
Don Bullard was able to discover the source of the internal short in the leads of the upper left coil of the four path length corrector coils (GG coils) built into pole edges of the GY in the second arc. He was able to permanently remove the short.  We also changed back the polarity of the GG coils in the first arc that had inadvertently been exchanged during an earlier hunt for the short to ground that was fixed during the Down Period.  The path length correction system is working well.

WBS 11 (Optics): 

2.8 and 1.06 micron mirrors: 
No changes since last week's report.  Procurement of the 1.06 micron mirrors is holding to schedule.

Other activities:
We are trying to determine why the pressure in the optical transport system (OTS Lite configuration) is not better than the low E-6 Torr range.  Further leak checks haven't been revealing, so now we are doing tests to see if there are virtual leaks in some of the components.  The ME group is backing up our efforts with some modeling of the anticipated gas load.  We are working on some local instrumentation of the power meters occupying each OCMMS cross.  This will give us some data on the power incident on the windows.  The OCMMS optical hardware is being reconfigured to accommodate their new position nearer cavity center.  We set up the cameras needed for the optical BPMs (OBPM) in order to determine the space required.  We are also progressing on a simpler design for the mechanical part of the OBPM.  Tests continued on the new, fast-scanning autocorrelator.  The change in dispersion with position on the PbSe array was determined to greater precision, thanks to assistance from the G. Luepke's (College of W&M) students in user lab 6.

UV FEL

 As mentioned above, we are looking at the repeatability of our insertable mirror assembly.  This measurement will anchor our plan to use the IR optical transport in the user labs for the UV FEL.  We ordered HeNe lasers and collimators for the alignment system.  We also ordered water heaters to speed up the outgassing of the utility loops in the optical cavity assemblies.
Terahertz Project:

We continued developing the calculations of integrated power.  Using our first viewer/safety shutter, we were able to make the first observation of visible light at the diamond window at the first focus.
