MEMORANDUM 
To:
Distribution 

From:
F. Dylla

Subject:
FEL Upgrade Project Weekly Brief – February 16-20, 2004

Date:
February 20, 2004

Highlights:

The FEL Upgrade was operated this week for its first user run: a series of measurements for our own optical team to quantify the optical loss in coatings we are planning to use for both the  High Reflector (HR) and Outcoupler (OC ) mirrors.  A measurement on an HR optic which samples only the dielectric coating shows losses less than 300ppm loss at 6 microns, which exceeds our required specification for 10 kW.  

We also obtained important information on our existing higher order correction magnets (sextupoles) in the recirculation arcs and the 3rd crymodule was successfully cooled down to operating temperature (2k).

NOTE: HOLD THESE DATES:

The 2004 FEL Users/Laser Processing Consortium Workshop will be held at Jefferson Lab on March 10-11, 2004.

Commissioning Summary:

The primary activity of the week was devoted to providing 6 micron light for characterization of the mirror samples provided by our coating vendor.  We provided beam output for calibration of the sample calorimeter and then measured the absorption of high reflectivity coatings and antireflection coatings.   The former looks good but the latter sample absorbed 3000 ppm.

See the optics section for a detailed discussion of the results.

We also correlated the performance of the existing sextupoles with the numbers produced by the magnet test stand during the previous week.  We now have established agreement with the beam performance to better than 10% in our measurements versus models.  This is satisfactory for beam setups and extrapolations of performance.

On Friday we began measurements on the rf phases trying to correlate the details of the beam bunching performance to the value of the phase offset.  This work is still continuing as we are trying to determine the details of the longitudinal phase space manipulations and compare them with the model.  This will entail a careful calibration of each rf cavity phase by energy and

energy spread measurements.

We also performed further injector studies to investigate alternate injector setups suggested by PARMELA in our efforts to establish a good correlation between the model and the measured beam performance.   Both of these efforts will continue next week.

Management:

We completed a draft revision of our existing FY04 Memorandum of Agreement between DOE and ONR to encompass revisions requested in the 10 kW plan forwarded to ONR on Feb. 6th.

The draft was sent to DOE for review prior to forwarding to ONR for their review and comments.

Project monthly reports for January 2004 for the JTO funded projects and the THz project were 

completed and forwarded to the Program Offices.

On Thursday Feb. 19th we were visited by members of the Senate Armed Services Committee staff, Senator John Warner’s staff liaison for science and defense, and the Virginia Federal Liaison Office for a tour of the lab’s scientific facilities and briefings by lab management.

 

WBS 4 (Injector):

The Photocathode Electron Gun continued to provide beam for FEL operations. The BPM is ready to be installed later in the beamline between the gun and the cryounit. Work continues in the design of a new system for mounting the support tube in the College of W&M's plasma chamber to eliminate previously observed unipolar arcing. 
WBS 5 (SRF)

The third cryomodule was successfully cooled down to 2 k. We thank the cry group for their extra efforts on Tuesday to come up with a clever solution to the problem of replacing the faulty JT valve.

WBS 6 (RF)

Considerable progress was made this week by members of the SRF, EES and associated support groups to gather and qualify the RF interface hardware for the 3rd crymodule.  A maintenance day is scheduled for Monday for installation of the waveguide so that parallel SRF commissioning activities can proceed according to plan next month.

WBS 8 (Instrumentation):

Installation of SF6 filter was promptly completed by 2/13/02.  The final step to complete the filter system is to properly wire the motor. The power unit of the diaphragm pump has been assembled, fitted, and is currently undergoing the last steps of the preparation phase before installation onto the pump. The system is projected to be completed on Friday, pending entrance is available to the vault. 
  

Modifications to the GC PS module have been completed and testing will resume now that commissioning of the crymodule has begun.  Received mechanical and fabrication drawings for the GC power supplies from EECAD for sign off.  Began wiring diagrams for the GC chassis for completion of the EECAD package.  Implementation has begun to replace the 5kW Pathlength Corrector power supply with a Dansfysik 896 (1.5kW) power supply.    


A test box for the Charge/Dump Current Monitor board has been built and tested. There is currently one (1) functional spare board.  Drawings were revised for the Dump Water Control System, the HVPS Analog PCB and the front panel for the Video Switcher. Also in progress are revisions to the Charge Totalizer board, the HVPS Digital PCB and the Dump Water Skid Interface Chassis.
    

The Gaussian fit routine is incorporated into the framegrabber software. The CA routines need to be optimized but are complete. Testing has shown that the algorithm works with no mask, but there is occasionally an error on the function evaluation, could be a special case. This is being looked into.  New HP monitor for control room should arrive on site today.  After going through "customs" it should be here beginning of next week.
WBS 9 (Beam Transport):

Sextupole (SF) 

• 
Procurement on hold pending 10 kW efforts

Sextupole Lite Re-coiling to obtain higher field

• 
Next on the priority list

Octupole (OT)

• 
The magnet test group is assembling the magnets.

Wiggler

Electromagnetic Wiggler for 2.8µ

• 
We got a ballpark price out of our proposed vendor and have started procurement of long lead items and shipment of the core steel.  The design was changed to a more complex end geometry after discussions with Stepan Mikhailov of the Duke University FEL Center.  He introduced a mirror plate on the ends as well as a method to achieve the 1,3,4,4,4….pole fields at the ends.  He also clarified the use of trim coils.  He was a great help. Every part now has three versions rather than one. We were able to introduce all these improvements and still maintain the use of our unique production method that will achieve rapid delivery.

WBS 11 (Optics):

 This week began with operations on President's Day and we were gratified to see that the 98% outcoupler mirror figure still looked fine (maybe even better) after last week's cavity work.  There were no problems lasing once the accelerator was set up.  We spent the next two days getting the portable vacuum laser calorimeter ready, then yesterday the FEL was operated at a fairly low power (50-70 W) in order to do calorimetry on ZnSe substrates coated with an AR and HR at 6 um.  Both were from the same vendor, who is under contract to produce new outcoupler mirrors for us.  Two years ago the HR had previously been measured to have an absorption loss of 165 ppm, we measured a value of 200 ppm (~+/- 10%).  The AR coating was a bit of a disaster, with a loss of 3000 ppm.  There is a chance that one third or more of this loss is in the substrate, but still, it is excessive.  Another AR coating is being produced (at no cost to us) using a more standard (non-IAD) technique, and we will test it early next week.  We will test other 

6 um mirrors from the IR Demo in the portable vacuum calorimeter as time is made available to us.  
We took some additional data on the diagnostic beam dump - a prototype design we believe capable of handling 50 kW.  

Another component for the optical transport arrived - the stand for the insertable mirror, beam dump and turning mirror can that will go in User Lab 3 to support the JTO-funded materials effects studies.

In process are the various optics tasks required to get to 10 kW.  A vendor has been selected to do the rough machining on the optical scraper.  Good progress has been made on the mount for the cryomirror, and routing of the cooling lines within the vacuum vessel.  One vendor has responded to our RFQ for the 2.8 um mirrors.

George Biallas’report on engineering of the cryomount:

• 
Design of the mirror mount and cooling tube handling went through many twists and turns.  With innovations from Tom Elliot, Joe Gubeli and Mike Bevins and lots of others, the design is now relatively fixed.  It includes:


- Gaseous, cold nitrogen feed-through substituting for water feed-throughs near the bottom of the can


- A mirror mount inner surface that is made of a somewhat flexible thin tube that is backed directly with cooling fluid on the mirror contact area.  This cools well as well as allows some unloading of strain on the joint between mirror and mount during temperature excursions.


- Flex tubing directly attached to the mount at the pivot points, 180 degrees away from one another, decreasing the possibility of torquing the mirror.


- Flex tubes and fittings whose weight is supported buy support wires to avoid torquing the mirror.


- A variant of the Swagelock brand VCR fitting that doesn't turn during tightening of the fitting with wrenches.  This also avoids applying torque on the mirrors.


- A mount made of tungsten/copper alloy that remains ductile after brazing and closely matches the coefficient of thermal expansion of the Zinc-Selenide.

Terahertz Project:

The diamond window order has been finalized with a German company and this necessitated some extra legal contract work, which is now complete.  Discussions ensued concerning the alloy material for the mirrors.  The vendor preferred an aluminum alloy with a high Zn content.  Our vacuum group insisted on a different alloy, one from the 6000 series, and the vendor agreed.  M2, M3 and M4 will be made of the Zn containing alloy since they are not in machine vacuum.  The locations for the beamline supports in the vault have been surveyed and ready for the installation of the fasteners.  We are working with Brookhaven Lab to upgrade the electronic controls of our existing Nicolet Impact-400 Michelson interferometer that is currently running in the vault. 
