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Highlights:

The highlight of the week was the event of our annual FEL Users Meeting and Laser Processing Consortium Workshop on March 9-10.  With user operation likely to start in the coming months, there was much anticipation and enthusiasm.  The meeting was attended by well over 100 people, some of whom were here for the first time. Our Navy, AF, Army, NASA and past user community customers were all represented.  The talks spanned a wide range of topics and were of very high quality.  Student talks were a particular highlight, as were tours of the facility, a strongly supported poster session, and the customary workshop dinner.  In addition to the main meeting, Industrial Advisory Board, Program Advisory Committee and NSF IGERT program meetings took place, and reported to the main meeting. All the presentations at the workshop and summary notes from the FEL committees will be posted on the FEL Website as soon as we gather all the material.

Here is update on the repair of the 3rd cryomodule rf windows and the plan for re-starting operations.  We have designed a replacement method for the windows that will save considerable time over the standard method of removing the module from the linac and transporting it to the clean rooms in the Test Lab for window replacement.  A 2-stage clean room assembly has been designed and is under fabrication that will allow us to change the windows in-situ along with the use of a filtered, dry nitrogen system for venting the cavities during the window replacement. If this method is successful, the

procedure will be a useful addition to the operational data base of SRF accelerators.

When the failed windows are removed, we will examine them for evidence needed to identify the failure mechanism. We will combine these data with concurrent analyses of the rf performance of the module preceding the failure, and a re-examination of the  window thermo-mechanics to determine changes in design or procedure to minimize future rf window failures.  These events are rare in our experience with properly designed and interlock-protected rf windows. 

In other areas we made progress with several major procurements. The specification and RFP documentation for the wiggler gap mechanism for the UV wiggler was delivered to procurement for release, and we finalized the statement of work for our FY05 THz work with our partner, AES, Inc.

Management:

We reviewed with Project Management Office the monthly financial reports for February

prior to their release to the DOD and DOE program offices.

We met with Alan Todd of AES to finalize the statement of work for the FY05-06 part of the Army NVL project. 


Mark Sherwin of the THz FEL at UCSB spent one day visiting the laboratory and discussing the National THz Science and Technology Initiative as well as details of the JLab user equipment and how it fits into the national picture. 
  

WBS 4 (Injector):

Today we measured the power of the green He-Ne laser of the cathode scanner, it is not different from what is being currently used to calculate the QE reported by the cathode scanner . We are trying to resolve a discrepancy in the cathode QE when measured using the drive laser and the cathode scanner. Since the power measurement did not resolve the issue, we will look at the cathode scanner electronics. 

We keep making progress in setting up our lab in the ARC building including the construction of the clean area for the gun assembly. 

The high voltage test on a flat, 6-in diameter electrode coated in the W&M's plasma chamber was removed from the high voltage test stand and studied after the high voltage test revealed that the coating does not remain conditioned, despite that currents in the pA range were observed at ~20MV/m. We found a few sub-mm size spots on the coating. We will be coating a second flat electrode with twice the thickness to be tested under high voltage. In the meantime, we mounted a flat electrode in the high voltage test stand for Cornell. The system is under baking now. 

PARMELA calculations for the UV injector (67 pC) revealed that the growth of the intrinsic longitudinal emittance during acceleration does not change significantly with injected bunch length (while keeping the injected longitudinal emittance fixed). We will proceed to study the longitudinal emittance growth as a function of beam size at injection. 

We are preparing two talks for the upcoming ERL workshop, one on the performance of the DC photocathode gun, and one on the diagnostics for the 100 mA injector.

Gun HVPS - is fully operational.  The Test Load resistor will be modified to increase the resistance by a factor of approximately 20.  This will allow test operations to be more stable and at higher voltages.

WBS 5 (SRF):

· Scheduling activities are being coordinated with AES on long lead items on the 750 MHz Cryounit, with a focus on those components needed for the cavity string assembly.   

· During HOM and BBU analysis discussions, it has been decided to establish an in-house baseline measurement of the 750 MHz cavity parameters.  This information will also contribute to JLab models for later use during operations.

WBS 6 (RF):

RF - The RFP for the 80 kW IOT and HVPS was modified to give the vendors more time for their proposal and flexibility in their design.  The vendor proposals are due April 13, 2005.

 

Preparations are well underway in the construction of a Class 100 Clean Room around cryomodule FL03.  The windows for cavities 3, 4, and 6 are to be replaced. 

 

WBS 8 (Instrumentation):

Support for the SRF effort to replace the windows on the cryomodule in zone 3 was the predominant activity this week. Fabrication of a class 100 clean room has begun (and continues still) in front of FL03.  Preliminary construction is planned to be completed by Wednesday of next week. An NMP inline heater was installed support the clean room. 
Fabrication of the hutch in lab 3 continues.  Several new beams have been machined, and the aluminum sheets for the walls are being installed. In preparation for the anticipated exodus from lab 5, the ongoing task of  moving out all fabrication materials has progressed nicely.  The majority of the cable located in room 217 and been neatly stacked on pallets and placed into temporary storage, as well as extra shelving and water hoses. Additionally, the breakdown of excess/legacy chassis continues.
    A complete survey of the currently implemented EPICS controls for DC power to the magnets has been done. The results have been compared against the information in the controls database and any discrepancies have been fixed. The database is now up-to-date with the currently installed magnets and magnet power systems. A complete listing of the 
magnets used in the FEL can be viewed by using the following link: 
http://laser.jlab.org/devlore/devlore.asp?List=Magnets.   As we prepare for the first major delivery of components for the Aerospace Laser Micro-engineering Station (L.M.E.S.), we are preparing the controls database for keeping track of the installation. The first 
step is to take inventory and bar-code all the items as they arrive.  After which, we will be able to track the installation progress on a component level.
    Progress continues on finalizing the AMS system upgrade - the last two input chassis are ready for final testing. In addition to the 6 chassis currently in operation, the last two will bring the system to its finished channel count of 256. These last two input chassis are 
reserved for inputs from the UV system upgrade.
    This week a new viewer, ITV0G00A, was installed on the beam line and the EPICS screens updated. Final adjustment of the viewer is set for next week. Fabrication and wiring of two fail safe interlock boxes was completed. One box is being prepared for complete documentation by EECAD. Support for optics continues, with picomotor cabling being installed for the Streak camera in the 2F06 region.  Two new stepper 
channels have been cabled, one to each Arc.  Additional Ion pump cables were installed into the OCR.
    Progress has been made on the RF to DC conversion system that can be implemented for various RF instrumentation throughout the FEL such as BPMs and BCMs.  The RF-DC Linear Converter PCBs have been assembled and testing is in progress.  So far the two prototype PCBs have passed initial power testing and signal response testing.  One PCB has had a rough calibration to look at output response to various power inputs and 
the response is indeed linear.  Design and planning for the RF-DC Carrier Board is still moving forward.  Parts have been specified for the necessary filter boards while pricing and availability is still under investigation.  An additional coating and bake iteration 
was performed for the Beam Viewer targets to improve consistency and overall coating thickness.  A rough draft procedure on making the coating and applying the coating is in progress. Fabrication of the updated video chassis is underway with testing to begin within the next two weeks. Re-modeling of the Control Room continues.

WBS 9 (Beam Transport):

Sextupole (SF) 

•
Fabrication is continuing at New England Techni-Coil. Core parts are in machining, Coil winding form and mold are in design.  Conductor being insulated with Daglass and is several weeks away from delivery. 

Replacement Chicane Dipoles GW) 

•   Fabrication is continuing at New England Techni-Coil.  Steel core pieces for two of the four cores are in final machining before final grind. The first coil is wound, tested and is being ground wrapped.  The second coil is being wound. Smaller parts continue in manufacturing. 

•   The new Field Clamp adjusters drawing dxf translations were sent to NETC.  They will make the new drawing as a no-cost change. 

UV Line 

•  Two of the three parts of the signal generator to allow us to cycle the QX quads through a hysteresis loop at Magnet Test were received.  We will improvise the third from an available replacement from Hall B. As soon as a long –term test of a CEBAF BB dipole starts and they complete assembly of a large Physics magnet, they will start the quad testing in earnest. 

•   Tim Whitlatch has not been able to exercise the vacuum modeling program of the regions around the Optics Cans because of duties involving the cryomodule problems.

•   The ME design group has made great strides in the layout and documentation of the entire UV branch (less the chicane) and will now concentrate on two directions.  The first is to generate a list of available stands and existing designs of girders and stands that we can order now.  These account for about 60% of the line.  Along with that, they will make preliminary versions of page three of the Region Assemblies that have stand placement points.  The second branch of activity is to piece together the designs of the four stand and girder types that we don’t have a design for.  All are morphable from existing designs.    

. 

•   DULY Research is still working on extending the poles inward to increase the field integral of the SC Sextupoles (to convert them to the needed SS Sextupoles) and see if the existing pole profile increases or decreases the field integral quality. 

•   The faster PC workstations are showing a real increase in speed. 

•   Contrary to last week’s report, we placed a contract with Advanced Energy Systems today to design the vacuum chamber and stands for the GW Chicane.  I am going there next Wednesday for a kick-off meeting and the drawing translations are being generated to make the task easy. 

•   Dave Douglas gave us permission to decrease the vertical aperture of the corner chambers to accommodate a baking scheme and insulation to keep the pole tips of the dipoles from heating enough to delaminate the Purcell gap sheets. 
UV Wiggler Progress 

•   The chamber concept drawing and jaw drawing were signed. Argonne National Lab is giving us an informal quote on design and fabrication of the chamber.

WBS 10 (Wigglers):

Three representatives of Jefferson Lab are traveling out to sunny Seattle for the kickoff review at the vendor location.  We believe most of the major issues have been worked out so this meeting will concentrate on the details of controls and vacuum chamber mounting. 

All drawings for the UV wiggler specification were completed this week and the procurement was signed off.  The procurement department is working on getting the RFPs out to vendors by early next week.  We also requested a quote from Argonne for fabrication of the vacuum chamber using some of their extrusion.

WBS 11 (Optics):
FEL mirrors: 
We continue to work on mounting HR mirrors to the deforming mechanisms with low aberration.  Our suspicion that the deformer was contributing to the aberration seen after the epoxy tests was borne out when we debonded the DMA; the oxidation of the copper on the deformer was not uniform, but showed a different rate (which is due to a different temperature being reached) that was preferentially along one of the astigmatism axes.  On

the topic of the second generation DMA, one vendor has replied that they aren't interested because it is out of the area of their expertise.  Recall that what we want to do is take the unfigured substrate, bond it to the deformer, then send it as an assembly to be figured and polished. 

Optics continue to move through metrology, we received (3 weeks early) 27 mirrors (7 with a protected silver coating, the rest ready to be coated) destined to be installed in the turning mirror cassettes.  RFQs for 2.2 and 1.6 micron optics are being sent to our best (in terms of loss) coating vendors.

Other activities:

While this week had us involved with the User Workshop, we also got a lot accomplished.  We made progress in the vault, installing a dry nitrogen manifold near the HR vacuum assembly, and completing the reinstallation of the OCMMS.  Upstairs, we made progress on the more final version of the optical transport system.  The first half of the new collimator (dubbed "collimator can 1") was CMM qualified to check that it meets the print.  So far, it looks like it does.  Construction of another beam transport for the delivery of synchrotron light to the streak camera began.  Two variable process controllers are being put together.  They are driven by LabView and interface with a RGA and temperature controller and data logger are coming together.  These will be used with the outgas rate chamber instrumenta-tion and with the NEG activation.    Parts continue to come in for the outgas rate study setup.

After a hot nitrogen purge over the weekend, we aligned and pumped down the optical transport system (OTS).  We saw no (< 1mm) movement in pumping down from 10 Torr to good vacuum.  Drift occurred only when we turned the mirror cooling water back on, and then it was corrected with the collimator mirror (the deformable one).  Jitter is at the < ± 100 micron level, which puts the OTS contribution to the pointing stability at < 5 urad.

UV FEL

We received an email from M-E Couprie (CEA-Saclay) that essentially confirmed the ELETTRA vacuum specification for hydrocarbons to be in the 10e-11 Torr range to minimize the amount of carbon (from UV-cracking of hydrocarbons) that would deposit on the mirrors.  As mentioned earlier, the outgassing rate test setup is coming together.  The vendor we would have liked to see figure our mirrors had decided to not do them, so we are back to soliciting others.

Terahertz:

Framing for the hutch in lab 3 is complete, and walls, roof and services are being installed.
