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Highlights:

This week we had our first good look at lasing at 1.6 microns on a high power mirror set.  Good lasing efficiencies were obtained (with efficiencies up to 1.4 kW/mA and detuning curves in the range of 11-14 microns).  With sustained cw powers of 1 kW and pulse powers of up to 2.5 kW we could examine energy recovery headroom in the recirculation electron beam optics and heating effects in the optical cavity optics. Our initial examination of the absorbed heat loads in the both of the 1.6 micron optics shows heat losses considerably above our 100 ppm specification. After quantifying the performance limits of these optics we will move onto the installed set of 1 micron optics, where our specification is more easily met because of the large commercial market at this wavelength.

Also this week we accomplished the first power and power distribution measurements of the THz light emanating from the THz beam-line in the User Lab 3a. These measurements were done at low duty cycle (4 MHz) to protect the detectors and to run parasitically with the first priority FEL 1/1.6 micron experiments.

The laser containment hutch for the laser damage experiments to be conducted by the Dahlgren group was received this week and installed in User Lab 2.

Management:

We were pleased to have Michael Deitchman and Peggy Connor from ONR visit the FEL Facility on Wednesday and witness our control room operations.

We awarded the contract for the civil modifications of the mechanical equipment room in the FEL Facility that will transform this area into the FEL Injector Test Stand.  The work will begin in August (coordinated with our end of summer shut-down) and is slated to be complete by February 06.

We received the BAA from JTO for the 2005 request for proposals on FEL related technology.  We began preparation of a number of proposals that will be submitted by the due date (Aug. 15.).

On Wednesday we had our weekly coordination meeting on UV completion tasks and

the start-up of planning for the end of August shut-down, which is now scheduled to begin on August 22.

Jefferson Lab FEL and ODU researchers have been helping Siemens VDO develop laser micromachining as a next-generation alternative to punching for making automotive fuel injectors.  The first milestone was a technology package that replaced the incumbent approach for making prototype injector sets for customer developments.  The second milestone reached just now is the first commercial production of novel injectors that can be made only with the laser.  Laser micromachining is now on the Siemens’ factory floor !

WBS 4 (Injector):

Polishing of the third and last section of the gun support tube continued this week. The shield door for the ball cathode was polished and is ready to be coated with W&M's field emission suppression film. The high voltage test stand was baked with a second 6-inch flat electrode coated by W&M and it is ready for the Survey and Alignment group to set the anode-cathode gap. Drawings of the components for the new rotation system to be used for coating the tube segments in the W&M's plasma chamber have been submitted to the machine shop for fabrication. We are currently supporting the optics group polishing a water-cooled mirror.

Gun HVPS – Operational with no known problems.

WBS 5 (SRF):

Progress on the 100 mA injector cryounit:  

AES conducted a design review with the fundamental power coupler vendor this week at their facility.  Minor design details will be finalized in the next few weeks in order to prevent any delay in the delivery schedule.  

JLab has expressed some concern regarding the rf window material that has been identified for the fundamental power couplers.  Additional information is being gathered and evaluated with regard to this concern.  

Cavity (serial number) one is being prepared with Nb flanges for retest in the VTA in order to investigate the losses associated with the stainless steel end flanges used in the first round of testing.  

Progress is continuing on engineering tooling design, HOM analysis, valve specification and assembly planning activities between AES and JLab.  

WBS 6 (RF):

RF – All systems are operational.  Found a temperature problem with the “Divide by 40” chassis for the Drive Laser that was causing its phase to drift and then jump around.  Installed 2 small fans inside the chassis.  This seems to have corrected the problem.  Presently looking at oscillations of the Buncher cavity detuning angle.  This may be a characteristic of the resolution of the control loop hunting for a set point between 2 adjacent valve positions or the valve may be getting sticky and need changing.
 WBS 8 (Instrumentation):
The highlights for this week was the resurrection of the Happek device for measuring bunch length and alignment of the THz beamline. Over the past weeks there were numerous discussions on the effects of wrinkles in the OTR foil and proper alignment of the mirror to the signal. This culminated in replacing the 5 micron Al foil with a silicon wafer. The wafer has the distinct advantage of having a mirror finish. This readily reflects the optics ultraviewer HeNe into the interferometer. G & K made an access, replaced the wire gride beam splitters and put in wave plates to properly align the system. This worked flawlessly (aside from introducing a 700 micron offset that took an hour to figure out).Much of the remainder of this week was spent in moving the final pieces from lab 5 into the trailers outside and transforming room 212 into User Lab 5. Organization of the new trailers continues. 
 More Cryo Diode boards were constructed (front panel assembly) and tested. There was a hot component in one of the drive laser chassis. The solution was to put two fans (one blowing in, one blowing out) in the chassis and remount the chassis in the appropriately rack in the drive laser room. Area cameras were also mounted in the lab 3A and 5 areas. Cables were already in existence so all that was needed was a power supply and a camera. The 12 CH MPS Test box has been completed, and the schematic is going to be submitted to EECAD for documentation.  Check prints for Revision A of the 4 Channel Solenoid Failsafe Interlock PCB returned from EECAD and are being reviewed for errors. The GC circuit boards are starting to be reconfigured to change the system to an active feedback instead of a dead reckoning system.  Coating of beam line targets was also accomplished. Two targets were coated with 4 coats of the slow degenerating phosphorus coating. They should receive their final coat and bake cycle today. Once the larger airbrush bottles are received, we can begin coating all the needed targets with the faster degenerating phosphorus. 
  Both of the PCs in Lab 3 were prepared for Terahertz data acquisition.  IEEE 1394 cards were installed in FELTECH3 and FTIR3 to interface with the Spiricon PyrocamIII camera on the THz beam line.  Software was also installed to make use of data sent from the camera and to allow for remote access and control of the PCs by operators in the control room. 
 The organization of documentation materials and procedures has begun for the coherent synchrotron radiation (CSR) experiment.  Hard copies of drawings and other materials have been made for future reference and files will also be kept on the M drive. Parts arrived for ITV2F06. The redesigned target for 2F06 and 3F12 was painted and the rest of the parts assembled. Also, a guide for assembly and alignment is being written up. It includes the mechanical drawings for all of the redesigned parts as well as existing parts. 
 This week the LPSS prototype wiring moved further toward completion.  The alignment mode setting is working.  All updates are documented and new plans are being drawn.  At least 85% of the wiring is complete. The LPSS box for Lab 5 is ready for hanging after preparations were made to the wall space next to the doorway in the lab.   

WBS 9 (Beam Transport):
Sextupole (SF)

•     
Work continues at New England Techni-Coil. All cores and parts are painted.  Fit-up of six coils on a core showed they could be inserted without core disassembly.  They will attempt to assemble as many magnets next week as possible for a shipment at the end of the week. 

Replacement Chicane Dipoles (GW)

•     
Work continues at New England Techni-Coil.  Cores and parts are complete.  Potting coils has been a very difficult problem and has delayed delivery.  We supplied both the winding form and the potting mold that were used on a former manufacturing cycle of 10 magnets by a different vendor. While the winding form was an aid, the winding form has proven to be a problem throughout their production run.  It is worn out.  It takes them three days to remove a coil after potting because the coil sticks to the mold despite use of triple release agent coats.  Bolts get stuck in their taps and break off.  Threads strip and have to be replaced with helicoils or with newly tapped holes in a fresh location.  The bottom line is that #6 coil is still in the potting process.  NETC will try to ship two GWs at the end of next week.  Potting coil #7 is planned for next week and potting # 8 will take place after their one week shut down at the end of next week.  

UV Line

• 
We continuing the path forward in qualifying the QX Quadrupoles of the UV Line during the week.  We let a contract with STI Optronics to the measure the magnets.  The magnets arrived there on Thursday.  Ken Baggett is there today, setting up the ramp generator and power supply on their system and going through their data collection system.  Unfortunately, one of the crates appears to have tipped sideways during shipping and five of the ten magnets had some damage to their cooling tubes as the magnets tipped on each other like dominos, bowing the framing that was holding them down.  Kevin Sullivan will travel to STI on Tuesday with a tubing repair kits, a coil tester and core checking mandrel to repair and re-qualify the magnets at the STI plant.  Fortunately, none of the coils appears to be significantly damaged. Measurement will not be delayed.

•
The girder assembly drawings and drawings for piece parts for Region 6Fsub1 and 68Fsub4 are signed.  Regional Assembly of the 8Fsub4 remains near design completion. 

•
The Jlab Shop is nearing completion of the upstream GW chamber and projects completion of the chicane chambers by August 15.

•
The Engineering Group is now detailing the downstream corner chamber.

•
We reviewed the changes made to the UV line during the generation of the Sub Region Assemblies. The review convinced us to add a valve to the HR Can line to aid in NEG activation and add a small NEG cartridge to the upstream corner chamber to obtain a better vacuum.  We also found the two correctors and one BPM had been inadvertently dropped from the line in front of the wiggler due to some miscommunication.

UV Wiggler Progress

•     
No progress on the new Wiggler vacuum chamber.

IR PM Wiggler Vacuum Chamber Progress

•     
Detailing continues after some halts to add features to the overall layout.

WBS 11 (Optics): 
FEL mirrors:

We had our first opportunity to lase on our new mirrors on Monday.  We immediately saw the beam seemed to wobble in the yaw axis at a frequency of a few Hz.  When a small portion of the FEL output was detected with a reasonably fast (~ 300 kHz bandwidth) detector, we saw the dominant frequency was ~ 59.5 Hz, which is associated with pressure surges and vibration from our AC motor-driven chiller.  The OCMMS position-sensitive detectors showed the HR to be noisier than the OC, so we concentrated on reducing the noise there.  We have had little success so far.  Two plans of attack are being pursued to better the situation (without breaking vacuum) 1) make and install a gravity feed system & 2) change the impeller frequency so we aren't resonant with the building vibration, or mechanical resonances in the optics assemblies.  We've lased up to ~ 2 kW with the 1.6 micron optics set and our first measurements of the loss are about 200 ppm for the HR and 500 ppm for the OC.  This is really amazing, since the coatings were made by a vendor with very good credentials, and the expectation was the loss would be over an order of magnitude lower.  We plan to make calorimetric measurements in User Lab 1 later today to confirm the measurements downstairs.  We haven't had the opportunity to see how the 1 micron optics set performs, hopefully we will later today.

 

Other activities:
   This week has been devoted to the activities listed above, and continuing the readying of User Labs 2 & 4 to receive beam.  The internal assembly for mirror cassette #2 was completed and installed.  The turning can above it was also finished.  Work on the mirror that, when inserted, directs beam into a beam dump is in process.  The hutch going in User Lab 2 for the Dahlgren group arrived on Tuesday, and was assembled by the end of the day Wednesday.  We are awaiting electrical and some mechanical work to finish it.  The motors were installed in the OBPM, and the UHV-compatible wiring dressed out to the feedthrough.  We can begin testing next week.  We moved more hardware and UL 1 furniture to the trailer.

 

UV FEL
We received most of the support structure for the outcoupler, as shown in the photo.  Two vendors have submitted budgetary estimates on the piezos, we are reviewing their data to downselect.  We held further design meetings on the placement of the cryoshields.  Optomechanics and optics that will shape and condition the FEL before it is input to the micromachining station were ordered.
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Terahertz:

This week we started operation of the lab 3 facility with beam. Initially we had to realign the optics including the alignment laser in the vault.  Our measurements were made first with the power meter, and then with a Spiricon Pyrocam 3.  No optics or windows were used with the Pyrocam.  Since these detectors are sensitive, we cannot use them with cw beam, so we operated using macropulses to reduce the duty factor.  We measured power levels that scale to 26 Watts, and power distributions as expected.  The next step will be to compare these numbers with calculations, and in order to do this we will evacuate the beamline, and perform spectroscopic measurements.
