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Highlights:

   We re-established beam operations this week including lasing at 2.8 microns.  We continue preparations for high power operation as well as supporting Dahlgren and other user experiments in the near future.

   We hosted ONR Chief Scientist Starnes Walker for a visit on Wednesday.  He was very supportive of the work we are doing and seemed to appreciate the breadth of support we enjoy from not only the Navy but also the Air Force, Army, and our basic science and industrial users.  He offered several ideas for further collaborations in applying the FEL light.

   By the end of the week we were prepared for our bi-annual JLab Open House on Saturday where we expect about 7,000 citizens to see how their tax dollars are getting spent. 

Management:

March financials were completed and released this week.

We prepared a project status and overview presentation for Starnes Walker’s visit on Wednesday.

We also enjoyed having Michael Deitchman and ONR Project Manger, Quentin Saulter join us for Wednesday’s visit and briefing.

We prepared requested briefing material for next weeks FEL TAWG Meeting in Ballston (Arlington).
Beam Operations:

   We came back on quite quickly on Monday and had recirculated beam by late morning and lasing by late afternoon.  This is remarkably good progress after a two month down.  People did a good job of checking out their systems.  On Tuesday we improved the electron beam match around the machine and tried to optimize lasing using the radius of curvature control on the 4 inch broadband mirror.  We found that the radius of curvature did not change much but that the return spot was not as astigmatic as before.  These two facts point to the possibility that the mirror has partially delaminated from the deformable mirror assembly.  We then switched to a pasted broadband high reflector and found improved performance of about 50% compared to the mirror with the DMA.  The increase in performance is probably due to the lower astigmatism in the pasted optic.  This is an important measurement in understanding the effect of astigmatism on FEL performance. 
   On Wednesday we switched to optical transport commissioning.  We did the low level certification for User lab 1 and sent beam to the OCR for diagnostics.  We lost a hose in the power supply for the first arc however.  While it was being repaired we did a recesiation of the cathode.  By the end of the day the gun was ready to go again. 
   On Thursday the same hose repaired the previous day failed again.  We took the opportunity to do a more careful setup of the injector at full beam charge.  When this was done we got the laser started again and tested out the new spectrograph.  This allows real-time tuning of the laser wavelength.  We tuned the laser from 2.6 to 3.1 microns while lasing CW and could monitor the wavelength as we tuned it.  We could also watch the spectral bandwidth change with the cavity length detuning.  We obtained up to 340 W of laser power with the pasted HR mirror.  The efficiency at high power was slightly lower than at lower power so the mirror heating may be starting to hurt things.  On Tuesday we measured the absorption of the broadband mirror to be 0.6%, very close to the expected value for a protected silver mirror.

WBS 4 (Injector):

On Thursday we re-cesiated the cathode for the first time since it was made back in December 17, 2004. This cathode delivered close to 500 C of charge and over 175 hours of beam time. The QE was raised from 0.7% to 5.3% after re-cesiation. High voltage conditioning proceeded after re-cesiation with no problems. 

One 6-in diameter flat Stainless Steel electrode polished to 6 micron surface finish was coated in the CWM's plasma chamber with the field emission suppression film. This time the coating process was doubled in length to achieve a coating twice as thick as previously tested (~1 micron). This electrode will be mounted in our High Voltage Test Stand next week. 

Fabrication of the segmented tube for the gun assembly continued this week. Construction of the clean are in our ARC Lab is in progress. 

We prepared a draft on the performance of the JLab 10kW Upgrade IR FEL Photocathode gun as part of our contribution to the collaborative paper on DC Guns to be published in the ERL Workshop proceedings. 

A new poster on the Photocathode Gun was prepared for this Saturday's Open House.

WBS 5 (SRF):

· The first two AES 748.5 MHz cavities have completed the bulk chemistry and heat treatment processes and will be prepared for VTA testing.  The last two cavities are currently going through the dimensional CMM QA process.  

· We reviewed the status of the 100mA FEL injector unit with a focus on the assembly process and the associated engineering and design work.  We also discussed the implementation of the third harmonic cavity into the injector unit.  There are two areas of interest with regard to the incorporation of the third harmonic.  The first is the beamline transition design and the related beam dynamics analysis.  The second area of interest is the procurement of the fundamental power coupler.     

· The return end can assembly is complete and ready for final pressure testing and leak checking.  The supply end can tooling is being setup.  

· Procurement and engineering progress, for cavity string components, remains on hold until AES receives their funding for this project; this is now expected to impact the module assembly schedule.  
· The initial results of the analysis verify the need to use the HOM couplers as part of this design.  The current analysis effort is focused on quantifying the power requirement for the dissipation design.
WBS 8 (Instrumentation):

   Documentation has been completed and signed off for the RF-DC Linear Converter PCB as well as the Beam Current Monitor PCB.  Both of these board designs have been successfully tested and are ready for use.  One grade of the new phosphor powder used for Beam Viewer targets has arrived.  Data has been taken on samples of both grades of the replacement phosphor and comparisons made to the currently used phosphor powder.  The key thing to note is the response and decay time to an UV light source.  Since one grade of the phosphor has arrived a coating batch was mixed up and several coats have been applied to a new beam viewer target for testing.  A temporary cable was made up to apply 2 amps of heater power to the Broad Band mirror heater instead of the normal 1 amp.  A permanent fixture is being made up to perform this when it is needed and the Mirror Heater Chassis is being examined to see if modifications can be made to accomplish this as well. 
   All of the chassis that we have are currently tested and ready to install. More chassis are being fabricated for us by EES. The final assembly notes have been added to the drawings and are back with EECAD. Every item in the FEL that can receive a video feed has been identified and listed in the database. 
   The card readers for the new LPSS system are being setup to test for labs 3 and 4.  The cables have been rung out for proper wiring to the control room.  A separate computer was used to run the test readers in parallel with the existing LPSS card reader system.  We are working through the new card reader software with 2 live readers. 
   A temporary replacement shutter was implemented in the drive laser due to a failure of the normal mechanical shutter. This temporary shutter will only be used until the proper model arrives. In order to support ops and since the temporary shutter behaved quite differently to pulsed operation, we had to set-up each pulse mode manually for the drive laser pulse control system (DLPC). 
   Drawings and files used to populate the first two daughter boards of the new Magnet Trim Channels have been sent out for quotes. 

   The first two upgraded Video Input Chassis have been successfully tested as has the Video Output Chassis.  Installation is ready to begin at the next available opportunity. The test procedure is being formalized for future use by all technicians.  All applicable documentation is being updated to reflect changes necessary for proper operation of the system. 
   FEL Operator training will begin next week to update all personnel on the new systems and Laser Personnel Safety System features in use. 

WBS 9 (Beam Transport):

Sextupole (SF) 

•
Fabrication is continuing at New England Techni-Coil. Core parts are continuing in final machining. Coil winding form and mold remain in manufacture. 

Replacement Chicane Dipoles GW) 

•   Fabrication is continuing at New England Techni-Coil.  Steel core pieces are being pinned to make the assembly prior to glue down of the shims to make the Purcell Gaps. The first coil is potted. The mold that we supplied was worn out so they have expended a lot of time refurbishing it.  This has slowed production by several days. 
UV Line 
•   A QX Quadrupole was tested with a linear ramp hysteresis loop in a number of runs.  Reproducibility is at the level of the measurement apparatus just like the Bang-Bang runs.  However, the field map is considerably different from the Bang-Bang map, we will have to re-measure all 23 Quads.  We then connected the power end of the prototype Trim Card II and ran linear ramps using the same waveform generator.  We detect no difference in the linear ramp results.  We also tested the Trim Card prototype under a Bang-Bang protocol.  It is very robust, rising to full current far faster than our existing cards and exhibiting large overshoot when set to lower current.  We will characterize the current (with any overshoot) during linear ramp today. 

•   Three of five sub-region’s assembly drawings will have their third sheet made up with alignment point information and checked before signature, scheduled for next week.  Release of girder drawings utilizing existing girders is scheduled to accompany the sign-off.  Design work on sub regions is about two weeks behind.  We plan to make the time up with reduced fabrication time of 10 suitable girders that we have on hand.    

•   Advanced Energy Systems pointed out a glitch in our documentation to them that shows that distances between the first and second and third and fourth dipoles are not the same as previously thought.  They will have to re-do the layouts of the first and fourth chambers to shorten up the chambers. 

•   The JLab Shop modified the pole tips of the SC Sextupole to the new SS configuration. Because the longer shoulder bolts were not in yet, the folks in Magnet Test assembled the prototype using a laborious shim method to be ready to test the magnet this Saturday. 

•   Substantial progress in installation planning.  Plan to layout most of the stand positions during early May (2 days). Butch agreed Region Assembly points would be available by that time. K. Jordan agreed to bring available stands (27) into the enclosure using students. Neil Wilson agreed to install stands on a when-allowable basis. Alignment will need 7 days to align the stands after they are set in place. Enclosure will have blocks removed in late June for wiggler pit block move, grouting ad IR work. Additional "open” installation will be in late August. 

UV Wiggler Progress 

•   Argonne National Lab price was beyond our budget.  We are discussing a new, all stainless steel fabrication method with the JLab Shop that incorporates the innovation of viewer and camera ports in the Plenum.

WBS 10 (Wigglers):
   STI Optronics has already completed most of the action items from the Final Mechanical Design review and has sent us the updated drawings.  The support structure is out for bid with bids due next Monday.  They have specified 80 foot cables from the subcontractor for the control box so we will be able to route them through existing cable trays. 
    The cost estimate for fabricating an aluminum vacuum chamber for the UV wiggler at Argonne National lab:  The estimate was far higher than our budget so we are pursuing a new design using stainless steel that should be far less expensive and should still meet specifications.  The stainless steel design also allows us to use the wiggler as is and not modify the magnet clamps.  We will maintain the design modification that puts the actuators and cameras for the viewers on the same side of the wiggler.  Bids are due for the UV wiggler modifications next week.

WBS 11 (Optics):
FEL mirrors: 
We received quotes for 1.6 micron cavity optics, as well as for low outcoupling 1 micron outcouplers.  The latter will allow us to reach this wavelength via third harmonic lasing.  Metrology continues on the new transport mirrors.  Work also continues on the mirror bonding procedures, with the goal of greatly reducing astigmatism that has been occurring.

Other activities:

We were happy to support operations again!  Despite check lists, a few items seemed to be missed, (hence a Rev. 1 now exists).  The operations section of the weekly gives some details on the lasing.  One point not mentioned was just how stable the laser power was.  Also, while running beam into the OCR we saw no signs of beam motion.  The new spectrograph was mentioned; this will be really useful for operations.  Work continued on the first turning mirror cassette.  The drive laser operated quite stably, our only problems were with the mechanical shutters used to improve imaging of pulsed beam.  

UV FEL

The design of the optical cavity internals continued to progress, as did that for the optical region between the outcoupler and the collimator.  The next round of modifications to the prototype mount were received and installed.  This allows us to mechanically set position, then optimize it with PZTs.  Vibration tests begin next week.

Terahertz:

An absolute THz power meter was ordered to enable the facility to be fully characterized.  Aluminum panels for the hutch were prepared for installation.  A contract was established with Brookhaven to enable us to utilize some of their far-IR and metrology facilities.
