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Highlights:

After some planned maintenance activities early in the week, we began the process of tuning the FEL for pushing the power with the newly installed high power 2.8 micron optics.  Yesterday, our master beam tuners were able to push the lasing efficiency 

up to 1.5 kW/mA –full 50% improvement over our results last week and matching 

with our model predictions. Tune-up work on optimizing the beam transport after the wiggler is in process before we push cw operation at high current.  Details are in Steve Benson’s “Operations” summary below.

We recesiated the photogun cathode this week, which is the first time it was rejuvenated since last December after having delivered more than 600 Coulombs.

The Laser Safety System interlocks were successfully commissioned for the terahertz lab.

Next week we will be interleaving high power operation with low power operation at 1-3 microns for the Dahlgren and Harvard MGH user groups.

A very successful workshop on THz applications was held yesterday and today at SURA Headquarters in NY.  A brief summary is given by Gwyn Williams in the THz section of this report.

Next week we are co-sponsoring a workshop on “Applications of Free Electron Lasers to Biology and Medicine” with EVMS, UVa, and Harvard MGH. The program is given on the workshop website: www.jlab.org/intralab/calendar/archive05/LBC/
Management:

We had our monthly WBS manager meeting to review the cost-performance data for May on the IR and UV projects.  For both projects we are on track for (useful!) expenditure of all allocated funds by the end of the FY.

 In addition, the first of several planning meetings was held on Wednesday with our engineering and installation representatives to plan the detailed activities for the June 20-July 5th and end of summer installation periods.  The installation periods are mainly for UV hardware, in addition we will be switching the IR wigglers and 2nd cryomodule out in the second and longer installation period at the end of August.

Operations:

   This was a short week made shorter by a planned CHL trip on Tuesday.   We took advantage of the CHL trip to recesiate the gun and perform some other minor maintenance activities.  The drive laser was tuned back up and the drive laser enclosure laser personnel safety system  (LPSS) was certified.  By the end of the day Tuesday we were able to run beam again.  The plan for the week was to take advantage of the nice optical cavity demonstrated last week and optimize the electron beam to try to get the predicted efficiency. 
   On Wednesday we phased the injector up.  This was slowed by some phase or tune drifts in the buncher cavity.  Once the phasing was done we tried to match the phased beam to the linac.  The transverse and longitudinal phase space distributions seemed to be bifurcated with two almost independent distributions.  This made matching just about impossible.  We then tried to eliminate the bifurcation by changing the focusing in the cryounit.  This worked well and we had a nice match to the linac by day's end. 
   On Thursday, the morning and early afternoon was spent matching around the machine with the new injector setup.  The matches could now be made to agree with the model and a good match was achieved through to the wiggler.  The match from the wiggler to the linac was so-so but good enough to run CW beam.  After optimizing the cavity and electron beam steering we quickly produced 900 W with only 0.6 mA of beam  power.  We then ran 9.4 MHz and obtained 1650 W at 1.1 mA.  No evidence was seen of any mirror steering or cavity length changes at this power level.  This efficiency is consistent with predictions of our spreadsheet model.  During a lull in tuning we also certified the LPSS for the optical control room. 
   Today we are working on the match from the wiggler to the linac so that we can transport high current beam while lasing with the 1.7%  extraction efficiency.  This is hard since chromatic aberrations can be vicious with a large exhaust energy spread.

WBS 4 (Injector):

   On Monday we re-cesiated the cathode for the second time since it was made back in December 17, 2004, the cathode has delivered close to 600 Coulombs since then. The previous re-cesiation was performed on April 13, 2005. The QE was increased from 1.5% to 5% with this week's re-cesiation, recovering 96% of the previous QE. After optimizing the drive laser alignment the cathode delivered full charge at 135 pC with 20% request on the drive laser polarizer. 
   Continued high voltage testing of the field emission suppression coating on a flat electrode with satisfactory results so far. At 17 MV/m the average current is 20 pA. 
   Polishing of the second support tube segment continues. Design of a coil for coating the gun chamber with a NEG film is on progress. Drawings for the new gun chamber have been signed-off and were submitted to the machine shop.
   A program to calculate emittances from the data generated by the LANL PARMELA version is under testing. The injector with the new solenoid setting was modeled in our CEBAF-FEL PARMELA and results are being studied. We are trying to find some guidance from the model to setup the laser-buncher ganged phase and minimize the energy spread at injection.

WBS 5 (SRF):

The supply end can completed the cold shock process and is being prepared for leak checking.

The first two cavities are scheduled to go into VTA stands and be qualified cold next week.

Cavity string valve specifications are going back to the vendor for a final budgetary estimate prior to placing a purchase order.  

Progress on developing HOM analysis models, PARMELA models and mechanical layout models is continuing with all the available information.  

A technical coordination meeting will be scheduled between AES and JLab on June 17th to ensure design goal convergence.
WBS 8 (Instrumentation):

   With the success of the multipass BPM studies from recent running, we have decided to move forward with the Acqiris 2GS/s two channel sampling card (AP201). This week we were able to build the rack-mount PC that will host the ADC card.  A timing circuit to ensure that the H-bridge configuration is in a safe condition before allowing the polarity to be reversed has been designed and tested.  After getting together with all parties involved the required interface for control and status was confirmed and implemented.  EECAD is developing a schematic for the entire circuit at this time and a copy should be available for review.  The enclosure used on the Xantrex sextupole power supply is being modified to incorporate the switching electronics and the necessary interface connections. The Beam Viewer Control Crate upgrade is making progress.  We were able to firm up the design for the processor card this week which will be submitted to EECAD for documentation ASAP.  A front panel design has been completed and will be submitted to EECAD at the same time the card design is.  There are several remaining issues on the Control Card and the back plane but these should be resolved soon so they also can be submitted for documentation. The new revision for the Silicon Diode Temperature Boards has been finalized and the boards are out for fabrication.  Parts are being gathered and assembly should begin late next week.  We are testing the RTD portion of the board and will begin assembling those boards as soon as the testing is completed. In support of the Injector Test facility that is being constructed here at the FEL, we are gathering parts and documentation for another Photocathode Mapping System Control board. 
   Work while the tunnel was open took place this week. The MPS was updated this week to include optical cavity valves VBV1V00 and VBV1V00A as Beam Mode 2 devices (in Machine Mode 3 only (Energy Recovery Mode)). This will keep the FEL light from damaging the valves if they are inserted while the FEL is lasing. The reproducibility of the QX magnets was tested this week and George Biallas was assisted in this process. A Hall probe and camera was installed on MQX5F09 so it can be observed while the machine is operating. ITV5F10 was also fiddled with once again and it seems as though we might have gotten a little more light out. The problem seems to be that there is too much gold on that particular window. Modifications of the lab 3 Hutch Bypass LPSS interface were completed this week to allow alignment mode. This completes construction of the THz lab. Hot checkout was performed and we believe that it is ready for LPSS certification (Finally!!). A few activities were also accomplished in the DMA assembly lab. The camera and flat screen monitor are now securely mounted inside the clean room area of the lab. The 4 Channel Solenoid Fail-safe Interlock prototype PCB has returned from EES and is now ready for testing. In concurrence, wiring of the test box for the system has also been completed. The heat shield/electrical cover in Lab 1 was redesigned to include a removable, front cover and a longer, more encompassing rear section to protect from electric shock, with a removable bottom piece. 
   The software focus this week was the STI wiggler system. The controls are going to be implemented in EPICS. Working with Al Grippo to mesh the command structure for the motor controller into previously tested EPICS code for a fast turn-around time. Have a test program ready for the motor controller but are waiting on the parts to safely supply power to the motor controller. We continued to train Matthew Stokes on Tcl programming and the required EPICS knowledge to interact with the controls system for automating the miniphase procedure. Also we are trying to wrap up the epics2devlore application. We are working with Rich Evans to test the RF Fault logger to be followed by some requested Gun data tracking from Carlos Hernandez-Garcia. 
   In response to a request to look into the long term trends of the machine settings (via the BURT/All-Save Data), we have taken the time to import all of the All-Save data from 2005 into the devlore system. Currently, we are working to present the data for review early next week. Work continues on an I&C/Optics interface document to provide a clear picture of what instrumentation and controls are required for all of the optical systems. 
Our new trailers have arrived and are nearly ready for occupancy.  Move preparations are nearly complete and we are all anticipating the added work space.

WBS 9 (Beam Transport):

Sextupole (SF) 

•   Fabrication continues at New England Techni-Coil. All the 66 coils are scheduled to be wound by Tuesday of next week. Potting should start next week. The primary machining/ grinding on all core parts is complete and the first trial assembly of a core has started with good results. Coil mounting pieces and field clamps are almost complete. 

Replacement Chicane Dipoles GW) 

•   Fabrication is continuing at New England Techni-Coil. The first dipole is ready for assembly. Gluing of the Purcell gap pieces of the second core is about to start. The fifth (of 8) coil is on its forth and final layer. Machining of the top and bottom pole plates of the third and forth dipole is almost complete. 

UV Line 

• 
We measured the set ability and repeatability of a QX in the IR machine. Repeatability was good at the resolution of the probe. Set ability was not good. 

• 
We did further tests on the stand to assess repeatability and the qualities of the various power and trim card supplies with the “Bang-Bang” protocol and the linear ramp protocol. 

• 
We are trying to home in on a hysteresis and setting protocol that fulfills David Douglas’ specifications both on the Test Stand and in the system. 

• 
One of the two remaining regions being designed by the Engineering Group is in signing and the second is well on its way to full design. 

• 
The sixth (GW Chicane) sub-region, chamber and stands, drawn by Advanced Energy Systems remains in signature but the Chambers have started fabrication in the Jlab Shop. 

UV Wiggler Progress 

• 
No progress on the new Wiggler vacuum chamber. 

IR PM Wiggler Vacuum Chamber Progress 

•  We obtained a bid from one vendor for making the raw stock for the new PM Wiggler vacuum chamber. 

WBS 11 (Optics):
FEL mirrors: 
   This week we attempted to temperature cycle the 1.6 micron mirror with the small amount of residual astigmatism.  However, this didn't work, so we are completely debonding it and starting from scratch.  Mirror frames have been brazed and are being leak-checked this afternoon.  We were informed by the vendor for our 1.6 micron HRs and 1.06 micron, 96% R OCs that they will be shipped next week.  This is sufficiently early to allow us to meet the installation schedule for the last part of the month.

As mentioned in the Operations section, our 2.8 micron mirror set is operating quite nicely.  

Other activities:
   We started the work week with activities whose goal was to improve FEL performance.  The drive laser alignment was somewhat improved, and we worked to reduce the "water wiggle", cooling water induced vibration of our outcoupler.  FFTs from the OCMMS showed what our eyes told us; by better dampening the input (and output) from the chiller, the noise spectrum shifted down in frequency, and was less likely to drive one of the resonant frequencies.  Thursday's lasing clearly showed that the most apparent  (by eye) vibration had been ameliorated.  Some work was done with the rapid feedback circuit, and it will be continued next week.  

UV FEL
We ordered LabView drivers for a fiber-based spectrograph.  These can be modified to allow us to access the spectrum with our EPICS controls.  We met on the bakeout jackets an are close to making an award.  Drawings for the top-level assembly (and installation points) of the HR region were signed off.  All optics elements received their nomenclature.  A "mini-review of the Optical cavity is scheduled for early next week.

Terahertz:

Gwyn Williams presented a talk at the 2nd THz Applications symposium sponsored and hosted by SURA.  A very impressive list of speakers and attendees were there, fully representing university, industry and national laboratory activities. 

A noticeably higher level of excitement and readiness for THz technological deployment was evident at this lively meeting.  Whereas at last year's meeting it seemed that THz deployment was 10 years away, the impression now is that it is closer, perhaps 5 years away.  In contrast to last year, many of the speakers showed actual spectra, images, and facilities. 

From our JLab program we showed spectra, and talked about our high power broadband user facility, which attracted much interest, particularly for imaging applications.  In particular it is evident that a powerful source would enable room temperature cameras to be employed. 

However, it is evident that urgent programs to establish safe human exposure limits are necessary before any source that is higher in power than 1 mW, can be deployed.  Accordingly discussions took place with the Air Force Research Lab (Brooks), about a collaborative program to study the effects of high power THz on biological systems.
