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Highlights:

We spent the week performing more measurements on the high Q cavity cryomirror system under various conditions.  We took a lot of excellent performance data and substantially exceeded the next FEL specification of 100 kW/cm2.  We look forward to presenting the results to ONR. 
In the Gun Test Stand the high voltage power supply stacks and HV rings got mounted.  The HV system is now ready for wiring up.

Management:
We spent the week working with the Accelerator and Engineering Divisions finding funded activities to support the staff that cannot be sustained by next year's FEL budget.  By the end of the week we had plans in place to deal with the FY08 budget shortfall.

Plans are in place for the 21st FEL User Meeting next week on Wednesday May 23.  We expect about 80 people in attendance.

Operations Summary: 
This week's operations were devoted primarily to cryo-optics high power tests, with extremely exciting results. A secondary program supported THz users. Please see these reports for details. We experienced only one major problem; the drive laser was down for a day due to failure of a water flow controller. After repair, the system recovered quickly and remained stable the rest of the week. 

The hardware remains in reasonable condition; we were able to ramp the current (while lasing) back up to 5 mA CW at 37.5 MHz with only minor tuning and (thanks to RF processing ["window washing"] of the quarter) very little evidence of quarter waveguide vacuum activity. 

100 kW: 
Machine operations and other pressing commitments precluded extensive 100 kW activities. We were, however, able to devote some time to consideration of the effect of parasitic bunch compressions in Bates-style recirculation arcs. These are of particular interest in that the emittance degradation during transport will certainly increase when charge is ramped up and the incoming emittance drops. We constructed a simple model recirculator and very roughly optimized the transport to alleviate emittance dilution. We found that even a very crude design with only cursory optimization degrades a 1 mm-mrad beam of 200 pC by only a factor of 2 during a full recirculation with partial bunch length compression. This encourages the (possibly flawed) notion that betatron-size-induced decoherence will help short-circuit CSR effects at high charge. Investigations continue.

Injector:

The DC photocathode gun has delivered about 25 Coulombs of CW beam since the cathode was re-cesiated on Thursday of last week. The maximum delivered current has been 4 mA CW and the cathode QE is about 4.5%.

GTS:
D. Bullard continued making progress polishing the moly anode plate. Our well benchmarked polishing methods for Stainless Steel electrodes are not working with this harder moly material, so Don is trying different approaches making the process slower than anticipated, but making steady progress. On Wednesday Kevin Jordan presented the SF6 transfer system design before members of safety, installation, plant engineering and FEL groups. The system layout will be worked out by Kevin and George Biallas with drawing assistance from our student Matt Marchlik. Richard Walker also made great progress this week mounting the combined toroids, power stack, and measurements stack on Monday. He is working now on the electrical connections from the electronic box power supply to the stacks. We continued studying two alternatives for Brewster Windows. One is to use standard vacuum components with a 3 inch diameter Sapphire window, but this represent a very bulky structure that barely fits within the gun chamber boundaries. The other is to frit a fused silica window on a quartz tubing brazed to a metal sleeve in a conflat flange, but is more delicate and involves specialized labor. We are also looking for the best location to install the GTS drive laser. It is not easy because the vault has very limited real estate. One alternative is to hang the optical table from the ceiling. The PSS-HVPS contactor and disconnect switch were ordered and should arrive next week for installation.

Instrumentation and Controls:

   The design review was held this past Wednesday for the SF6 gas transfer system. The purpose for the review was as much for the EH&S aspects as for the mechanical design. We are now moving on to the detailed design and documentation of the piping system. A prototype valve was purchased but was not acceptable for use. It was a 2” diaphragm valve but it has a vent in the diaphragm to the outlet side of the valve – this would cause instrument air to mix with the SF6. The penetrations for the GTS have been emptied and the covers removed for cable installation. We are in the process of generating a list of signal and power cables, the first of these cables have been pulled. Next week we will begin to monitor the vault air temperature for fluctuations to see how that will impact the drive laser installation. 
   Effort continued on the LPSS for User Lab 6.  Most of the interlock cables have been installed or relocated.  Component wiring of the PLC I/O will begin next week. A list for the laser safety eyewear for all of the User Labs has been compiled.   This list will serve as the basis for the engraved signs for the User Lab Status panel. The information on the engraved signs will have the type of laser, wavelength, power @ wavelength and the required attenuation along with the color coding that matches the required goggle. 
    On the controls side of things, the majority of this week’s work, was dedicated to the Single Board IOC functionality.  Four more completely populated PCBs were received from EES this week.  We now have five operational SBIOCs for various applications development.  The week we've spent some time working with the 3U Processor Carrier Card to setup communication with the ADCs and DACs.  The SBIOC communicates with these devices via the QSPI bus.  We've discovered some hardware changes that are required on the carrier PCB.  These modifications have been completed and documented for the next revision of the PCB.  Currently we can successfully scan the temperature crates and read back data via the QSPI bus.  We are beginning to look into the resolution characteristics of one of the ADCs on the carrier card.  We are also preparing for communications with the precision ADC on the carrier card.  The EPICS device drivers for those control pins were coded and tested. New the SBIOC can control the ADC convert and read the digital data back. It is a big progress for the 3U Processor carrier card. Progress is also being made on the Embedded BPM Electronics prototype.  The assembly should be completely assembled today.  This will provide us another platform to test the SBIOC and to also compare the data between the ADC on the carrier card and the BPM board. 
    Using the latest version of EPICS and RTEMS, we built new boot images for our embedded IOCs.  The new boot images were tested successfully on our Coldfire hardware.  Due to upcoming cyber security changes, we are trying to get a secure shell to run on RTEMS. 
   An effort has been started to provide a place online to host all of the project documentation for the single-board IOC project. Presently, the various elements of the project are not centrally located and have little to no "User Guide" level of documentation. To start, we are preparing to place much needed back-up copies of all of the of the project accomplishments into the FELWiki at: http://fel.jlab.org/go/SBIOC. We are also working to allow public access to specific folders on the web, which will allow this effort to serve the larger EICS community to benefit from this work. 
   Effort was also spent this week providing the latest version of the FEL miniphase procedure. Beginning with the original (but out-of-date) procedure written by Pavel and D. Douglas, an updated procedure has been prepared and has already incorporated the comments of FEL operators who have carried-out the procedure and provided valuable recommendations about how to improve the procedure. Additional effort was spent of ensuring that the hard-copy of the miniphase procedure is a readable as the online version.
Electron Beam Transport:

Improvements and Upgrades
SF Sextupole Magnet Testing 
•
The power supply folks were still awaiting a software license that will allow them to change the control software and fix their scaling problem.

Cooled and less resistive Wiggler Chamber
• 
As of this writing, we have not observed the response of the chamber at higher currents than the 2.5 mA reported last week. 

 Magnetic anomalies 
•
I installed a gap cam on the 4th magnet lower pole and the 3rd magnet upper pole of the Optical Chicane Dipoles.  No pole shim deflection was seen. 

Gun Test Stand (GTS)

• 
The procurement package of drawings and specifications for the Gun SF6 Tanks went out for bid on Monday.

• 
Stephanie Slachtouski is through with laying out the second generation solenoid for the GTS that will have the split face pole pieces, water cooling and integral, Haimson style coils that can be left in place during a bake.

• 
I started working with the mechanical engineering student, Matthew Marchlik to implement the SF6 Gas Transfer System that Kevin Jordan conceived and which was reviewed this past Wednesday.

•
We made progress in laying out a Brewster window concept that uses a commercial lat sapphire window that we can weld into an angled socket/tube/flange unit that mates with the flange on the Gun Vessel.
High Power Optics Risk Reduction
Cavity/Transport

The activities this week were centered on assembly of two high power mirror cassettes that will be installed in Lab 3a and 5. One stage has been cleaned and assembled and the second disassembled for de-anodization. Two upper stage assemblies are complete. These include the optical mount support frame, optical mounts and a chain assemble to support the electrical wiring and cooling lines. The two optical mounts required for the high power turning mirrors are at the machine shop for modification and will require de-anodization after modification.  Parts for the insertable mirror for the two high power setups are also being collected and assembly will begin today. The final specifications for the outstanding optical transport linear stage were prepared and sent to a vendor. A self regulating valve for the drive laser heat exchanger failed this week. A temporary manual valve was installed and seems to be working well. The drive laser vendor no longer supports this type of laser but a replacement was found and ordered. Documentation for electrical wiring of all the optical cavity and transport systems is being prepared. We received some of the Macor parts to be used in the 2nd Generation Deformable Mirror Assembly this week. The sapphire optic needed for this assembly was also ordered.  
 

Drive Lasers
We started the week with fixing the drive laser chiller which failed to keep the coolant at the desired temperature. There is no spare for this old part so we replaced it with a simple water valve. After considerable adjustment and laser cavity tuning, we were able to bring the drive laser back to normal operation. We have already ordered a similar part and will install it into the chiller after it comes in. We have finalized the specifications for some key optics for the Gun Test Stand as well as the location of its drive laser.  We are waiting for the THz lab to be certified for the EO sampling experiment.

Terahertz: 
This week, the THz lab was recertified for delivery of THz beam.  The interlocks and safety systems for the Ti:Sapphire laser have not been incorporated into the LPSS yet, so the lab is certified strictly for THz beam operations.  Kevin Jordan and Jim Coleman worked very hard to make sure that the LPSS operated properly. 

Once the lab was certified, I was able to work on the noise measurements of the THz source which is part of an ongoing project to quantify the source noise of an ERL based accelerator as compared to a storage ring design, such as the NSLS where we are also performing these measurements.  We ran into numerous problems with several of the systems that are part of this measurement, and as of Thursday night, we have not been able to take the necessary data under vacuum.  We were able to take data in air with all of the other systems working though, and we will attempt to complete the tests under vacuum today.  This study is of particular importance for the development of 4th generation light sources. 

Related to 4th generator light sources, we are also hosting two visiting scientists from Daresbury who are working on the 4GLS project there. Mark Surman and Hannon Fersi arrived Wednesday and have spent much of the week completing their training and learning about the FEL Facility.  They will be presenting at the FEL User Meeting next week and will be observing and assisting with the THz noise measurements as well as with the double resonance measurements planned for next week with Harvey Rutt.
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