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Highlights

We have continued our efforts on the Gun Test Stand, getting the HV power supply prepared for testing next week.  We have finalized the optical table mounting for the drive laser and designed the Brewster window system. Instrumentation is developing nicely, too.  We have received a custom meniscus lens for the THz system which will help our imaging activities for that wavelength region.

 

Management

Efforts are underway to detail all the activities planned in the FEL facility this summer. We will hold a scheduling meeting next week to finalize installation work.

We continued our efforts developing the FEL Vision, this time meeting on the science activities.  Associated with this we worked on a summary FEL performance data sheet and a prospectus for discovery class experiments that could be performed.

We prepared a "Lessons Learned" document as part of our closeout of the last ONR earned value contract which closed March 31.

Injector:

FSU FEL injector design

Working on the Florida State University FEL design, we evaluated possible performance of an injector for the machine. The injector composition is very close to the one presently used at JLab FEL, which is a DC photo gun, a buncher cavity operating at 1300 MHz and two SRF cavities. Two TESLA type cavities are used right now in the design. The design is made based on PARMELA simulations. We have studied the system performance by changing the settings of the main components in a systematic way. Thus we have obtained dependences of such beam parameters as transverse and longitudinal emittance, bunch length, energy spread, and RMS beam size as functions of the SRF cavity gradients and phase as well as the buncher cavity gradient and the two focusing solenoid strengths. The study has been done for the bunch charge of 84.6 pC assuming the initial longitudinal distribution of the bunch to be Gaussian with RMS of about 10 ps and initial transverse distribution to be Gaussian as well and with 4 mm RMS truncated at 8 mm. It is also assumed that the photo cathode is prompt. Under such conditions the simulations show very good performance of the injector. The figures 1 and 2 show an example of the longitudinal and transverse beam parameters evolution along the injector. As one can see in the figure the simulation predicts the transverse emittance to be about 4 mm(mrad simultaneously with the longitudinal emittance of about 9 keV(ps. Such a good performance is partially due to idealization of the system, when simulated by PARMELA.

As a next step we will evaluate performance of the system at 135 pC bunch charge and integrate the injector design with the lattice design.
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Fig. 1 Transverse beam parameters evolution along the injector
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Fig. 2 Longitudinal beam parameters evolution along the injector

Gun Test Stand 
HVPS – The HVPS for the Gun Test Stand is missing only 2 additional cables and a SOP before it is ready for initial testing.  The cables will be ready next week while I will be away.  Upon my return the SOP will be written.  Gauges and interlock switches are also being mounted next week.  Two (2) Conditioning Resistors are ready for the first of 4 heat treatments.

We performed prep work on the DC photocathode gun for removing the GaAs wafer and for other maintenance.

We did the final review of the design for the Brewster window mount. Drawings will be completed next week and sent out for bid. We received a No Bid from one of the Sapphire window vendors and we are waiting the answer from a second vendor. The Sapphire window will be brazed to a metal adapter for final welding onto the Brewster mount.  
Instrumentation and Controls:

    With great regret the I&C team is bidding farewell to Rich Evans. "As many of you now know, I have just accepted a position with the Operations Support Group (PBOSG) of NASA's Plum Brook Station in Sandusky, Ohio. This decision will conclude my 10+ years of service to the FEL and to Jefferson Lab. My last day will be June 15th, 2007. Please wish me well and know that I could not be more proud to have been a part of the FEL team and to have participated in the scientific research program which produced the world's most powerful tunable laser. My decision to leave the lab is driven by my personal goal of being closer to my extended family in Western PA. I will miss you all very much and carry with me the tremendous pride that I have for all of you. Thank you." Richard Evans  As a result, primary effort this week has been spent accessing the list of projects and systems I have specialized knowledge in and preparing to pass the baton to very capable hands in the I&C group. Also, Carlos has a new JLab mailing list for the GTS which is: fel_GTS@jlab.org and I have been working with JLab's Electronic Media group who are working on a custom FEL skin for our FELwiki site (...don't worry...they are doing this for free!!!) Additionally, I am still in the process of providing the Devlore configuration control database functionality in the FELWiki with the goal of decommissioning Windows-based server laser.jlab.org. 
    This week the SF6 system design was developed further.  The pneumatic controlled valves were tested and selected.  Developed a more detailed schematic of the system including valves, the vane pump, vacuum pump, an aftercooler, and filters.  The GTS drive laser hanger design is on its third revision and is now near completion.  The machine shop will be contacted to determine the feasibility of modifying the table to allow the "all thread" to pass through.  A panel was fabricated to mount the pressure transducer, pressure gauge, and other switches for the SF6 system. 
    Further work this week was dedicated to the GTS HVPS Control Interface.  The cables needed to run the HVPS in local mode have been installed and terminated.  Some other control cables that will be needed for the remote interface have been installed as well.  An up to date list of cables and connections is being kept to create a system print of the HVPS Control System.  Some more details about the layout of the HVPS crate have been worked out but this it at a stand still until the PSS interface is cleared up and defined.  Since there is a need for several beam viewers and insertion devices, some work has been dedicated to the new beam viewer crate design.  There were several issues with the prototype backplane that were corrected in the layout and resubmitted for manufacturing quotes.  Several parts were ordered to assemble the breakout connections for each device and the MPS interface.  The next revision of the 3U General Purpose Processor Card will be used in this crate since the digital I/O portion of this card is fully functional and ready for use.  The revisions to this card is already underway. 
    Effort continues on the LPSS system.  The Omron network interface (Controller Link) has been implemented on the test stand for all 6 Labs including the Master.  The routing table and data link were configured for 50 word transfers. At most, we will only use 9 words so we have plenty of overhead.  The control code for the parrot board was downloaded into UL 1 and we will be able to trouble shoot the hardware and software next week. Wiring continues on UL 6 with the door interlocks, maglock, warning beacon and motor controls completed. 
       During the week the spare stepper motor chassis was troubleshot and tested. After extensive rewiring and continuity testing the problem was reduced to a voltage drop caused from within 5 of the Microstep Translator/Drives. Each drive will now be tested individually to further investigate the issue. 

Electron Beam Transport:

Improvements and Upgrades

SF Sextupole Magnet Testing 
•            The power supply controls are working except for the final adjustment of current scaling.  We are now in a position to get an estimate of how much it will take to measure 4, 8 and/or 11 sextupoles and see if the testing and installation during the shut-down can be squeezed into our budget.  Substituting at least the four sextupoles in the first arc is a strong “like to have” by the beam operators. 

Magnetic anomalies 
•            The camera is remains on the lower pole awaiting the Power Permit status for a ramp of the magnet string starting next Monday evening.

Gun Test Stand (GTS)

•            We extended the bidding period for both the procurement of the Gun SF6 Tank system and the Gun Solenoid at the request of the vendors.

•            Matthew Marchlik was joined by another engineering student, Brian Hankla in working out the details of the SF6 Gas Transfer System

•            The simplified Brewster window design was slightly reworked to make it vent vacuum more appropriately.  We are adding window procurement and mounting details to the assembly.

•            We worked with Shukui Zhang to finalize the mounting method and position of the Drive laser table.  We will hang the table in the upstream end of the enclosure by threaded rods through the table and from mounting plates in the ceiling.  Three 8 inch diameter columns compressed by the threaded rods against the ceiling will stabilize the table laterally.  We will have to buy or construct movable work platforms for personnel to service drive laser.  
High Power Optics Risk Reduction 

One of the results from the High Q test was that the high reflector (HR) mirror with the aluminum underlayer had significantly better performance (less scatter and loss) than one made by the same vendor a year earlier.  The reason for this difference was due to a rather unconventional change in the coating design which lowered the scattering by at least an order of magnitude.  The reason for the > 3X reduction in loss is less clear, but in any case, the ordering of the coating materials, relative to those for the outcoupler (OC) suggests a route to reduce the losses we measured in that mirror.

To expand on this statement, consider that evidence from earlier research, as well as our own, posits that the increased loss in the FEL cavity mirrors relative to those made for conventional lasers operating at similar wavelengths is due to the presence of UV photons from the laser's harmonics.  In the High Q test, the percentage of these UV photons striking the HR mirror was nearly the same (+96%) of those striking the OC mirror, yet the HR mirror had several orders of magnitude less loss.  In going over the details of the coating design with our vendor, the difference in the way the coating was designed was clear.  As the vendor considers their approach proprietary, the details of the coating difference can't be revealed.  But, we see a path forward to try some experiments with test samples to see if indeed we can lower the loss in the OC mirror.

Terahertz: 

This week, we received the HRFZ-Si lens made by ThorLabs/NovaPhase.  The lens form is a meniscus lens, similar to those found in eyeglasses, and is expected to provide much better image formation at large conjugate ratios, where it will be possible to image a larger field of view.  We will attempt to characterize the lens at the NSLS if possible before the FEL comes back online.  Also this week, we completed preparations for our presentation at the SURA THz Applications Symposium, to be held next week, June 6-8.
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