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Highlights:

This week we concentrated on two major activities: (1) fine tuning the driver accelerator for pushing the power at 1.6 microns; and (2) preparing User Lab 4 and other systems for next week’s user run by the Aerospace team to test UV microfabrication techniques. 

-our master electron optician (Dave Douglas) with the help of Pavel Evtushenko collected beam-orbit and emittance data to fine tune the accelerator match to the wiggler. By late yesterday a high efficiency laser mode (~1.6 kW/mA) configuration was obtained. 

- User Lab 4 which houses the “Laser Microengineering Station” (LMES) built by Aerospace Corp. is planned to come into laser operations all week for experiments on UV microfabrication techniques using a special photo-etchable glass. This week the Optics and I&C teams completed the Laser Personal Safety System for Lab 4 and it was certified. UV laser light will be provided to Lab 4 by harmonic conversion of 1 micron FEL light to the required 355nm. The required 1 micron FEL operation was demonstrated at the end of shift yesterday and the harmonic optics have been installed in Lab 4.
-Other accomplishments this week include a successful nanotube production run early this morning. A full target was consumed in less than 2 hrs of exposure to the FEL at ~1kW, produced more than 7 grams of product material for analysis by NASA.

-The THz team produced its first in-vacuum spectrum in the THz lab using a newly completed vacuum spectrometer.

After completion of the Aerospace run next week we will return to high power IR operation during the week of Aug. 7-11. 

This weekend we are hosting a visit from a film crew from the History Channel who are producing a documentary on the history of the laser.

Management

As a follow-up to our discussions with the JTO director last week, we considered a number of technical development topics that might be suitable for our next grant submission to JTO. Also George Neil and Roy Whitney attended a briefing and review held this week in Washington on potential topics that might be funded by the MDA on laser technology development. 



We continued to fine tune our cost-performance plan for the last quarter of FY06 and for all of FY07 in preparation for a meeting with ONR and PMS-405 on August. 9th. 

Today we held our monthly conference call with members of the Biomedical Photonics Consortium as we continue to prepare our joint proposal to NIH due in December. We are pleased to announce that Frank Lattanzio from EVMS completed his training this week and became the first member of the consortium to become a full-fledged FEL user.

The Accelerator Division and the FEL Dept. co-hosted a conceptual design review today for a compact THz source proposed by G.Kraaft and G,Myneni and a status report on current THz project in the FEL Facility with our partner, AES, Inc.

WBS 8 (Instrumentation):

Operational testing of the Lab 4 LPSS continued this week.  Further troubleshooting and debugging revealed a couple of software conflicts with the EPICS mirror position request interface and a timing error with new HID card reader. Once understood, these problems were resolved. Certification of the User Lab 4 LPSS has been completed. Continued support and installation of the I&C resources in User Lab 4 for the Aerospace LMES. We commissioned 16 new video lines for the LMES. 8 video from Lab 4 to the FEL video switcher system and 8 video lines to Lab 4 from the FEL video system. We configured an new 4 channel web video server (felaxis04.jlab.org) and we chased down a wiring problem in the overhead TV monitor (#16 in the system).
    In addition to the Lab 4 work, we are very happy to report that we were able to pump down the THz FT-IR in Lab 3 to a vacuum of <2 Torr. This is the first time that this Interferometer has been operational under vacuum. As a result, we were able to take THz spectrum data without the usual corruption due to water absorption from the air. This concludes my Thesis work being done on the topic of multi particle THz synchrotron radiation. 
    Two attempts were made at a production run for carbon nanotubes this week. The first failed due to a minor trim magnet problem, and the second resulted in a record amount collected. There was over 7 grams collected from the cold fingers and additional amount not yet collected from the can assembly. We are now using targets that are 20% longer, this resulted in a run of 1 hour and 50 minutes at powers greater than 1 kW. 
This week cables were pulled to lab four for the harmonic blocking filter and for stepper motors.  Power supplies for the lab 6 ODU experiment were modified with key switches to meet ANSI standards.  Cable tray was hung in lab 5 for the upcoming conversion to a user lab, and work continued on the ITS. 
    We have also been working to correct subtleties in the EPICS program that calculated a status bit for the users to indicate that the FEL alignment mode is OK. This correction will go into effect when we reboot iocfel7
    In preparation for moving components into user lab five, a CAD model was made to locate all of the utilities in the room such as outlets, water lines, and air lines. The cable tray in lab five was also relocated to cover the entire length of the room.
WBS 9 (Beam Transport):



IR Machine Operations
•
In work for the New Gun and injector Test Stand, Julie Leverenz is continuing the procurement of the stalk retraction system.  Ron Lassiter, the designer was called on to provide some help to a Hall C project so he was unavailable.
•  In our process of responding to high temperatures in the Wiggler Chamber, the Shop is starting to weld up the second chamber.  We are still considering a proposal to fix the OCMMs. 
•  Magnet Test started continuing sextupole measurement by setting the magnet up on the stepper stand using a new stand fixture they designed and made.  It will enable fast cycle time on subsequent measurements.  They are adding the reversing switch back onto the power supply.  They are poised to start the reduced hysteresis loop protocols that may eliminate the high quadrupole term observed at some currents in former measurements.  Neil Wilson and Rick Taylor examined the Sextupoles in anticipation of installation around the beam chambers in the arcs and made some recommendations for tools and pins that would make the job easier.     
•  During the down period this afternoon I will look at the region front of the Debunching Chicane to see if I can shoehorn in an additional corrector pair.
•  Earlier in the week, I used the gap camera on the first two dipoles of the Optical Chicane to see if there was any delamination that corresponded to the beam optics anomaly David Douglas observed. No delamination was seen.  A further check by folks looking for iron-based tools along the entire beam line also was negative. 
•  In response to David Douglas’ concerns about quadrupole set-ability (which has been a 18 year concern) I am looking into a program that swaps quadrupoles for six existing quadrupole positions in the 5F region. I propose they be measured per the anticipated UV protocol along with using borrowed Trim Card II cards. This protocol may live up to his expectations and this trial run in the IR machine allows us to get started earlier.  The events that now make this possible are the vastly improved repeatability of the rotating coil stand in Magnet Test (thanks to Ken Baggett) and the availability of the new, programmable trim cards, that may at this point be bug free.  Our small installation would serve as a good test bed and we could recover original operation with old trim cards.  The new cards still need the hysteresis loop programming and the EPICS control issues need to be worked out.  I am working with Bill Merz to see if this plan can work.     
Experimental program
•   In news about the a quick experiment that uses laser light to look for a pseudoscalar particle that couples to photons, Magnet Test will test the auxiliary poles on the pole extension to see if we can raise the end fields to the 18 KGauss next week. Similarly, Dan Oprisco will start making the Collimator, the Turning Mirror Can and the Harmonic Blocking Filter Unit next week.  These three parts constitute the bulk of the items needed for the optical beam line.  Magnet stands are in fabrication and funds are released to buy the remaining three sets of magnet shims to get to 18 KGauss.
WBS 11 (Optics): 

The major effort of the week was preparing for the LMES experiment. After having aligned the mirrors in Lab 4’s mirror cassette and verifying the functionality of both the motor and all four limit switches last week, we had a limit switch failure and mirror misalignment. The last limit switch in the cassette, corresponding to the silver coated broadband mirror slipped down so it no longer contacted the linear stage slide. When this limit failure caused the mirror cassette to reach the mechanical travel endpoint and jar the mirror mount. Before we vented the alignment was checked and it was found to have moved but still within the transport aperture. We vented only Lab 4 to fix the limit switch. By only venting Lab 4 we were able to quickly recover the vacuum once the limit switch was fixed. When checking the alignment of the mirrors in the cassette we suffered another limit switch failure. This limit switch was on the aluminum coated broadband optic. The mirror cassette once again reached the mechanical stop and this time it misaligned the mirrors. The  I&C group has added code to the PLC that will prevent this in the future. We are preparing to vent the optical transport system to fix the limit switch and align the mirrors this afternoon. The optics to harmonically generate the UV light for LMES was installed and aligned. The Laser Safety System for Lab 4, with exception of alignment mode, was also certified. 

Work continues on the cryo-mirror experiment. We are happy to welcome Bill Schneider to the team as a consultant. Bill brings with him vast experience as a mechanical engineer and will help us with all aspects of the cryo-mirror. We had a meeting with the Cryo Group to discuss the logistics of venting the OC vessel helium line when we install the cryo-mirror.

Finished performance tests on the fiber laser system. This laser was chosen as one of candidates for use as the injector test stand drive laser. A meeting was held to discuss the results and further work needed to improve the temporal performance in order to meet the FEL injector requirement. We spent some time this week in analyzing the data taken for the FEL pulse chirp experiment. We assisted ODU users in upgrading their laser power supply to meet the safety requirements of Lab 6. Dave Hardy completed his recertification as an ARM.

FEL mirrors
Operations this week concentrated on the accelerator, so there is no new data on mirror losses.  Instead, we worked on analyzing the data we've collected so far, and did planning for future experiments.  One result from the analysis on high power 1.6 micron lasing is that the absorbed power on the mirror, at about constant output power, has fallen by over a factor of 2, from ~12W to ~5W.  We had to give up the nice thermographic camera that has been so useful last week, and while we await receipt of a new one, we are using our uncalibrated (for emissivity) IR cameras.  This week, interface cabling was connected so we can at least control the camera and keep the output on scale.  We also need better determination of the near-infrared mode size to help anchor our analyses, so a camera well-suited to that task is on order.
We are in the process of doing a more thorough statistical analysis of the quality of the coatings we're receiving from CSU and the industrial vendor.  We confirmed that our best form, low f/# lens is up to the task of focusing our 1064 nm output into the damage test setup.  We're also working through the new thermocouple fixturing employed on the laser calorimeter, and have gone through a mock exercise of mounting and then switching samples.  The beam dump for the advanced drive laser was placed in position, and holes in the laser hutches were drilled for the required inputs.  At this writing we plan to set the first hutch in position today.
Terahertz:
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We achieved another important milestone this week in the THz lab.  We were able to run the THz spectrometer under vacuum for the first time.  The setup was certainly not ideal and we had to accept operating with a fairly large vacuum leak that surely limited our ability to eliminate water absorption from the spectrum entirely.  We should soon receive the parts necessary to properly setup the spectrometer under good vacuum conditions, but with this initial test, we were only able to reach an ultimate vacuum of ~ 2 Torr.  In spite of this, there is a noticeable improvement in the spectrum collected as shown in the figure below.  The most important result of this test was that we were able to verify that the spectrometer would perform well under vacuum conditions since it was not designed for this.  We will continue to test and refine the spectrometer and software in an effort to provide the best possible spectrum measurements for our users and for accelerator diagnostics.  The data taken under vacuum also represents the culmination of Rich Evans’ thesis work. 

Also this week, we began discussions with a scientist from NASA Goddard who has expressed interest in examining lunar simulants with the THz beam.  This adds to our growing list of users submitting proposals to conduct research using the JLab – FEL THz source.



















