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Highlights:

This week the operation of the FEL Upgrade was dedicated to two primary activities:

measurements of the effect of decreasing the Rayleigh range of the optical cavity mirrors on FEL performance; and (2) set-up and operation of the FEL at 1.7 microns for the Harvard Mass General user group.

We were able to collect a set of interesting measurements on the effect of shorter Rayleigh ranges on FEL performance. If the Raleigh range of the optical cavity can be shortened for a given set of beam parameters, the total optical cavity length can be minimized. This effect was first suggested by Bill Colson and his students at the Naval Postgraduate School. Since the optical cavity length is often the largest linear dimension in an FEL design, optimization of the Raleigh range can lead to more compact FEL designs. This work is being supported by our recently arrived grant from the DoD Joint technology Office.

At midweek, we set the FEL for operation at kilowatt levels at 1.7 microns for the studies by the Harvard Mass General group led by Rox Anderson. This was the fourth experimental run in the last 18 months led by Dr. Anderson on studies of differential heating of fat tissues using infrared light tuned to C-H stretch vibrations. A complete set of measurements was performed with incident light at 2.5 to 25 J/cm2 on several fat and fat-containing samples. The near term application of these studies is the treatment of acute acne-the most prevalent skin disease.  A promising long term application of these studies is the treatment of arteriosclerosis. Dr. Anderson is a member of our biosciences user group.

Next week the operation of the FEL will be dedicated to beam studies led by Dave Douglas. Dave will be doing beam –orbit and beam optimization studies in order to identify any gremlins in the machine prior to our planned shut down for approximately two weeks on or about Sept. 11th to install hardware for our cry-cooling experiment.

Management:

Six (6) papers on the JLab FEL will be presented at next week’s FEL 2006 Conference in Berlin, Germany, August 27-September 1, 2006:

Shukui Zhang (2):  Phase Noise Comparison of Short Pulse Laser Systems and Longitudinal Phase Space Characterization of Electron Bunches at the JLab FEL Facility

Steve Benson:  Harmonic Lasing Characterization at Jefferson Lab
George Neil:  On the Design Implications of Incorporating an FEL in an ERL

Geoffrey Krafft:  Performance Achievements and Challenges for FELs based on Energy Recovered Linacs
Pavel Evtushenko:  Bunch Length Measurements at JLab FEL

We prepared a response to ONR’s request for additional information on our baseline budget planning numbers for FY07 as a follow-up to our Aug. 9th meeting at ONR. 

On Thursday a number of our biosciences team members from EVMS, Harvard, UVA and Bionetics, Inc. met to work on infrastructure items for our planned NIH proposal due in December.

Operations/Beam Physics:

This week's operations involved running at low power, low current, short/single pulse, intermittently, with the beam off for long periods. In other words, in /exactly/ the way a high-power, high current SRF ERL is /not/ intended to run. We were relieved to find that the accelerator and laser ran perfectly well this way. Thus, in addition to running at powers and duty cycles other FELs /can't/, we can also run at powers and duty cycles that they /can/. To users, this means you don't have to vaporize all your samples. You can if you want, but you don't need to.
WBS 4 (Injector):

On Monday we performed re-cesiation #1 two weeks after activating the GaAS wafer for the 7th time since it was installed back in May 2004. During the two-week period between the activation and the re-cesiation, the photocathode delivered 131 C and 72 hours of beam time for FEL ops. The photocathode has delivered another 15 C and 37 hours of beam time during this week. 

The vacuum chamber for the new gun has been electropolished and is being cleaned in preparation for welding the end flanges and tubing. Parts for the new gun are being cleaned with solvents and prepared for assembly starting next week. The clean room enclosure in our lab has also been prepared for this task. 

We continued this week to test the field emission suppression film in the high voltage test stand. The electrode with the 'graded' coating has been conditioned successfully to 14 MV/m at 70 kV so far with background conditioning current below the noise level. The maximum gradient in the gun is 12.5 MV/m at 500 kV.
WBS 8 (Instrumentation):

Aside from preparing and executing user runs, much time has been spent this week working on the General Purpose I/O 3U card project.  This is the carrier board that holds the Embedded IOC and is a direct replacement for the CAN bus DSP board we’ve been using for a number of years. The initial schematic design has been completed and is being reviewed for functional operation.  With a good portion of the parts that will be used for this project known, we've started the layout of this to get an idea how the package will fit together on the PCB board.  All of the required PCAD parts have been built according to the EECAD standard and are employed in this design.
The Beam Viewer Control Card has been tested successfully with the exception of the on board PLD.  This requires some re-work on the board in order to get things laid out as they should.  Since the firmware files allow for pinout modifications on the PLD and the other parts of the circuit are correct, the schematic will be modified to reflect the required changes and then the final PCBs will be ordered.

Some time has also been dedicated this week to help the Optics team get the next generation of the Mirror Test Stand up and ready to.  The upgraded test stand requires several more diode channels and these have been added to the crate and tested out successfully.  All of the cabling up to the test stand has been tested and verified to function properly.  We've also spent some time setting up Lab 1 for the latest Harvard Mass. General user run.  Several video carts were installed with the necessary recording devices and a local control system computer was moved in the lab.  All of the video signals that were proved for the user were also patched into the FEL's video system so operators can fully monitor the labs operation and see the progress of the experiment.

The Frame grabber Linux driver was successfully ported to the 2.6 kernel.  IOC hardware is being assembled to set up the Frame grabber test bed.  The purpose of the test bed is to lay out the needed changes for the interlacing issues associated with the video signals.

The handshake protocol between the ColdFire and FPGA buses were studied. The details of this protocol must be well understood for the different versions of communication codes to properly function. These codes were simulated and once successful they are going to be burned on the FPGA and test with ColdFire.

Effort continued on the User Lab 5 LPSS with the control cables pulled into the OCR to the LPSS Master. After some necessary repair work to the mounting wall inside the User Lab area, internal wiring can begin on the box. 

An upgrade to the control software for the AMS and video systems has been done in order to allow the main switcher screens to better reflect the way we utilize the outputs. The upgraded screens will be made available to Ops at the close of the day. The upgrade will allow us to assign text to the output labels in the same way we can re-write the input labels.

In ongoing support of the advanced drive laser test setup in user lab 1, we are making preparations to liberate the Con-Optics model 305 synchronous count-down controller from the present drive lase pulse controller setup. Currently, it only functions as a frequency doubler for the 37.425MHz -> 75MHz clock for the micropulse frequencies. Once removed (and replaced with a more appropriate circuit), it will be available for use in Lab1 with the new drive laser.

  The earth ground strap for the FEL Gun Test stand has been routed in the vault and the in the equipment room.  Additional 208 V outlets also been installed in order to support the gun HVPS.

The Phase Monitor Multiplexer Chassis was modified, adding 4 more external channels on rear panel. Two (2) new Injector Mini Conditioning pcb's were fabricated for the injector system. Several heliax cables were terminated for the BPM system. Also various modifications to the new IOC card were made.

On the mechanical engineering side, the LSM Enclosures are almost fully assembled, just waiting on one part to come in.  The filter wheels came in from the machine shop and are fully assembled and working.  A panel mount design for the 4-channel beam viewer control board has been completed.  The front and rear panel drawings for the 4-channel RF-DC converter have been modified.

Additional time was spent managing safety in regards to the Mass. General user experiment as well as assisting the users.
WBS 9 (Beam Transport):



IR Machine Operations
• 
In work for the New Gun and injector Test Stand, the stalk retraction system remains on order and the representative from Riggins Co. looked at the tank for the high Voltage Power Supply to provide an estimate for reversing the position of the hinge, changing out the bolts and polycarbonate ports, sandblasting the tank and repainting it and performing a re-hydro test.  

•
The Shop welded the second wiggler chamber. It is still being measured for conformance to the right geometry. 

•
No work on fixing the problems associated with any heating of the Wiggler Chamber and associated movement of the OCCMs. 

•
Magnet Test is continuing SF sextupole measurement. The first measurements on #11 revealed that we had not subtracted the ambient earth’s field from the measurement.  A crude attempt at this adjustment substantially reduced the dipole field error.  The quadrupole error seen before returned with these baseline measurements. Manipulation of the transverse positions to a new “magnet center” as well as a similar shift of the probe position transversely to a new center substantially reduced the quadrupole term.  We are studying the repercussions of this insight.  Physical measurements of the gaps between poles using the very definitive aluminum block made last week showed good numbers.  Differences of up to .004 inch were seen with most differences within .002.  Measurements of the inner pole tips with respect to a ring showed no differences at the .001 inch level.   So our search for the root cause of these unallowed terms turns away from the physical magnet.  Trial runs at reversed hysteresis loop and at reduced hysteresis loop are now being run to see if the differences in quadruple term with current behave differently.   

•
The parts necessary to add an additional corrector pair in front of the Debunching Chicane will be ready by September 5.  The change over will be able to be done without breaking vacuum.  So, it may be accomplished before the shut-down with some evening work.

•
The brackets that will aid us in adjusting the waveguides leading to zone 3’s cryomodule remain in manufacture.  This installation is planned for the September Down Period. I submitted the FEL list for the work along with a revised specification document.  

•
Facilities Management continues working on raising the capacity of that Drive Laser Room’s cooling unit.

Experimental program

Experiment to see a pseudoscalar particle that couples to photons   

•
The remaining three sets of pole tip extenders were completed by the shop.  The turning mirror stand was placed and the stands for the magnets were installed and aligned in Lab 1.  Grouting will take place before Tuesday, when the magnets will be brought over from the Test Lab.  The cooling plates for the 2 inch turning mirrors were brazed.  The tube through the second set of dipoles is on hand.  The details of how to mount the CCD and make it into a camera still require part drawings.
WBS 11 (Optics): 

We devoted half the week to setting up and taking data in support of a JTO-funded Short Rayleigh Range (SRR) study.  Measurements were taken at 0.94 microns, with Rayleigh ranges between  ~ 1.5 m and  0.25 m, and analysis shows that the top-level expectations of higher gain and stable output at the shorter Rayleigh range values appear to have been met.  We still have a number of measurements to do to better determine the radii of curvatures of the mirrors as well as do measurements at other wavelengths.

Terahertz:

We received some feedback on the analysis of the polyps and ephyrae jellyfish from the THz exposure tests.  Much was learned during these exposures and we were able to run exposures at different power levels and exposure durations and also incorporate a rudimentary sample cooling system.  The only test samples that have exhibited any damage so far were those exposed to the highest power beam with no cooling.  We attempted to measure the temperature rise of the sample dish, and while not surprising, it appears that THz absorption in the sample dish causes a significant increase in the temperature of the dish.  This appears to be the factor causing damage to the test samples exposed to the high power beam.  We were indeed able to perform high power and long exposure tests on subsequent samples that exhibited no damage once the cooling system was in place.  Further analysis is underway this week to test for any effects on the reproductive cycles of the exposed samples compared to an unexposed control group.  We will be able to use these first tests to develop a better sample cooling system and to prepare for the next phase of UV exposures with the help of the Optics Group.

This week, we received some of the long awaited vacuum fittings that are needed to perform many of the planned experiments with the THz beam fully under vacuum.  We are in the process of testing and assembling these parts and will soon begin the modifications to the optical table so that the new vacuum systems can be moved into place.  Also, the designs for several vacuum and optical parts needed for the upcoming magneto-optical THz experiments were submitted for fabrication.  The first phase of these magneto-optical tests will take place at the NSLS using an existing magnet system while we await the completion of our own high field magnet.



















