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Highlights:  The FEL ran extremely well this week.  We lased robustly again, and measured the gain at 700 nm.  We then shut down for a major site-wide planned power outage, and later brought all systems back successfully.  We took advantage of the shutdown to align our 400 nm mirrors ready to push to shorter wavelengths.
Management:  Several staff attended the 32nd. International FEL Conference in Malmo, Sweden, where on the first day we presented the first results with our UV laser.
RF:  The RF system is fully functional after the site-wide AC power outage and the LCW being off for 2 days.  The system was isolated from any AC power transients and any gunk in the LCW lines upon its restart-up.  Cryo has lost a compressor and we have been advised the helium vacuum may be a bit more unstable than usual.

Gun HVPS:  The Gun's HVPS is fully functional and operating on only 1 driver stack.  The present FEL program does not call for beam currents higher than 5 mA, so only 1 driver stack is required.

Electron Beam Transport:

UV Transport:

•  Design revisions continue on the UV wiggler viewer assembly mechanisms.

•  The viewer plunger shaft modification drawings were completed and machine shop has modified the plunger accordingly.

•  Bending fixtures have been designed and fabricated in order to bend the viewer plunger shafts in a controlled manner.
UV FEL beam diagnostics:  On Monday we operated the FEL at 700 nm and collected gain measurement data.  Later in the week we used the data to modify the gain measurement software tool.  The new option is required due to the short response time of the photodiode used in the measurements.  This response time is of order 15 ns, while the round trip time in the optical cavity, corresponding to the distance between consecutive pulses, is ~ 213 ns.  Thus the photodiode resolves individual optical pulses.  Initially we experimented with low pass filters to try to slow the signal down.  However, with an FEL gain close to 100 % this option is not optimal.  Thus we decided to proceed using software.  The new option in this software fits the exponential function not to the whole set of the data, but to the peaks of individual pulses.  It was tested with the set of data we collected on Monday.  Preliminary analyses of the data show that we were running with an FEL gain on the order of 80 %.  It is to be noted, however, that for those runs the FEL was optimized for maximum power rather than for maximum gain.

We also started to work on another software tool for detuning curve measurements for both the power and the gain.

This week we also moved the Golay cell from the IR Happek device to the UV Happek device.  We will need to align the interferometer with beam today.

Instrumentation and Control:  This week support was provided for the short operations period earlier in the week, followed by preparation for both LCW and power outages.  All of the magnet systems were gracefully shut off earlier this week and then the supplies were valved out of the LCW.  This was done to eliminate debris from getting into the systems and causing failures later.  We also prepared this week for the power outage by securing electrical systems from potential damage by powering down in a controlled fashion.  Integral sections of the vacuum system were transferred to generator power to ease recovery and this effort was successful.  The Drive Laser system was powered down in a safe fashion and the steps detailing this were documented.

Once power was restored we were able to start recovery of the remaining systems.  We brought up and trouble shot the controls, and after a few repairs and replacements we are back in working order.  Most things came back with ease, only a few issues were found.  With some additional reboots, proper seating of cards and the replacement of 2 or 3 components the machine was back ready for operations.  A problem was identified with control of the 5F10 fast valve, and the valve has been opened but will require attention during the next maintenance down.  Stepper controls for the linear stage in the UV light box were installed and tested.  We fabricated a breakout cable for interfacing an IP pack and Varian power supply units.  An RS-485 test stand is being assembled in the I&C trailer to aid in development of a new Varian power supply software driver, as well as provide a troubleshooting tool for existing power supply communication issues outside of the operation system.  A handful of group members have completed yet another RADCON ARM practical survey.

Lasers and Optical Diagnostics:  This week we supported UV FEL operations by operating the machine while on shift and by providing ADL support.  We successfully recovered all ADL systems after the occurrence of a JLab site wide power outage this week.  We helped users from the University of Maryland with an experimental setup to measure the e-beam halo coming out of the linac.  We also began work on procuring and converting the Nd:YAG laser in user lab 2 to a Er:YAG laser for upcoming optical damage threshold experiments.  We also attended and gave presentations at the FEL2010 conference.

Optics:  This week we went into the UV OC can to make repairs to the 400nm manual adjuster.  Once the docking cone was changed out and the spring plungers re-adjusted, we were successfully able to align the cavity.  We spent a fair amount of time re-aligning the ultraviewers and characterizing the viewers in the 6F, 7F and 8F regions.  Snapshots were taken using the beaminizer to use as a reference for both the ultraviewers and optical cavity.
Terahertz:  In the afternoon on Friday of last week, we were able to secure a supply of LHe, generously provided by Eric Madaras and Buzz Wincheski at NASA Langley Research Center.  We had problems again with the transfer line freezing inside of the bolometer, but we were able to free it and complete the fill successfully, and by Friday evening, the bolometer was attached to the beamline, aligned, and was producing a good interferogram signal.
We came in on Sunday to finish all of the testing of the systems and Scott prepared his window samples for the transmission measurements.  We spent much of the time on Sunday performing test scans to determine the dynamic range required for the measurements and to optimize the spectrometer performance at the long wavelength end of the spectrum. We should note that we effectively block the IR part of the spectrum using a crystal quartz window in nearly all of the experiments.  This provided us with the best signal sensitivity to the THz spectrum.  By Sunday evening, Scott had made his first complete set of window measurements and had refined the procedure to produce good repeatable data.

For most of the week, Scott continued taking transmission measurements on the various windows being tested for the THz calorimeter.  By Tuesday, all of these measurements had been completed, and we turned our attention to try and detect beam from the globar source transmitted through the diamond anvil cell (DAC).

We placed the DAC with the custom Winston cones in the focus of the beam at the sample location.  We expect the alignment to be very critical for this optical setup, and considering the feeble THz output of the globar, we were not too surprised when we were unable to see any signal through DAC onto the bolometer.  We estimate the THz transmission through the DAC to be about 2x10-3 based on the THz transmission of the DAC measured in June using the THz beam from the FEL.  Relative to the bolometer signal without the DAC, that would put the transmitted signal from the globar very close to the noise floor of the instrument.

Following the tests with the DAC, Scott resumed testing of the windows by repeating some of the measurements, and also taking measurements with the window at different angles of incidence to the beam.  As these tests were being finished, we started to have problems with the spectrometer failing to complete scans.  This became more frequent and by Thursday, the spectrometer would no longer complete any scans.

We detected some resistance in the motion of the moving mirror of the spectrometer, so we removed the interferometer from the vacuum chamber and disassembled the drive mechanism for the moving mirror.  The moving mirror is mounted on a glass piston that slides inside of a glass cylinder.  The graphite bearing sleeves buildup residue on the glass cylinder over time, so we thoroughly cleaned these surfaces and reassembled the interferometer.  Once reinstalled in the vacuum box, we had to perform a full alignment of the interferometer and the reference laser.  We re-established scanning, but by late Thursday afternoon the LHe had boiled off from the bolometer and the detector sensitivity was no longer sufficient to produce a usable signal.

We did complete a very successful run with the bolometer though.  Scott was able to take all of his data and we will use it in selecting the window for the THz calorimeter and modeling of the THz transmission through the window into the water.  The bolometer hold time of 6 days was quite good, and we believe that could be extended with improvements to the LHe fill procedure.

On a final note, today is the last day for Scott Madaras before he returns to classes at the University of Denver.  We expect to see him again sometime in the fall to assist us with testing of the first prototype calorimeter.  We will continue to assist and guide Scott as he pulls together all of his work from this summer into what we believe will be an excellent senior thesis.

Lab 5:  Today, Raja will be presenting a report his Nb nitriding work at the Graduate Student Conference in the JLab SRF Institute.  Also, he has been performing the analysis on the latest set of laser nitrided Nb targets.  It appears that he has reproduced the superconducting -phase NbN with the same laser fluence parameters as the first time.  We will need to look at the XRD data more carefully and perform additional measurements, such as RRR to measure the superconducting properties of the laser treated surface.  Though preliminary, these are very exciting results.






