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Highlights:  The laser started robustly after the holiday, and initial characterization indicates the performance exceeds expectations from models.  In particular we observed an impressive turn-on, and can lase with a 10 microsecond macropulse.  Many of the group and other members of the laboratory participated in a Labor Day celebration of first UV light at the deputy's house.
Management:  This week we hosted program managers from ONR and from NASA, and interacted with managers at DOE.  We also participated in a DOE fugitive emissions meeting.

Operations:  This was a short week with two maintenance down days (Tuesday and Friday) in addition to the holiday on Monday.  To add to this down time, a helium refrigerator trip on Wednesday delayed startup until the afternoon.  We did get the electron beam on and running CW but alignment problems in the FEL prevented laser operation that day.  We quickly obtained lasing on Thursday and took data on the electron beam parameters when the beam was optimized for lasing.  The laser was only operated in pulsed operation but showed excellent performance.  We saw 10 W at the power meter with 6% electron beam duty cycle.  This is after a 10% pickoff so the power from the laser is actually over 11 W.  This means we are getting about 185 W during the macropulse with only 0.3 mA of beam current.  The turn-on is also impressive.  For the first time since the IR Demo we can lase with a 10 microsecond macropulse.  The IR Demo had a cavity one quarter as long as this however so the gain must be much higher.  Spreadsheet models, which assumed a one dimensional behavior, predict a turn-on time of 9 microseconds and a power of 130 W so the performance greatly exceeds the 1D predictions.  We spent much of the day on Thursday taking careful electron beam measurements to feed into 4D simulations to see if we can improve our agreement between experiments and simulations.  We also reviewed the optical cavity alignment procedures to see if we could get more reliable turn-on from a cold start.  Finally we measured the optical mode size on the mirrors and found very good agreement between the measured spot sizes and the predictions from the optical measurements.
Injector:  The DC Gun continued providing 60 pC/bunch beam for VUV FEL operations during the week.  There has been no need for replenishing the QE in the past two weeks.  Since May 2008 the DC gun has delivered 885 Coulombs of CW beam with a single GaAs wafer that has been activated into a Negative Electron Affinity photocathode multiple times, with an average of 6 QE replenishing cycles between activations.  We prepared an SOW for the first quarter of FY11 ONR's funding related to DC Gun lifetime studies.
UV and IR FEL Modeling and Simulation:  Last week was spent in Great Britain meeting with personnel from two labs, Rutherford Appleton Lab - RAL and the Atomic Weapon Establishment - AWE to discuss the best optics vendors for the VUV region of the spectra, and see the hardware.  I was particularly impressed with the Artemis lab at RAL and their discovery of something akin to echo-enabled harmonic generation (EEHG) with HHG.  Work continues on both the edge-outcoupled IR FEL modeling efforts and we are starting to refine our UV FEL model so we can check the predicted performance against measurements, and, to determine the mode size of the harmonics.  To that end, both the electron and laser characteristics are being carefully determined to provide input to the codes.

JTO:  We are preparing for the kick-off meeting here at JLab next Monday.  We are also exploring using the common path interferometric technique for doing low loss absorption measurements, rather than the cw lasing technique, given the difficulty in getting a cw Er laser at 1.6 microns.
Instrumentation and Control:  We provided basic support for operations this week.  There were the occasional issues with setups and concerns about system operations.  We've been troubleshooting the UV Happek viewer channel as it has been occasionally dropping out this week.  So far we've been able to quickly recover from this.  We pulled the chassis and replaced the relays in question in addition to increasing the fused limit to the problem channel on the beamviewer card.  During ops this week it was noted that the ARC 1 power supply was showing a DC overload.  Since we are down for a maintenance day we did an AC power cycle on the power supply and were able to clear the faults.  We installed the QE power meter for reflected drive laser power downstairs and have assigned an ADC channel.

Efforts this week concentrated on documentation of vacuum and timing systems.  Additionally, work was done on the Varian PS test stand.  So far we've setup and installed device drivers for Varian ion pump supplies and have tested communication of 4 supplies in question.  While we are setup for doing such testing, we are trying to get reliable control over the Varian supplies.  The status read-backs work correctly both in the field and on the test bench.  However when all the read-backs are scanning, any commands sent to change settings on the supply work intermittently.  This is the same problem we experience in the installed vacuum system.  This creates a lot of problems when trying to turn ion pumps on for example.

Work was done on the alarm handler for testing in the 0F region.  We still need to set some of the alarm severities for the EPICS records so that they actually go into alarm.  Cross training on how to check and properly set those record fields and likely write a script to handle it.  Arm training was completed this week and efforts have also been split with external groups.
Optics:  This was a short week with nearly half the group on loan to other groups.  We supported operations with lasing and trained some of the operators on how to align the optical cavity.  We placed an order for 32m of high OH fiber.  This should allow us to see further in the UV with our spectrograph.  We also ordered a few ZnSe viewports to allow us to see the thermal loading of the UV cavity mirrors.  A spare sapphire cavity optics was sent out for mechanical and laser drilling for our hole output coupler.

Lasers and Optical Diagnostics:  We supported another successful UV FEL run this week by serving on shift and providing needed help for operations.  We also assisted in the experimental setup and measurement of the ROC of two inter-cavity optics received from Daresbury Lab.   Much of the time in the week was spent on the optical diagnostics.  We did calibration of the spectrometer currently in use for UV FEL and confirmed the expected precision.  We have been modifying the UV optical diagnostic system that was not well-designed and has seen serious damage on optics, which happened exactly as predicted and reported.  Per request of the injector group, we are performing a check up on the hardware and data acquisition functionality of the gun QE monitor.  After careful inspection and monitoring during the weekend, we successfully resolved the unexpected drive laser shut-off that was interfering with machine operation last week.  A paper about the previous study of laser pulse contrast was drafted.

Terahertz:  Today, we received delivery of three THz filters from QMC Instruments.  All three are metal mesh filters, with two fabricated as low pass filters (LPF) and one as a band pass filter (BPF).  These filters will allow us to perform bulk spectrally resolved tests.  This is useful for applications such as the human effectiveness testing with the AFRL.  These filters will allow us to perform exposure tests over narrowed spectral bands of the THz beam.  The results will help determine if there is any spectral dependence for the THz exposure to human tissue.

We will need to design and fabricate mounting frames, as the filters have been delivered unmounted.  Once mounted, we will be able to test the filters, though that will not be possible until we resume beam operation on the IR FEL line.

Lab 5:  Raja is continuing with the analysis of the nitrided Nb targets.  We are also still waiting for delivery of the NaCl substrates for the organic PLD tests.






