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Highlights:  We had a great week of running and performed the first measurements of photons at 10 eV produced by our FEL’s 3rd harmonic while lasing at 370 nm.  We used a hole outcoupler for the harmonics and a calibrated photoemission diode to verify that third harmonic output is on the order of 0.1% of the fundamental as expected.


Management:  We continued discussions on the SOW for the Boeing effort to reduce the proposed effort to their budget.  


We got signoff of the Air Force UV funding by our DOE site office.  Approval of the ONR funding for the INP Boeing support effort is ongoing.
Operations:  Operations for the week ending Dec 10th supported demonstration of 3rd harmonic production from the FEL.  Monday was occupied with repair of the UV wiggler gap control mechanism.  Because of indeterminacy in the state the wiggler was left in after the repair, Tuesday was spent tuning up the

accelerator and re-establishing lasing with the non-holed out coupler.  Wednesday after lasing was re-established, the holed out coupler was switched in.  Lasing was established rapidly with the holed out coupler,

but the fluorescent viewer also saw scattered light from the fundamental wavelength. Failing in that approach, we switched to the Al2O3 diode and verified production of the third harmonic light in roughly the ratio to the

fundamental expected.  Friday was spent taking more data for the 10 eV light and optimizing the system.

Injector:  After last week's activation, on Tuesday the cathode was high voltage conditioned without problems and the DC gun has been delivering beam for UV FEL operations during the week with about 4% QE.

We continued with GTS gun high voltage operations. Unfortunately, the ceramic suffered a puncture at 440kV. The leak has been sealed and we are studying strategies to continue processing while preventing further punctures. This puncture does not seem to be caused by field emission, but rather by a sudden current burst during the nominal voltage induced gas desorption phase, which for the SiON coated electrodes in the GTS gun, the gas (Nitrogen) load is orders of magnitude higher than observed (Hydrogen) in the FRL gun (with bare SS electrodes) with every 1kV increase step. The event is disappointing since the GTS gun has been assembled with the Wesgo/Morgan bulk conductivity ceramic, which is supposed to drain build-up charge and prevent punctures.

Electron Beam Transport:  
· UV   

· Completed all detailed drawings for the wiggler BPM components.  

· FEL
· Assisted with machine operations.
Instrumentation and Control:  The beginning of the week was devoted to getting the UV Wiggler back into an operational mode. Late last week, the variable gap undulator faulted on a 'position error'. Extensive troubleshooting revealed the 'X' axis servo controller was disabled due to a broken pin housing on the PLC's output cable that was supplying the interlock to the drive. After re-establishing motion control, the 'Y' axis continued to read back an indication of inadequate torque. Re-flashed the Eeprom to increase the drive's rms and peak current limit to maximum to get the torque necessary to drive the jaws to a new gap. We are not sure what is creating the extra drag on the 'Y' axis. 

Work continues on the OCMMS feedback for the UV FEL. The relay boards should be back from assembly tomorrow. The PC104 carrier cards were shipped out yesterday from the board house. Testing of the PCI to FPGA bridge and feed-back routines are in progress. 

Also this week was completion of the additional vacuum channels for the 10eV run.  The new ion pump channel, convectron and valve were installed, configured in firmware and tested. The set points for the fast/slow trip were raised for the experiment. Epics screens are being updated and the MPS is configured for all changes. The hardware for the fast valve move has been completed and the software integration is moving forward.

Optics:  This week we successfully lased on the new VUV OC optic installed last week. We completed the installation and pump down of the VUV diagnostic chamber. We found that the UV HR Ultraviewer aperture had failed. We had to use the attenuator flipper to make this fix quickly. We will replace the flipper during the next opening. We started assembly of the UV transport gimbal mounts this week. Some of these parts were machined incorrectly and others were specified incorrectly. Most of these have been fixed and are now ready for installation. Work started on installation of nitrogen manifolds to both UV cavity vessels.

Lasers and Optical Diagnostics:  This week we completed the hardware installation and optical alignment of both the HR and OC OCMMS. We are currently working on means to shield the cameras for OCMMS from radiation damage. We contacted the vendor and discussed the issues on the failed shutter controller, and should have it sent back today. We attended a work safety training for supervisors at the lab. We had further discussion with our collaborators at LBNL for the VUV optics needed for User Lab 1. Part of the week was spent on preparing class materials and schedule for the upcoming USPAS to be held here in late January.  We also supported UV FEL operations this week by serving on shift.

UV and IR FEL Modeling and Simulation:  Modeling the 400nm UV FEL results using Genesis/OPC continues with some success.  Scanning Krms to look for higher gain was not productive.  We revised the earlier input set slightly, changing the y axis rms spot size and alpha values and this increased the gain dramatically.  Net gain is now in good agreement with the measurement, but the turn on time is still a bit long.  Of some interest is the fact that even with this very asymmetric resonator architecture, the mode profiles become higher order as Krms is lowered below the peak in output value. We’ll revise some Medusa (our other FEL gain code) for comparison.  We are also looking back at the IR Upgrade 14.3 kW run with revised parameters, but this is more of a side project at this time.

UV FEL:  As reported in the highlights, we lased on the hole outcoupler and are characterizing the performance at the fundamental and 3rd harmonic.  To date we have tuned from 410 – 370nm.  The mirror was coated for maximum reflectivity at about 373nm.  The ROC appears a bit longer than desired so it is very hard to steer exactly to the center of the mirror for best outcoupling.  Nonetheless, our 1.5% duty factor measurements projected a cw power of about 100W at both 400 and 372nm.  Measurements of the 3rd harmonic output are roughly in line with predictions, as is the ratio of 3rd harmonic to fundamental power.  Since the harmonics are only transmitted through the hole, this indicates that our calculations, which were based on estimates of the FWHM beam size, were correct.  We can say that lasing, at least pulsed, and not steered onto the center of the hole, can be very stable.  And thus the output of the 3rd harmonic is as well and we were routinely measuring the amplitude jitter to be +/- 3%.  We had a good discussion on how to measure the photocurrent accurately, and determined it was best to switch from attempting to measure the current during a macropulse at very low duty factor (0.05%) to a higher duty factor (1.5%), where we could use an electrometer or picoammeter.  More details will be reported next week, but our measurements so far look very promising. 

JTO:  Some effort was taken to get the paperwork filled out and signed to receive more coating development funding. 

Terahertz:  We have continued examining different optical layouts for focusing the MIR beam onto the fast detector in the THz/MIR Double Resonance experiments with Harvey Rutt (U. of Southampton).  We are performing ray tracing to compare the relative fluence at the sensor for two optical layouts.  For one arrangement, we are considering the beam propagation onto the sensor when using a parabolic mirror away from the designed layout.  That arrangement minimizes the number of reflections needed, but does not produce a well-focused beam, which may result in too much of the beam falling outside of the sensor.  We will compare that arrangement to one which uses two more mirror bounces, but provides a better optical match onto the sensor.  We will look at the relative fluence onto the sensor for these two arrangements to determine which layout we will pursue.
Lab 5:  We met this week to determine the exact work needed to interlock the covers of the Ti:Sapphire oscillator and regenerative amplifier lasers, and to integrate those interlock signals with the LPSS system.  We also determined the time we will need to setup and align all of the laser systems once the interlocks are in place and the Verdi V5 laser arrives on loan from Coherent, Inc.
Also this week, we have been in contact with Sergey Avanesyan (Vanderbilt) to try and assist him and Raja remotely with the Quantronix 527DQ Nd:YLF laser they are using to pump Sergey’s OPG (optical parametric generator) laser.  Their 527DQ is identical to ours, but their problem is due to damage to the Nd:YLF crystal, of which we do not have a spare.  This means that Raja was unable to complete the polymer ablation and deposition tests to compare with the tests performed here with the FEL.

Raja will return to JLab by next week, but during his time assisting Richard Haglund’s group, they were able to perform several laser-materials interaction studies using several different laser systems in their labs.  These other experiments have been quite successful and it appears that Raja will be invited back to Vanderbilt to complete the work once they are able to repair their 527DQ pump for Sergey’s OPG laser.

