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Highlights:

This week we successfully applied high voltage to the gun in the test stand, ramping initially to 85 keV without incident.  This important achievement is the culmination of activities ranging from conventional construction and facilities, sophisticated personnel and equipment protection systems, a very high voltage power supply requiring a large sulfur hexafluoride system, extreme high vacuum, critical modifications to the gun design, preparations for the laser to produce the electron beam, and an advanced computer remote control system. 

New mirrors have now been installed and are under vacuum in both high reflector and output coupler vacuum tanks.  The center wavelengths of the 3 narrow-band mirrors in each cassette are 0.93, 1.2, 2.8 microns.  The additional space has a broad-band mirror.

A very advanced ONR-funded apparatus for pulsed laser deposition (PLD) was installed in FEL Lab 5 by the company that provided the equipment. More details are in the report below.

Management:
We hosted Lew DeSandre and Fred Marcel this week and had fruitful discussions on the status and future direction of the programs. 


Note to our readers: 
We plan to replace this general mailing with an FEL Status page on our web site, starting in January.  This is already up and running and will provide anyone instant access to this information. http://www.jlab.org/FEL/status.html
Beam Physics:

We have devised a means of grafting a final compression onto an arc so as to avoid parasitic compressions. The resulting system, though not yet particularly compact (it is just under 5 m wide) has reasonable linear properties and simulation of compression of high peak current appears to result in only modest degradation from CSR. The effects can, moreover, be managed with trickery akin to that used to compress energy spread during energy recovery (i.e., adjustment of higher order compactions, gotta love those decapoles!) The chromatics are, however, rather ferocious in this initial design. As the system is rather similar in some respects to the UV bypass it will be treated with the same correction scheme, and we are optimistic that our doom will be swift and painless, rather than requiring ongoing malingering.
Injector:

We implemented a Temporary Operational Safety Procedure for starting gun high voltage operations in the GTS enclosure. The SF6 tank was attached to the gun and the HVPS on Wednesday morning and on the afternoon we turned on the HVPS connected to the gun with all the interlocks and performed a system hot checkout. On Thursday we were able to start high voltage processing and got the gun voltage to 85kV. We still need to certify the vacuum interlock system before we can continue with high voltage processing on Monday afternoon. The GTS diagnostics beamline has a leak that has been identified and the gasket will be replaced Monday morning. The vacuum conditions of the diagnostic beamline do not affect high voltage conditioning.

Instrumentation and Controls:

   This week was again devoted to the GTS. Since the PSS system was not ready we needed to implement a method to bridge this gap to begin high voltage processing. We have a latching permit that is driven from the FEL vault being in Power Permit AND the GTS shield door being closed. We managed, in spite of severe labor shortages, to complete the GTS HVPS Controller installation.  Through much effort the logic for both the Analog and Digital portions of the system was worked out and completed.  We also have managed to successfully run the Glassman power supply through EPICS.  Currently we are in the process of certifying every interlock of the system especially the vacuum portion of the controller.  This currently looks at both the Vacuum Pressure and the HV status of the pump.  Once the proper scaling is calibrated into the controller for the pump then the interlock will prevent the HVPS from enabling unless both the HV is ON and the vacuum level is at an acceptable value.  The other interlocks have been verified except the tank door.  This will be checked by disconnecting from the switch and ensuring that the permit is removed. 
    A solution was implemented to allow us to run a UHV power supply in the FEL and the GTS.  We now need one hv cable from the GTS to the controls upstairs for remote monitoring of both systems.  Work continues on getting the UHV software ported to a GTS IOC. 

High Power Optics Risk Reduction

A presentation on our techniques for determining mode profiles and output power was given during a visit this week by ONR staff.  We have been doing a parametric study of the efficacy of our apodization on the edge-outcoupled mirror, leaving the period fixed but varying the amplitude.  While our current design is better than a straight, sharp edge (no apodization), we could do better by increasing the period, surprisingly, to rather macroscopic dimensions.   Having determined a range where the amplitude is optimum, we will now look at the apodization efficacy as a function of period.

Optics:
This week was spent on the installation of the output coupler (OC) cavity optics. When we removed the 1.6um 3% OC cryo-cooled optics we found the source of the small helium leak that has been plaguing us for quite some time. There are two sets of ½” VCR fittings in the middle of a pair of six inch vacuum 90 degree elbows that make up the helium transfer lines. One of these fittings was the source of the leak and we removed that short section of transfer tubing. When we next install another cryo-cooled optic we will replace this ridged line with one that has some flexibility. Despite the setback we were able to install four conventionally cooled optics with center wavelengths at 930nm, 1.2um, 2.8um and the fourth with a broadband coating. All these optics appear to have minimal astigmatism when viewed on the center wiggler viewer. We also installed another 220l/sec ion pump on the system to speed up the vacuum pumpdown. By this morning all of the installation work is complete and the OC vessel pressure is 5e-7 torr. We had a turbo pump fail causing the controller to likewise fail on one of our two pump carts. These are being removed and will be sent out for repair. We received the limit switch bracket for the mirror cassette in lab 3. This will be wired today and we should be able to install the cassette assembly next week although we may wait until our pump cart is repaired. Work continues on programming and testing the optical beam position monitor and optical cavity mirror metrology system controller boards. 

 

Lasers and Optical Diagnostics:
We are making good progress in the optical transport system in the GTS cave. The breadboards with optics on two sides of the beamline have been mounted. The enclosures on the ceiling are being aligned and installed. This week we continued to work with RF group in commissioning the low level RF system. In the mean time, we started bring up and checking out the control system for the advanced drive laser to assist the characterization with the RF system.  

 
Terahertz:

Most of this week, efforts from the THz group have been shifted to assist in the setup, testing, and commissioning of the PLD system being installed in Lab 5 for Michael Kelley.  Today, Brendan Howard from PVD Products completed the installation with a demonstration of all of the system functions and controls. 

In the THz lab, we have made a request to enlarge the vent line for the cryogens from the 16 T magnet.  The enlarged vent line will provide better venting for the system in the event of a quench of the magnet.
User Labs:

Michael Klopf, Michael Kelley and a PVD Products Inc. technician completed installation of a new, ONR-funded apparatus for pulsed laser deposition (PLD) in FEL Lab 5.  Light from either the FEL or a Ti:sapphire solid state laser ablates material from one of six selectable targets (including frozen liquids) onto an adjacent substrate, up to four inches diameter.  A unique feature is that the FEL's tunable IR light can selectively cleave organic molecules so as to make organic thin films, a feat possible elsewhere only on a small scale at Vanderbilt. The initial PLD team includes Prof. Richard Haglund (Vanderbilt), Dr. Alberto Pique (NRL) and Dr. Kelley (JLab/W&M).
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