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Highlights:

We performed machine transport studies to re-optimize the beam transmission and setup since we hadn’t done that in a long while and desired data on how much the setup drifts over the long term. We spent the rest of the week investigating potential UV damage issues on the 1 micron mirror as well as providing stable CW current with short pulses which was used for THz measurements.  

Management:

We setup accounts corresponding to the ONR Statement of Work which was delivered with funding to Oak Ridge to cover the rest of FY’07.  Those accounts and associated tracking will be turned on beginning April 1.

Gwyn Williams gave a breakfast briefing on THz applications at a National Electrical Manufacturer's Association breakfast this week.

Andrew Hutton formally took over as Associate Director in charge of the Accelerator Division.  Andrew has been very supportive of the FEL in the past and we look forward to working with him in his new position.

We hosted a visit by J. Bisognano and R. Legg of the Aladdin Light source accompanied by 

D. Moncton and W. Graves of MIT for discussions on the construction of a srf-based Compton 

X-ray source. 

Christoph Leemann announced his upcoming retirement to take place sometime around the end of FY’07.  JSA has announced the formation of a search committee for a new Laboratory Director.

Operations:  

    The primary operation activity this week was providing stable CW beam for THz studies in User Lab 3.  Harvey Rutt from Southampton University in the U.K. is doing a double resonance experiment in proteins.  This is a very difficult experiment that requires a high power, broadband, THz light source.  It can only be done at Jefferson Lab.  Since the experiment was quite difficult to set up we spent a fair amount of time in the alternative programs of testing out the 1.06 micron mirror set and running for the NASA/Langley nanotube experiment. 
     The week started with a maintenance down followed by some long overdue machine studies.  We managed to do quad centering around the machine and zero out the dispersion at the wiggler to second order.  We also reoptimized the match in the injector and linac.  We did not get a chance to optimize the match in the backleg and wiggler insertion but the lasing was pretty strong with the present match. 
     Lasing at 1.6 microns went fairly well once we determined that the mirror heater for the deformable mirror was set too high for stable operation.  We got the most power for this mirror heater setting but the mode clipped on the mirror shields and led to drift in the optics.  Lowering the mirror heater only lowered the power a little while greatly increasing the stability.  This beam was used for several extended nanotube runs. 
     Lasing at 1.06 microns was not so successful.  Last week we found that the output mode at 1.06 microns was not Gaussian for average power over 30 W.  This week we tried different mirror heater settings and mode steering to try to find a stable clean Gaussian mode with power on the order of 100W.  We found that there was no heater setting or mode angle that improved matters.  We did note that the retroreflection from the high reflector looked markedly worse than it did when the optic was first installed.  Next week we will inspect these optics and try to fix them.
WBS 4 (Injector):

The DC photocathode gun delivered 78 Coulombs and 18 hours of CW beam time for FEL ops during the week. Thanks to Al Grippo and Shukui Zhang, the photocathode QE monitor is finally functional. It calculates and saves the QE when running CW beam and reports it in an archiver every 24 hours. This will be a very useful tool to measure photocathode lifetime. Progress continued this week in the manufacturing of the resistor assembly for the Gun Test Stand (GTS). Our PE G. Biallas is also making progress analyzing the SF6 tank design for the GTS as a pressure vessel to comply with safety regulations. Parts for providing a flat drive laser wavefront to the photocathode for the GTS have been purchased. M. Stutzman and C. Hernandez submitted a revised version of their article on Advanced Electron Sources to the editors of Physics Today.  D. Bullard continued making progress in preparing the system for coating the new wiggler chamber.

Gun HVPS - The Gun HVPS is fully operational and working with both driver stacks.

 

Gun Test Stand - The building of 2 Conditioning Resistors were started this week.  The ceramic cylinders were cleaned and their ends coated with silver contact material.  Other required material will be ordered next week.  A heat treating facility in Richmond will be checked next week.  Our Machine Shop is working on the parts for the resistor mechanism and will be finished in a few weeks.  The support leg on the HVPS tank is being reworked.  A bracket to hold the Gun HVPS electronics chassis is being replaced.

WBS 6 (RF):

RF - The RF system is fully operational.  We are still experiencing minor energy jumps with at least 1 cavity, so its cabling will be checked on Monday.
 

WBS 8 (Instrumentation):

   The effort continued this week in completing the Embedded BPM Electronics PCB.  The layout was finalized and sent out for an error review and quotes.  Upon cleaning up a few issues, several prototypes were ordered earlier this week.  With the PCB design completed, the RF shields for both the individual channels and the processor were completed and ordered as well.  We also completed the enclosure design and ordered several of those as well.  The parts list for this PCB was completed and the parts quantities that are required for prototyping have been ordered. 
    Both the 4-CH RTD PCB and the 4-Ch Charge/Dump Current Monitor (used in Gun Test Stand) PCBs were received back from the fabrication group.  The 4-Ch Charge/Dump Current Monitor successfully passed power tests.  The PLD was programmed and basic signal testing has been completed.  More in depth testing still needs to occur.  The handful of RTD PCBs were all completely tested and programmed.  These have been added to the ready to install group.  The parts needed to complete ten more boards were ordered.  This will give us enough PCBs to complete one RTD temperature monitoring crate.
    An applications list was written for the 3U General Purpose Processor Card.  This document provides an overview of each application that has been designed around the processor card as well as a general overview of the processor cards capabilities.  This is a basic requirements document for the software of the processor.  A design for the instrumentation and remote control of the PFEIFFER Vacuum Pump Cart is progressing very nicely.  A general plan as to how to implement the electronics and the required power supply needs are all planned out.
    Prepared for software maintenance that will take place on Monday.  The Linac framegrabber is getting upgraded to the latest version of Red Hat.  This requires the new driver for the framegrabber to be installed.  The framegrabber's save and compare is being tested to go into operations.  There were some annoyances with file permissions that are being addressed.  The upgraded wiggler control software is also going in.  It will be able to handle any flaky communication with the motor controller. 
    Excellent progress is being made to migrate the Devlore configuration control application from the small windows desktop machine it has been running on to a proper centralized CUE apache server using the lab's jMySQL database backend. The first step has been to bring two new servers online: namely, "fel.jlab.org" and "fel-dev.jlab.org". The primary goal of this work is to implement the well-known open source Mediawiki application as a basic replacement for the entire Devlore website which has been running on "laser.jlab.org". Current efforts are to include the open-source data visualization tools (www.r-project.org) onto the new servers and to incorporate the CUE user authentication directly into the wiki to create a seamless user login for JLAB users. Work is also underway to write the scripts which will export the configuration control database items into the new FEL-Wiki online at: http://fel.jlab.org/wiki. The "fel.jlab.org" server will be accessible from off-site and will be able to provide its content in both public and secure pages as needed.
    Cables for the LPSS upgrade in Lab 6 were installed this week to power/control the lab surveillance screens, and entrance buttons.  The same cables will be installed in the remaining labs today. The Winbond Chipcorder sound recording chips have been interfaced with the PC to record warning messages for the LPSS.  The eval-board has also been modified to utilize a reset which will allow us to reset the board to a known state after every message.
    Progress continues on the Gun Test Stand. The design for the gas transfer system is nearing completion. The PSS system racks also were installed last Friday.
    The water-cooled beam stop was mounted on its rail slide system and the tube-to-pipe fittings have been attached as well. We're now in the process of developing a system to mount the entire unit to a 1.5" optics table rod.  Several general dongles, boxes and purge enclosures were also made up to support the THz user H. Rutt with his experiment. Additional support was given to the user experiment in the Lab 3, the data acquisition of the Michelson interferometer was substantially upgraded. The software allows now to average collected data in both time and frequency domain. The data can be streamed to a hard drive while the system doing the measurement. Also the capability was added to receive a data acquired by a Tektronix oscilloscope and to add the data to interferometer data, the scope data also would be streamed to the hard drive together with the interferometer data. The scope data are received via Ethernet.  
Electron Beam Transport (WBS 9):                                                            
Improvements and Upgrades

New Gun Test Stand
•
Neil Wilson started installing the caster on the door for the Power Supply Tank of the Gun Test Stand.  The former caster’s hole pattern didn’t match the specified hole pattern.  I had to modify the intermediate plate to match the actual pattern.  

• 
I continued doing the validation calculations for SF6 tanks for the New Gun. I continued work on the peculiar flange that mounts the gun vacuum tank to the SF6 vessel. 

•
The Gun Chamber is in apposition to be baked as soon as we finish the new wiggler chamber  

•  
We received the McAllister Technical Services stalk retraction mechanism. 

SF Sextupole Magnet Testing 
•
We continued our plan to test the magnets with the power supplies in Magnet Test with the actual software.  Communication software to the power supply is still in development.

Cooled and less resistive Wiggler Chamber
•
Don Bullard of the Injector Group set up the Test Chamber for a bake before sputtering.  The test has the new copper strip with ceramic stand-offs.  Don came up with the idea of using the large sputtering magnet on its side to ignite the plasma.  This will take place early next week.  

•
In parallel, the source lab folks cleaned the actual chamber and are preparing it for bake and leak-check.  After the high temperature bake we will solder on the cooling tube and clean the outside of the chamber.   Sputtering that chamber may start at the end of the week. 

OCMM Development
•  The upstream OCMM laser spot rises on the TV monitor as current in the accelerator is raised and goes back to its original position when beam is turned off.  Since the OCMM apparatus is totally anchored to within a few thousandths of an inch at this end, the laser spot rise must be caused by internal deflections.  Joe Gubeli and I went over the design of the downstream OCMM to ferret out som possibilities of where the deflection is happening.  Our first assessment is that angular changes in the double-path mirror sets seem to be self-compensating to first order.  This problem is going to take more investigation.  

WBS 11 (Optics): 

FEL Mirror Development
   As reported last week, we worked on reconfiguring the harmonic content diagnostic setup.  In the process, we discovered we did not have some long focal length optics we required.  These are being ordered.  

   Some post-run analyses of the laser performance for the LIPSS user run, which was done at ~ 935 nm shows some interesting trends that may help pave the way for lower loss optics at longer wavelengths.  The performance from these mirrors was quite poor, even though the coating materials and vendor were the same as used for the optics that produced over 14 kW when the OC was cryocooled, and over 5 kW with a water-cooled OC.  The approximate power loading at short wavelengths (<300 nm) is about 2 orders of magnitude higher for 

~900 nm lasing at 300W output than for +14 kW lasing at 1.6 microns.  Furthermore, laser power increased when we tuned to the long wavelength side of the LIPSS optics, compared to when we tuned to a shorter wavelength that produced about the same outcoupling.  Both pieces of data strengthen the case that UV harmonics play a role in the IR loss.  When we remove the optics in preparation for the High Q test, we will subject the cavity optics to careful measurements to determine the spectral extent of this absorption.  While the performance of the FEL for the LIPSS run was lower than anticipated, we are fortunate that through the ONR funding (and from the Yale PI's start up funds) of the LIPSS experiment we have the unique opportunity to study cavity optics for this shorter wavelength.

Optical Transport/Cavity
We started the week by vented the Optical Transport System (OTS) from Lab 1 through Lab 6. When we delivered 1.06um beam to Lab 6 late last week we noted the beam position would move as we operated both the Lab Shutter and cycled the Lab Mirror Cassette to position. This is the first time that this Lab has had beam since the IR Demo FEL. We found a rail in the cassette had come loose and quickly fixed the problem. We also took this opportunity to re-align the mirror in Lab 1. The beam now enters this Lab cleanly when the OTS is aligned to the End of Line (EOL) power meter. We had vacuum valve permit to Lab 5 on the following day and to Lab 6 the day after. We have received the 3” Molybdenum frames from the Machine Shop on Wednesday. They are currently being acid etched and will be brazed as a cryo-cooled frames next week. The 1.6um 3% OC mirrors, for this high-Q cryo-mirror experiment, have passed their first set of measurements and will be test plated today. We have had some delay in receiving the stock copper sheets for the cavity scattered light absorbers. They arrived late yesterday and we anticipate the machining to be completed next week. A quick turnaround on the cooling tube brazing and electro-blackening is expected. 

 Lasers and diagnostics
We recalibrated the QE monitoring system again and corrected the previous calibration factor that was giving incorrect data. We helped the Thz experiment by providing needed detectors and signals. Discussions were held on how to test a synchronization system needed for the Ti:sapphire laser for fast EO sampling data acquisition. We continued with analysis on the FEL pulse diagnostics and finished a paper about beam shaping. Most of the parts for the ITS were received this week and a test is under planning. Further preparation was done in Lab6 for the ODU experiment. The Antares drive laser is operating to specification during this week’s operation.

Terahertz:

This week in the THz lab was dedicated to the double resonance experiments with Harvey Rutt.  The experiment was designed to test the theory that the THz radiation can be used to drive conformal changes in long chain molecules, such as proteins.  These conformal changes would cause shifts in the population of higher frequency states at the micropulse frequency of the accelerator.  There is a great deal of debate as to whether the THz interacts directly with the molecules, or if the interaction is mediated through thermal interactions with water vapor heated by the THz.  The experiments are being conducted on gas phase as well as solid phase samples. 

In the gas phase sample tests, the normal water vapor is replaced by heavy water (D2O) in order to move the resonances out of the atmospheric bands and allow good resolution for this measurement.  The gas phase tests are being performed primarily to check system performance, though we expect to see some good science come out of this as well, since this is a totally new experiment.  The solid phase experiments will be the real test to look for the conformal changes in L-Alanine and B-2 Microglobin samples that have been deposited on silicon substrates. 

This experiment is extremely complex in terms of the optics, the signal detection and analysis, data acquisition, and in general, the number of systems that needed to be integrated and functioning properly.  We struggled through much of the week with a tremendous number of signal, detector, and vacuum problems, but with the help of many people, we were able to start looking for the signal on Thursday. Though we were not able to detect the signal we are looking for, the beam time used on Thursday did allow us to determine several improvements that could be made to the system.  Some were able to be addressed Thursday night and Friday morning and we are running again today on Friday and hope to have some good results to report by the end of the day.  There were several other modifications that will take a significant amount of time and will be addressed before the next run for this experiment.



















