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Highlights:

This week during commissioning activities we successfully demonstrated CW lasing at 6 microns with energy recovery on the FEL Upgrade. The lasing was done using the set of tune-up mirrors in the optical cavity that limited the power to 300 watts because the power was extracted through our diagnostic port window.  The achieved out put power agreed well with Steve Benson’s calculations of the expected output at these electron beam conditions (peak current of only 40 pC at 18 MHz for a total current of 0.8mA).  We have moved on to commissioning with the high power mirror sets.

Commissioning:

On Friday we finally finished the task of certifying the beam loss system so that CW beam could be safely run.  We then turned on CW beam with no lasing and obtained up to 2.5 mA of beam at 74.85 MHz.  Upon shutting down we found that there was some loss at the exit of the first cryomodule.  On Monday we used the spreadsheet model to diagnose the problem and found a new solution that eliminated that loss but created some loss in the reinjection telescope. 


On Tuesday, we modified the solution a bit a found a new solution that has low loss everywhere even while lasing. We used the new solution to lase with 6% duty cycle at 20 W and CW with 300 W at 6 microns.  This was limited by the window we were using before the power meter.  We then switched to 10 micron setup and established weak lasing with that mirror set.  Optimization of the FEL at 10 microns proved rather frustrating.  The threshold for lasing seemed to climb throughout the day.  No strong lasing could be found. 


In CW operation we usually operate with the laser spot decentered but we had not yet set up that mode.  On Wednesday, we moved the laser spot on the cathode to increase both the current and the lifetime.  We again lased at 10 microns but weakly.  We obtained 20 W with 150 kW of electron beam power.  We decided to recesiate so that we could start the setup for high charge operation.  We also decided that there was something wrong with the 10 µm mirrors. 


On Thursday we determined from radius of curvature (ROC) measurements that the high reflector had relaxed to an earlier ROC that produces an unstable resonator.  This is why lasing was extremely weak on Tuesday and Wednesday.  We decided that the 10 micron mirrors would have to be replaced.  We tried one more time to establish lasing with the recesiated gun at 10 microns but could not find any length enhancement.  We checked that we could produce strong lasing at 6 microns and tried again but without success.  Finally, we set up the injector for high charge operation.  We found that there was a pressure rise in the injector when running 6% duty cycle beam.  We minimized the pressure rise but could not eliminate it.  The pressure rise was not sensitive to charge but only current.  It may be related to the use of an 8 mm spot size on the cathode, which leads to loss of the so-called "ghost pulses" in the region near the buncher.   No loss was seen in this region with a 6 mm spot. 


On Friday we will be working on putting in the new mirrors and doing further studies of the high charge injector setup.  We will try going back to the 6 mm laser spot and moving the laser spot to a better location on the cathode.

Management:

After the submission of last Friday’s weekly report we were able to submit to ONR and DOE a revised draft of our FY04 ONR-DOE MOA for FEL operational activities that included the requested edits by ONR. 

Today (Friday) we submitted the bi-monthly financial report to DOE and ONR on the Navy funded FEL activities.

On Thursday, Jefferson Lab management made a presentation to the Virginia Secretary of Education, Dr. Belle Wheelan and our Virginia Budget Officer, Judy Heimen, concerning our current state budget and proposal for the next biennium. Since a majority of these funds are used to support FEL operations and scientific collaborations, it was important to emphasize the importance of these funds to the FEL project and Jefferson Lab. Despite the pressures on the state budget, the Commonwealth of Virginia continues to be an important and valued stakeholder for the FEL program.

On Tuesday, Fred Dylla and Swapan Chattopadhyay attended a workshop at UVA on the NSF funded program on “Laser Interactions with Matter” that involves UVA, JLab and NSU.

Approximately 50 faculty and students reviewed the status of this 3-year program which involves laser studies both on campus and at the FEL Facility.  Preliminary plans were made with respect to the submitting a grant renewal request to NSF next year.

WBS 4 (Injector):

We performed a cathode recesiation this week. The QE was raised from about 0.7% to 3% at the center of the cathode. After one shift of beam operations, the QE dropped to about 1.3% after running 60 and 90 pC beam in pulse and 60% duty cycle modes.  The possible relation of this QE drop to the pressure rises noted in the buncher region because of potential beam loss needs to be investigated.

Gun HVPS - Operated without any problems.

WBS 5 (SRF):
The cavity string has been transferred to the assembly rail supports ("Lollipops") from the string assembly tooling. The tuner mounting tabs on the helium vessels have been welded on and the tuner mechanisms have been installed. The inner mu-metal magnetic shielding has also been installed. This helps to protect the niobium cavities from stray magnetic fields in the tunnel. Work has started on welding the piping for the waveguide thermal intercepts. These were added as insurance after we experienced some waveguide heating in the previous module (SL21). This will continue next week and the position and frequencies of the cavities on the rails will also be finalized for module assembly.

WBS 6 (RF):

Other than 1 Filament board failure, the RF systems continued to operate normally throughout the week.  High Order Modes from relatively low e-beam currents have been observed giving false heating indications on the IR detectors for all cavity warm windows.  J. Preble witnessed this effect and gave permission to mask the IR sensors.  The indicated heating is not real since it drops instantly with removal of the e-beam rather than have a thermal time constant.

The warm windows are still protected by arc detectors and ion pump current sensors.

WBS 8 (Instrumentation): 

Support continues for operation of the FEL. A number of control screens have been "tuned up" to better serve the operators by combining screens and eliminating redundant or confusing information. Many thanks to Al and the software group. The GG power supply was commissioned (see below), many thanks go out to Simon Wood and Bill Merz's crew. 
  

The development of more timing boards (F0060) continues in Lab 5.  As commissioning of the BLM veto function resumes we have modified a spare channel (Spr1C) of the 1st BLM card (F0151) in iocfel8. The modification will provide the integrated BLM signal to the AMS system as opposed to the true "top-hat" loss signal. Two new BLMs are being installed together near the 1G dump. One to observe the integrated BLM signal on the modified channel and another to observe the real loss signal.  All of the controls hardware in the FEL control room (FL07) have been added to the configuration database ( http://laser.jlab.org/fel ). Channel #1 of the online video system has been switched from a fixed camera (Vault Camera) to Monitor #4 of the Video Switcher System. 


The 3kW path length corrector power supply was commissioned this week. Fabrication of another pair of GC power supplies continues.  The magnet communication database has been updated to reflect the addition of the pathlength power supply and the system diagram check prints are also being marked up for sign off. 
   

We continued building new BV interface boxes and rewired SLM interface boxes to include the Mac valve leads (now have 6 BV interface and 5 SLM interface boxes), updated the BV chassis spreadsheet and made changes to the labels in EPICS to reflect recent changes to include the SLM's, continued working on a solution to the SLM attenuator addition by fitting an SLM at 5F03. Beamviewer cameras and control boxes for the UV installation are under construction.    The HR and OC Analog Chassis were installed into the I&C Centers downstairs. This provides 32 channels of 16 bit analog readback for all of the optical cavity instrumentation. The cabling was completed and connected.  The connections to the HR Diagnostic Box as well as the OC Diagnostic Box were completed and tested.  The readbacks into EPICS need to be scaled and tested. The initial design for the HR Heater Control Chassis is in progress.  The front panel has been completed and the internal layout and the EPICS interface design is in progress. 


The THz computer now has the capability to be rebooted as needed.  A remotely operated relay was provided for this, there is a FLOG with instructions on how to do so. Framegrabber: In order to put the Linux box on the controls network, it must first conform with the security standards. After a failed attempt at installing a network monitor on the Linux box, the operating system had to be reinstalled. The networking group's script (for version 8 NOT 9) destroyed the system's ability to boot properly, but is now corrected. The calibration system is completed. The design for performing camera selection via the video switcher is in progress. The internal workings of the switcher's code will be assessed today for more detailed planning on the connection to this system. This will provide the pathway to the beamviewer and use an existing system for user familiarity. 


Currently creating system drawings for the Dump Water Control and the Charge/Dump Current Monitoring Systems.  The individual chassis drawings will be updated if necessary at the same time.  The Magnet LOTO SOP is out for final review and should be issued next week.  The MPS Certification Procedure is still in the review chain. We are in the process of certifying a CPR/AED instructor for the FEL. Certification will be complete in September.

WBS 11 (Optics):

This week's activities can best be described as "interesting".  It began with a team effort over the weekend to get the pressure in the diagnostics crosses low enough (after the new diagnostic beam dump installation) to open the valve between that region and the outcoupler vacuum vessel.  That was successful.  Early in the week we found the source of the flow-induced mirror vibration - it was the hard mounting between the chiller and most of the insulated cooling lines.  Adding jumpers made from flexible hose allowed us to maintain a good flow rate on the outcoupler with minimal vibration.  During operations we lased at 6 microns and then at about 10 microns, however the performance at the longer wavelength was very poor.  There was no indication during lasing that we were damaging the coating, nor did visual inspection show coating issues, so the problem clearly lay elsewhere.  By doing in-situ measurements of the ROC and transverse mode profile, it appears the HR deformable mirror assembly had relaxed back to the values of aberration and ROC that it had immediately after it was accidentally damaged.  This ROC, when combined with the ROC from the outcoupler, is less than the cavity length, producing an unstable cavity that should be very hard or impossible to get lasing.  All of these results point to the necessity of replacing cavity optics with spares.  This is being done today - at the time of this writing a new, lower aberration high reflector mirror is being installed.  Later today we plan to install more water-cooled outcouplers - one with a longer ROC at 10.6 microns, as well as one at 6 microns.  This combination gives us two possible lasing wavelengths at high power.  We should be able to begin lasing again by next Monday.  While supporting operations, it was requested that we decrease the time it takes to change mirrors - this was done.  We've tripled the slew rate on the outcoupler and raised the speed of the HR by 67%.  We received the high power, backplane-cooled mirrors that will be used to route the FEL beam into a diagnostic beam dump.

In parallel to these activities, we continue our work with the Mechanical Engineering group on the UV optical transport system and optical beam positioning system.  We sent information to staff at NSWC Dahlgren to help them with planned activities here.  We held a design meeting on the transfer lines for the cryomirror project, and ordered parts that will be used to fabricate them and connect them to the mirror test stand.  We also had a meeting with a representative from OptoSigma Corp on producing high damage threshold coatings for the newly JTO-funded effort in that area. 

Terahertz Project:

We prepared for a joint AES/JLab design review on the Terahertz beamline scheduled for Sept.3rd.  Also this week we re-checked the survey marks for the position in the FEL vault ceiling that will be drilled to accommodate the THz beamline.

