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Highlights:

As noted in last week’s report, we dedicated operation of the FEL Upgrade this week

to THz imaging . This activity was successful. The driver accelerator was operated reliably all day from Tuesday to Friday at steady current levels of 3 mA and a pulse length of 390 fs FWHM for THz generation.  In this venture, we were joined by Professor James Kolodzey from the University of Delaware, and two of his students, Matt Coppinger and Nate Sustersic, for some THz imaging experiments.  We illuminated a 5 cm square area with a few watts of broadband THz and successfully observed various samples with a specially constructed camera.  The work was performed under remote control due to the Class 4 hazard nature of this beam.

On Monday, we performed some adjustments to the Optical Transport System (OTS)

that allowed us to test later in the week the stability and incremental performance of laser transport to User Labs 1 and 2 .  The Dahlgren group was on stand-by for Wednesday and Thursday so that they could perform calibration measurements with their apparatus in User Lab 2. Power as high as 2.0 kW was delivered into User Lab 2 during breaks in the THz experiments. We have more measurements to make, however enough data was taken to tell us where the system has to be improved for optimal stability at higher powers.

This afternoon, we are shutting down to disconnect the He flow line from the cryomirror, so that the 2.8 micron mirror can be re-installed to continue our tests of the effects of short Rayleigh ranges. (This latter project is a JTO funded experiment-the results of which are very important for the design of compact FELs.). These experiments are scheduled to continue starting next Thursday.

In work performed in the high voltage test stand, Nimel Theodore from the College of William and Mary tested a second “gradient coated” electrode for field emission suppression. This electrode performed very well, yielding below 3 pA of field-emitted current at 31.25 MV/m. This result supports the results of the first gradient-coating electrode and continues our program in developing electrode coatings for high voltage dc photoelectron guns.
Management:

We continued preparing project management and project summary material for:

(1) our up-coming meetings with ONR and Navsea in December; (2) our FY06 annual report ; and (3) our annual program review in January (18-19).

While the Dahlgren team was here this week for calibration work in User Lab 2, we discussed planning for future Dahlgren runs in FY07.

A status memo was sent out to our laser bioscience collaboration (the Biomedical Photonics Consortium) with the results from our NIH review and our proposed plan for submitting new proposals to NIH in early 2007. A teleconference among the coordination team is planned for next Friday.
Gwyn Williams gave an invited talk on the scientific applications of the JLab FEL

at this week’s meeting of  the Southeast Section of the APS held in Williamsburg.

Operations:

   This week was dedicated to operations for THz imaging in User Lab 3.   This required operating with stable beam at moderate currents for long periods of time.  We decided that the most stable operation could be achieved a 3.5 mA so that is what we delivered most of the week.  FEL operations were possible in a parasitic or secondary user mode.  We delivered up to 2 kW to User Lab 2 for beam characterization measurements. 
    Last Friday we sent 1 kW CW beam to the end-of-line dump in User Lab 6.  We found that the beam steered quickly off the dump face.  We deduced that the transport was misaligned and some transport component was absorbing a lot of light and steering the beam.  Since the THz users spent Monday getting trained and completing their setup, we decided to open the transport and realign it.  We also changed out a mirror clip that might have been the source of some of the drift.  By Tuesday we had pumped down enough to lase and found that the beam did not steer strongly when running 1.5 kW to user lab 2.    Wednesday we ran parasitically and found that the beam still drifted, presumably due to a poorly steered laser beam.  Thursday, still operating in parasitic mode, we delivered beam to Dahlgren users in User Lab 2 for beam characterization.  Most of the delivery was at power between 1 and 2 kW.  Since we were running 3.5 mA of beam current for the THz operations we had to run the laser detuned just above threshold to keep the power low so it was not very stable.   Transport of high power light upstairs in parasitic mode will  probably require more diagnostics since one cannot use any  intercepting diagnostics when one is operating parasitically. 
   THz operations went quite smoothly except for vacuum trips at the entrance of zone 2.  This ion pump has a long period trip when the vacuum exceeds 3e-9 Torr for more than one hour.  We therefore had about one trip per hour.  From Tuesday through Thursday we ran about 6 hours per day of 3.5 mA beam.  On Friday we ran only until 2 p.m. so that we could start preparations for optics change-out next  week.   A description of what the users did with the THz light is in the THz section.
WBS 4 (Injector):
The photocathode gun delivered over 22 hours of CW beam at 3.5 mA for FEL ops this week with an extracted charge of 290 Coulombs. The total extracted charge from photocathode number 9 activated on November 1, 2006 is 425 Coulombs and counting. The Drive Laser polarizer has been steady around 30% for the entire week so the photocathode has not been re-cesiated since Nov. 1. To calculate the Coulomb lifetime, we took QE scans before and after extracting 76.5 Coulombs running 6 mA CW for 4 hours. The Coulomb lifetime defined as Extracted Coulombs / ln (QE initial / QEfinal) = 742 Coulombs.

We HV tested a second, 100 cm2, flat electrode that was treated with a "gradient" coating.  It exhibited exceptional field emission performance, yielding below 3 pA of field-emitted current (3 pA is the detection limit) at 31.25 MV/m (the maximum field attainable in the system at 125 kV).  This result supports the results of the first gradient-coating electrode.

D. Bullard continued polishing the Molybdenum anode plate with 400 grit sand paper. He also installed a water flow meter in the wiggler cooling plate. 

We hosted a two day visit by Dr. Hsiung and Dr. Hsueh from the National Synchrotron Radiation Research Center in Taiwan. We discussed aspects of the DC photocathode gun technology, operation and performance. We would like to thank Marcy Stutzman, Phil Adderley and Matt Poelker from the CEBAF Source Group for their time having productive discussions with our guests. 

Drawings of the Stalk Retractor Mechanism for the Load-Lock Gun were received from McAllister. The drawings reviewed by G. Biallas and fit into our 3D gun model by R. Lassiter met our specs. We have asked McAllister to proceed with fabrication. 

WBS 6 (RF):

RF - The RF system performed very well this week in all respects.  The only RF failure this week was the Cathode Power Supply for Zone 4.  It tripped-off on a cooling fault and about 30 minutes was lost in replacing a failed fan. 


The Injector Phase Monitoring system was tied into EPICS this week and is now operational for the Buncher and Quarter cavities.  The phase drifts for these cavities is less than 1 deg. after the machine is setup for the day.  The Drive Laser monitoring signal is still not ready to be added to this system.
WBS 8 (Instrumentation):

 The majority of this week was devoted to the THz group.  Various materials were exposed and imaged. The accelerator behaved quite well all week. Time was also spent on training the staff for delivering beam to multiple users and lasing into the user labs. This will help prevent burn-out of the primary accelerator experts.
     Effort has begun on the LPSS Master. Each User Lab LPSS has had its capability expanded.  Having hard wired the status of most of the external interlocks of each User Lab, it was determined for any future requirements that there is not enough I/O in the LPSS Master PLC so additional hardware was ordered.
    We continued this week when time permitted between running the machine to try and move forward with the design revisions for the Embedded BPM electronics.  We sit down and composed a list of specifications and requirements for the system and sent this out to be reviewed by the operations team.  With this list we can all work towards a common goal and this basically specifies what components we will use to implement into the design.  We have also taken some time to send out some quote request for the cable sets needed for the electronics to get an idea how much these will cost.  Some of the known parts for these electronics have been ordered and arrived.
    Worked continues on the communication between the FPGA on the Single Board IOC and the ADC (AD7654) on the general purpose board.  The ADC  is working with the trigger signal from the FPGA, but the conversion voltage range is not correct. So we still need to check it. The final format of the paper for PCAPAC workshop was finished and submitted.

    The fabrication efforts centered around fabrication of the new divide-by-20 RF master oscillator chassis for the advanced drive laser and prepping the various interface/control boxes for the new Laser Personnel Safety System. The precision vertical milling and lathe combination machine has been assembled and the routine maintenance on it has been done. Organized the combination machine's equipment and tooling for easier accessibility. Also the Computer Numerically Controlled vertical milling machine, which was donated from the tech shop, was disassembled, moved, and reassembled.
WBS 9 (Beam Transport):

IR Machine Operations

• 
Don Bullard and Dan Sexton installed flow meters and thermometers on the temporary cooling plates on either side of the Wiggler Beam Chamber.  At 3.5 mA, the load into the cooled part of the chamber is 200 W.  Conclusion: we need the copper plated chamber.

Improvements and Upgrades

•
With regard to SF sextupole, Neil Wilson’s installation crew was not able to perform a disassembly and reassembly to mimic the vault’s cramped conditions this week.  The task is on their list.

•  
Facilities Management continues working on raising the capacity of that Drive Laser Room’s cooling unit, a task that will enhance our ability to keep the drive laser phases stable.

•   
Concerning work on the second wiggler chamber, We are about to solder on cooling tubes. This soldering will use a chloride-based flux; it just has to be dutifully washed off afterward. We will order the parts necessary to flashing a copper coating to the inside next week.

•     In work for the New Gun and injector Test Stand, McAllister Technical Services sent their initial engineering model of the proposed device.  It fit in our model beautifully.  They were given the go ahead to continue design along this path.  With regard to the contract to Riggins Co. to bring the tank for the high Voltage Power Supply back to operable condition with a “hydro” test, they are now requesting delivery of the tank.  With regard to vacuum bake-out of the new gun chamber, we received ballpark prices from other vendors.  Larry Monk is sending out the bid drawings for the aluminum shell that covers the apparatus at the high voltage end of the ceramic stack for both the injector test stand gun and the new upgrade to the gun in the vault. Ron Lassiter is working on the final drawings of the apparatus that will allow remote withdrawal of the cathode stack for cesiation without opening the gun tank.

Experimental program

Experiment to see a pseudoscalar particle that couples to photons   

• 
The group had the parts made to hold the new pole tips in the proper location and restrain the Purcell gap pole sheet in the GW dipoles. The stand for the Optical Dump is made and the Refrigerator/Camera design is almost finished. 

•
We presented the plan for an engineering run at 980 nm using available FEL mirrors running air to Tony Thomas.  

•
Dr. Kevin Beard is working toward getting rid of some read-out noise generated in the astronomical camera.

WBS 11 (Optics): 

As noted in the Operations section, this week was devoted to operations for the THz imaging experiment, so there is no new data to report on the FEL cavity mirrors.  Analysis of the data collected continues.  The Optics group is installing water-cooled mirrors so we can expand our opportunities to study the performance in conjunction with our ability to run high current.  We also had little opportunity to push the 1 micron mirrors to their limits after the THz traps were installed, and would like to revisit this important wavelength region. 

 

The mirrors for edge outcoupling failed QA due to mot meeting dimensional specs for the diameter of the central metallization.  The vendor acknowledges their mistake and will redo the mirrors.  We anticipate their return within 2 weeks.
You might remember from the last weekly report that we installed clamps in the Optical Transport System (OTS) to mitigate mirror motion. We confirmed after the report that the OTS steers badly when delivering FEL beam to the User Labs. The beam mode at the End of Line (EOL) IR camera also suggested that part of the beam was obstructed. On Monday we vented the OTS to determine the source of this beam motion and obstruction. It appears that one of the installed clamps was intercepting part of the beam. This was not evident during the initial installation because of the smaller mode size of the alignment HeNe. We took this opportunity to install another 440l/s ion pump on the end of the collimator vessel. Under normal conditions we would have place the OTS under a hot nitrogen purge over night and then turned on the ion pumps the following day. Since we had to have the OTS ready the following day we decided to forgo the purge and go straight to a pump down. The additional ion pumps brought the OTS vacuum level down quickly allowing us to open all the transport valves early the following day. The relocation of the clamp fixed the beam obstructing but we still had beam drift. Reducing the beam mode in the cavity allowed us to deliver nearly 2kW with minimal beam drift. Higher power delivery is possible but not investigated for fear of compromising the main program for this week of delivering THz light. Cleary a better solution for stabilizing the mirror motion is needed.  

 We are preparing to install four water cooled OC mirrors early next week. This will include optics at 2.8um, 1.6um, 1.2um and 1.1um. The first two will be brazed and the second two pasted into their mounts. During this period we will also attempt to install a windowed valve in the OTS and an Optical Beam Position Monitor (OBPM) near the EOL. We additionally have a solution to try on two of the OTS mirror mounts to eliminate thermally induced mirror motion. The primary activity is the cavity mirror installation and the other might get reschedule.

Advanced Drive Laser:
The EO cell tested last week has been adjusted by the vendor and will be received later today.  The modification on the mounts and connectors is completed. The whole assembly will be integrated into the system once they are cleaned and tested again. The beam steering caused by the EO cell was investigated this week. The power and beam shaper appear extremely sensitive to the steering but was restored after very delicate alignment within the pretty much fixed space. Attempt to use EPIC to remote control the laser system has been also made. Test this week revealed some issues and we are trying to work out.

This week we also worked with Gun group for a cathode scattering characteristic study, good quantitative data are obtained.

Terahertz:

We had a very successful THz imaging run this week.  The machine was operated reliably all day from Tuesday to Friday at steady current levels of 3 mA and a pulse length of 390 fs FWHM.  In this venture we were joined by Professor James Kolodzey from the University of Delaware, and two of his students, Matt Coppinger and Nate Sustersic, for some THz imaging experiments.  We illuminated a 5cm square with a few watts of broadband THz and successfully observed various samples with a specially constructed camera.  The work was performed under remote control due to the Class 4 hazard nature of this beam.


















