MEMORANDUM 

To:

Distribution 

From:

George R. Neil

Subject:
FEL Upgrade Project Weekly Brief –August 13-17, 2007

Date:

August 17, 2007

Highlights:

The air conditioning held up this week so we continued to make good progress on the Gun Test Stand and Optical Transport.  The Optical Transport is back under vacuum after installation of many new components.  The Advanced Drive Laser finished its checkout and is ready to install in the clean room.  The gun chamber is now fully assembled on its new stand and welding with new ASME and DOE approved procedures has started on the gun tank.  We have our EPICS control system talking to the new Laser Personnel Safety System Master. 

Work with the open source optics code OPC is successfully modeling optical cavities and can include FEL gain.  We are in the final assembly of the design documentation of the Florida State BigLight FEL.  

 

Management:
The major effort this week was focused on producing personnel appraisals in our new web-based system.

We also drafted for internal review the SOW for our Navy effort next year.

We assembled and edited the FSU BigLight Design Document.  Editing will continue next week.

We provided tours of the FEL facility to two Congressional staffers: Sam Vega (Warner) and Dane Bowker (Webb).  We also gave a background tour to Virginia Delegate Paula Miller.

We met to define requirements and get a plan for a biologically friendly laboratory.  We are proceeding with facility mods for this effort.

Injector:

The GTS gun vacuum chamber has been fully assembled as well as the new gun stand. This morning the chamber was mounted to the new stand. The clean room vinyl curtains have been fitted with snaps for easy mounting to the frame. With that, all the pieces for the clean room are complete but won’t be fully assembled until drive laser transport and instrument air tubing are anchored to the vault ceiling above it. Safety Systems personnel continued with the Personnel Safety System hardware and cabling installation. The electricians are installing conduit for the 208 VAC/30A needed to power up the gun HVPS, the drive laser, and the bake-out heaters. They are also adding more 110 VAC outlets for the drive laser and switches for the SF6 system pumps. We are also in contact with SAES Getters to get feedback on the best timing during our gun bake-out cycle for NEG pump activation. The Sapphire windows are in fabrication and on schedule at Insulator Seal (ISI).  

Instrumentation and Controls:

   The GTS Digital I/O Distribution Module arrived from the manufacturer early this week.  The testing of this card uncovered some issues that needed to be repaired in order for testing to continue.  With these issues temporarily fixed the circuits were checked out and verified to work correctly.  These modifications have been made to the card and the latest revision has already been ordered.  The design of this card is simplified to keep the cost of the blank PCBs less than $40.00 a piece.  We also spent some time testing the Analog I/O Distribution Module.  We shook out the cards and found some issues with this PCB that need to be repaired before testing can continue.  The schematic was modified to reflect the required changes and the revised layout is underway.  We are still awaiting several components to test the other portions of the card so we will wait till testing of this card is completed before ordering the latest revision. 
   With the GTS enclosure becoming increasingly more populated with hardware the opportunity was taken to develop a full list of the required electronic hardware for the instrumentation and control of the test stand.  From this list a cable list is being populated.  All of the cables needed to interface with the HVPS are installed.  Completely terminated and routed cables for valves 1-8 in the GTS. Ran cable for valve 9. Mounted raceway for all the cables on the GTS. The interlocks for the SF6 tank door and pressure were wired in this week. 
     The Ethernet module for the LPSS master was configured and put on the network.  Communication between EPICS and the LPSS master was established and all memory sections on the PLC were tested. Read/write capabilities were successful at both the bit and word level for each memory section.  Verification of user lab communication will proceed next week.  Re-positioned the goggle box for Lab 2. Fixed the doors to all the labs. Ran cable for the Orange Enable box, the Local Laser Mode Box, the Hutch Interface Bybass, the Mirror Cassette, the two crash switches, and the two sweep boxes all for lab 3A. Today the sweep boxes and the crash switches on the door from 3 to 3A will be connected. 
   We have also provided the ENG group software for durability testing our BPM EIOCs in high radiation environments.

Electron Beam Transport:

Improvements and Upgrades
Gun Test Stand (GTS)

•
 In building the SF6 Tank system, the JLab Shop finished all machine work and started welding.

•  
The second set of weld samples for qualification was tested by Sherry Labs in Texas.  The samples passed bend test (indicating good ductility) but tensile tests were up to 6% lower strength than the base metal 5083 Aluminum, breaking at the welds.  (Unlike other aluminums that turn to the low strength of unalloyed aluminum when you weld them, 5083 retains its un-annealed strength) Essentially we were seeing the strength of the 5356 filler metal.  As a result, I recalculated the vessel calculations with an assumed base material strength 12 % lower than the actual base material (to account for statistical fluctuation) and had my reviewing engineer (Robby Hicks) review the calculations that showed that we remain well within code compliance. 

•
The Gun Solenoid was shipped from New England Technicoil the Thursday before last.  It was held up in Receiving for more than a week for their processing even though they had been notified of the critical nature of the delivery.  They are down a person since the last contract’s initiation.

• 
Magnet Measurement is mounting the Solenoid for measurement today.  The installation group added the water fittings to adapt to Magnet Test’s hoses in record time.  

•  
The SF6 Gas Transfer System piping is nearing leak test. 

•
Matthew Marchlik completed the engineering note proving the adequacy of the design for the hanging the Drive Laser Table System. The note is in Facilities and Logistics Management for their approval for structural analysis and penetrations into the ceiling.  

• 
The frame hanging HEPA filters and curtain in the Gun Test Stand was completed by Joshua Ballard using the suggestions from Facilities and Logistics Management. 

SF Sextupole Magnet Testing 
•
Great progress.  Magnet Test found that the field reproducibility after cycling at full current with two different control cards from the new power supply design is at the parts in 100,000 level that improved by 40 % with the fastest (25 A/sec) ramp rate.  They will investigate this characteristic at lower set currents and are then authorized to start testing the first unit on the stepper stand.

High Power Optics Risk Reduction
This week continued our rapid progress in development of the optics propagation code (OPC) and it's user-friendly front end.  As discussed in last week's report, this code is appealing because it has two different models to handle the FEL gain, Genesis and Medusa.  However, one often wants to just look at the"cold cavity" case, where the optical modes are allowed to develop over many roundtrips through the cavity, but the total power is reinitialized to some value at the beginning of the next round trip.  OPC doesn't provide this functionality.  Our student Anne determined how to do this and we checked it against a model of our scraper-outcoupled FEL.  Next week we will try to get Genesis working so we can simulate a cavity with gain.
Optical Cavity/Transport
After many weeks of work in the optical transport system, we now have the system back under vacuum. The high power mirror cassettes in Labs 3a and 5 are assembled. The Brewster windows have not been installed. We will wait until the Laser Personnel Safety System (LPSS) is re-commissioned before they are installed. The initial alignment of the mirrors was done by moving the cassette, by hand, to position. The LPSS, which remotely controls the position of the stage, may move the cassette into a slightly different position. By not installing the Brewster window the final alignment will be much easier. The cassette vessel is installed in Lab 3 but remains empty. We are awaiting a linear stage. Once this arrives some modification will have to be made to accept the mirror holder assembly. Late this week we found the ion pumps for the OC vessel off. We install a pump cart on the vessel and easily pump it down to the low 1e-7 torr level. The residual gas analyzer (RGA) showed an elevated level of helium at the start of the pump down. After an hour of pumping the helium level reported by the RGA was 2e-7 torr. As a reminder, the OC cavity vessel has a cryogenically cool mirror installed. The cooling is achieved by flowing ~40K helium through the optic frame. As a precaution, we have bypassed the helium flow from the OC vessel.    

 

Lasers and Optical Diagnostics: 
We finished the characterization and optimization of the advanced drive laser system. In addition to the nominal pulse energy and the newly-added pulsing capability, we have successfully generated micro-Joule pulses which give the possibility for producing nano-Coulomb bunch charge directly from FEL injector. The results agree well with the initial prediction of the modification scheme. We now have two output channels from this laser providing different power levels. We are expecting the start of the system installation into the drive laser room as we wrap up the work in the test lab. The RF drive system was received this week and a test is going on to decide if it meets specification. We also tested some parts for GTS laser and had discussion on its optical transport.

 

Terahertz: 
This week, Michael Klopf returned to Brookhaven to join Susan Cox from Los Alamos to continue the magneto-optical studies on the U4IR beamline.  Work has continued to progress with measurements being made on an InSb sample.  This sample had been measured previously for cyclotron resonance signatures at frequencies up to 1 THz, but not above. Initially, our results at frequencies < 1 THz did not agree well, but it was believed that the IR and visible components of the beam were photoexciting carriers and spoiling the resonance.  Larry Carr (BNL) and Susan inserted a black polyethylene window to block those parts of the spectrum.  After doing so, the data, which was just acquired yesterday, now appears to match much better to the data previously taken below 1 THz. 

Gwyn also arrived at BNL near the end of the week to begin the THz spectroscopy studies on the U12 beamline.  He was joined by Hannon Fersi, from the University of Manchester and will be joined later by Peter Gardner, also from Manchester, as well as Joan Thomas from JLab. They will be performing THz spectroscopy measurements on a range of samples, including a set of biological samples.

BigLight:

We continued writing the design document of the BigLight FEL system for FSU.   We have made a number of small changes in the design since the design review in July and this effort will document the design to a level which permits it to support a FSU proposal to NSF.  Editing and finalization on the various sections will continue for a couple of weeks.
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