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Highlights:

The GTS gun solenoid measurement was completed this week and meets specifications. 

The new gun chamber mounted on its stand has been moved to the GTS enclosure and placed inside the clean room area. The ceramic stack supporting the electrodes will be bolted to the vacuum chamber early next week. 

The new LPSS system is now complete for lab 3A, meaning that labs 1,2, 3A, and 6 are now ready for certification and/or operation. 

An oral presentation on the BN production has been accepted for the Fall MRS meeting.
Management:
George Neil, Steve Benson, & Pavel Evtushenko gave presentations at the Free Electron Laser conference in Novisibirsk. 

Gwyn Williams participated in an NIH Advisory Panel, reviewing a project that uses accelerator produced light for bio-medical experiments.
Beam Physics:

Beam physics activities focused (heh, heh) on analysis of CSR in BigLight. Of primary concern are the multiple parasitic compressions the beam experiences on its trip to the MIR wiggler. Both elegant and DIMAD are being exercised in this effort.

Preliminary results from DIMAD suggest that all is well. Figure 1 presents longitudinal phase (l-dp/p) and transverse configuration (x-y) spaces at the center of the MIR wiggler for transport with CSR activated, but 0 pC per bunch. Figures 2 and 3 present the same data for 150 pC and 300 pC respectively. The only significant effect is some CSR-induced shear in the longitudinal phase space; emittance dilution effects are small and should not be problematic.


Figure 1: Baseline (0 pC) behavior in MIR wiggler.
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Figure 2: Same data for 150 pC. Note x-y about the same but some shear occurs in l-dp/p
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Figure 3: Once again, at 300 pC
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The shear appears to be managable by trimming the upstream transport compaction. Figure 4 shows the beam at the NIR wiggler before trim, Figure 5 after a 2.5 cm decrement of the linac-to-NIR M56. The bunch is shortened back up quite nicely.


Figure 4: l-dp/p at NIR wiggler with 150 pC and CSR. Note shear.
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Figure 5: l-dp/p at NIR wiggler, 150 pC, M56  trimmed to bring beam fully erect.
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Thanks to Chris Tennant's efforts, we are developing an elegant (Mike Borland's program - that's not an adjective, though it is an elegant program...) model of the system; he is working through the various "features" that must be understood to work around DIMAD idiosyncrasies. Think of DIMAD as a '91 Volvo 240 wagon with 200,000 miles or so on it. It runs, it gets you there, but you have to allow, for example, for the fact that the AC doesn't work and the radio shorts out unless the windows are up and if you make a right hand turn. So, you have to choose: be really hot & listen to NPR, (and don't make right-hand turns), or have the windows down and entertain yourself. And all the cupholders are torn off the doors. And the glovebox won't stay closed. And the left rear door-handle is broken, as are the dome lights and the right-side front door lock. And don't forget that your son left bait (squid) in the car summer before last, so it smells like dead fish. By the way, I'll sell you this car... cheap...

Elegant is more like a late model (but used) Mercedes E350 CDI. It'll have some "features" too, but they're covered by the warranty and its just a really, really, really nice ride.

It is rather amazing that the two codes seem to agree at all, more or less. Results will be reported as they are developed. And, by the way, Chris's model is, as well as uses, elegant.
Injector:

GTS

The ceramic stack supporting the gun electrodes was detached from the temporary vacuum chamber in the GTS enclosure. The temporary vacuum chamber on the old IR Demo stand was rolled out the enclosure and the new stand was rolled in and positioned. The clean room was prepared for the vacuum work involved in these maneuvers. We intended to attach the ceramic stack to the new vacuum chamber early this morning, unfortunately we discovered that the ceramic stack cart hits the gun stand frame leaving a 7/8-inch gap between the conflat flanges. We have found a solution to the problem and we will resume next Tuesday. We anticipate finishing the vacuum work by the end of next week and prepare for the three-week-long bake out process.  The NF3 system for activating the wafer into a photocathode has been designed, parts received and cleaned and it’s in the machine shop for welding and assembly. This system will be mounted to the new gun chamber stand and connected to the vacuum chamber via a leak valve. An ion pump was mounted on the new gun stand and outside the oven wall for pumping during the bake-out process. The Safety Systems Group continued making progress installing Personal Safety System (PSS) hardware and cabling in the mezzanine area above the GTS enclosure.
Instrumentation and Controls:

   The three Digital I/O Distribution Modules were completely populated this week.  These three are planned to be used in the GTS HVPS Control Crate and verify that there are no modifications desired for other uses before production level boards are ordered.  Some of the remaining parts required have arrived and as these arrive they are being installed. While these cards were being populated the firmware code was modified to incorporate the interlock logic blocks and the remote control I/O lines for the HVPS.  This card was compiled and simulated successfully.  Some final tweaks will be required once the control crate is further assembled and tested as a unit. 
    Testing continued this week on the upgraded Beam Viewer Crate. Development of the application continues and shake out of the hardware is taking place as well.  Some modifications were made to the firmware files to ensure bus control is maintained.  As part of this check out we are also discovering modifications that are required of the 3U General Purpose Processor Card.  The layout revisions have begun on this card. 
    Some work was also performed this week on a broken AMS switcher chassis.  Time was dedicated to debugging the broken chassis and better understanding the design of this system. 
    Work continued this week on the design of the Analog I/O distribution card.  Multiple complications have been found using the online Free DFM software; due to the large volume of connections on the card, routing the traces has been time consuming.  The card has been through several iterations of the Situs autorouter, and more connections are being done manually to ease the load on the autorouter. 
    The GTS gun stand has been installed using all thread rods into concrete anchors into the floor.  The stand was leveled coplanar using a bubble level and the height adusted.  Precise final alignment will be performed by survey and alignment.  The SF6 system has been leak checked.  Out of the 40 sweated joints, one leak was found.  It will be repaired after September 5th; that is when access is allowed again. Wiring of the instrument panel for the GTS SF6 Gas system has begun. 
    Commissioning of the LPSS in UL3A has begun.  I/O tables along with the User Lab software was downloaded into the PLC.  The I/O modules were checked for function successfully. Both the interior (door 3) and exterior door interlocks, beacons, sweep boxes, exit request, crash buttons and parrot board were also checked successfully.  We then completed a test sweep of the lab successfully.  We now have moved our focus into UL5 LPSS.
Electron Beam Transport:

Improvements and Upgrades
Gun Test Stand (GTS)

 •   
In building the SF6 Tank system, the JLab Shop started up welding the shells.  See pictures of welded shells and flange parts.
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•
The Gun Solenoid measurement was complete by Wednesday.  It meets specifications.

• 
The bulk of the SF6 Gas Transfer System piping was leak tested and work continued on adding the relief valve, the connection to the High Voltage Power Supply Tank and to the outside bladder.

•
The roof panels of the clean room system were put in place and the side draperies installed in anticipation of opening the original gun tank to scavenge the original insulator set and transfer it to the new gun assembly.

Lasers and Optical Diagnostics:
Some broken parts in the RF driver for the advanced drive laser were replaced and the system  was tested with the running laser this week. It basically showed same performance as the HP RF synthesizer that has been used for testing except occasional observable phase noise increase. We'll stay with this device for now and look for further improvement if needed.  A meeting was held to discuss the progress on the control system and the near-term schedule for both the GTS laser and ADL. The requirement based on the latest test for additional control unit was forwarded to I&C group. The parts needed to improve the macro-pulse control are being made and is expected to be receive today for a final performance tesing. Preparations for the relocation of two laser systems continue.

Other activities this week were centered around getting the optical transport system under vacuum. This was achieved after a leak was found in the ion pumps in lab 4 and 6. The system is now stable on ion pumps. Once I&C wires in ITV1V05, which was moved to lab 4, all of the ion pumps in the system will be up and operational.

Terahertz: 
This week Mike Klopf continued the experiments at the U12IR beamline at the National Synchrotron Light Source at Brookhaven National Laboratory.  This facility has a Bruker 125HR Michelson interferometer, which was used to measure optical windows and lenses from candidate THz cameras. THz properties of some laser safety goggles were also measured.
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