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Highlights:

We continue to make strong progress on the shutdown tasks, closely mapping onto the schedule established when we started. 

We now have the Laser Personnel Safety System for 3 user labs up and operating in local laser mode for important preparatory experiments. Lab 1 has the Verdi V10 running for LIPPS, Lab 2 has the Nd:YAG running for mirror tests, and Lab 6 has the advanced drive laser undergoing its final acceptance tests. 

We started tests of the sextupoles this week and made the important finding that the field is independent of the ramp-rate to better than 10 parts per million. 

This week we completed work to prepare the FEL gun for re-assembly. This work has involved the cathode, anode and several mechanical improvements to the moving parts.

Management:
George Neil gave a plenary invited talk on "Frontier Accelerator Technologies" at the Accelerator Applications meeting in Pocatello, ID. 

George also participated in a review of the new x-ray light source project at Cornell, which involves an Energy Recovery Linac. 

Gwyn Williams attended the Basic Energy Sciences Advisory Committee meeting in Rockville, MD.  The meeting included a report of the panel on Basic Research Needs for Matter Under Extreme Conditions which Gwyn served on.   The meeting was also an opportunity to discuss the White Paper on R&D for 4th generation light sources that was received by BES this past week.

Beam Dynamics:

The past few weeks were spent putting the FSU BigLight driver design together. A final iteration and optimization - after a change to 1497 MHz/7 cell SRF - has led to the layout shown below. Chris Tennant caught a blunder in the input file caused by a senior moment at the hands of our bewildered & doddering beamline design weenie (an intermediate cavity was entered twice... sorry) and while correcting the lattice model we took advantage of the compute cycles to work on chromatic and geometric aberration optimization. By going to doublet/triplet telescopes, we found a nice operating point with very good acceptance and little amplitude dependence. We are processing the results for presentation, and are quite excited with the performance; it’s considerably better than that presented at the review. 

We also found that we'll probably want a pair of octupole trims, as in the JLab 10 kW IR system. This is driven by the move to shorter RF wavelength and a desire to accommodate a relatively large exhaust energy spread from the MIR FEL. 

Tennant is gearing up a BBU threshold calculation.
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Injector:

The motorized stalk retractor mechanism was significantly improved by replacing the brass threaded rods with stainless steel ones. The rods were lubricated with moly grease. Not only did this stop the production of the shavings observed with the brass rods, but it also reduced the torque on the electric motor.  In fact, the current drawn by the motor decreased by a factor of two when the system was tested under vacuum load.  The motor was operated with the power supply in current limit mode, so when it hit the physical stop the voltage went to zero stopping the motor.  This would be the case if the limit switches fail. 

GTS
All parts for the gun chamber have been cleaned and are ready for assembly.  The plexiglass for the clean room enclosure was cut and dry-fitted to the frame. Josh is almost done with the calculations and paperwork for test load approval. If the paperwork comes through we could have the clean room ready by the end of next week. We are gathering hardware needed to assemble the gun chamber stand and for building the NF3 reservoir system. We received new ion pumps for the chamber and are looking into installing a fast valve in our turbo pump to protect the gun vacuum in case of a power failure during the bake cycle. If the turbo pump is used in parallel with the usual ion pump, we could shorten the bake time.
  

Instrumentation and Controls:

   The Analog I/O Distribution Module for the GTS HV Controller has arrived from the manufacturer and is currently being assembled for testing.  Since this is a prototype pcb and  a multifunction module we are assembling this card in sections to test each individual sections independently  then as one functioning unit.  The backplane pcb for this card is due for delivery from the manufacturer today and the assembly of that will begin once it arrives.  Some manufacturing details about the Digital I/O Distribution Module are currently being worked out so that we can have that card in hand as soon as possible for assembly and testing.  The cathode motor control boxes for the gun were modified to increase its current capability by a factor of five. 
   We've made very good progress on the Beam Viewer Crate for the GTS.  The prototype crate has been completely assembled and is ready for testing.  The power supply chassis for this system was designed this week and is currently being assembled.  Once this is completed, the system will be setup on the IOC test stand to further check out the application of the processor with the actual hardware.  To more accurately simulate the actual load on the chassis a  four channel test panel was designed and assembled.  This panel connects the electronics associated with an actual beamviewer, solenoid, lamp ring, and limit switches to the crate so that the crate is seeing four individual channels continually. A previous power supply chassis was modified for the upgraded Beamviewer System. This will provide central power for all the crates with ample current. 
   The GTS SF6 gas transfer system has been mounted onto the aluminum sheet including all 8 valves. The threads have been sealed with thread sealant epoxy. The final sweating is now being done. The table support columns, ceiling mounts, and washers have arrived from the machine shop. 
   Effort continued on the Video Timing Modules. An additional board was reloaded with the Altera software and troubleshooting should be complete by EOB today. This will make a third Timing module in hand and will be used for the Beamviewer Timing system.  Additionally, assembly began of a beam viewer camera calibration station for P. Evtushenko that will also support the completion of the timing system for the FEL and the GTS if the need arises. 
   User Lab 1 and 2 have been certified for local laser OPS this week. A status/ video panel  has been wired and installed for UL 1.  Effort continued in UL5 with the local sweep boxes being wired in and tested for function. AC power for the LPSS master was wired in and the unit was powered this week.  The I/O table was downloaded into the PLC and the Ethernet module was configured.  After reviewing the memory mapping from the labs to the master, we are preparing for an EPICS to LPSS master test. 
   Began research on requests made on the operational abilities of the Wiki. All labeled photos have been linked to their respective items. Listing has begun for every item that does not have a picture and picture taking will begin today. Further research into the log book for the Wiki is required and a meeting has been scheduled for next week to work on that.

Beam Transport:

Improvements and Upgrades
Gun Test Stand (GTS)
•
In building the SF6 Tank system, the JLab Shop has the shells for the two large vessels in beautifully made tooling to make the longitudinal welds.  The large vessel flanges are half way through fabrication.

•  We brought in a consultant with NASA experience to help us qualify the welding procedure for 5083 Aluminum.  The sample was welded today and will be evaluated early next week so welding can begin.  The travelers that follow fabrication are in place that track specific materials, their certification and all manufacturing and inspection.  We are working to get an independent inspector from the ESH & Q division for final quality overview.  

•
The Gun Solenoid is scheduled to be shipped today from New England Technicoil and the folks in Magnet Test are poised to test it when it comes in.

• 
Matthew Marchlik and Brian Hankla are completing the SF6 Gas Transfer System. 

• 
The simplified Brewster window housings were received this week.  

• 
Matthew Marchlik worked on the SF6 Gas Transfer System and delayed the engineering note proving the adequacy of the design for the hanging Drive Laser Table System.

SF Sextupole Magnet Testing 
• 
Ken Baggett is completed the first phase of testing one Sextupole with the new power supply system with integral testing software.  He established that there is no change in pole tip fields at the level of parts in 10,000 (as good as he can measure) over the full range of ramp rates available from the newly commissioned, in-house power supply system.  He will repeat this with a second power supply control card to verify the result.  Next step is to test one magnet on the test stand when it becomes available.  

High Power Optics Risk Reduction
This week saw the hardware for User Lab 2’s laser safety system completed and certified. As part of the certification procedure, the cw Nd:YAG laser used for thermal loading of optics in the Mirror Test Stand was run for the first time in nearly a year. We will begin setup of the cw damage test laser cavity in order to take data  (damage threshold and absorption) of new coating formulations made by Prof. Menoni’s group at Colo. State Univ. In our telephone conference last week we planned on having one of her students work with us for about a week this month to help with the testing.
The issue with the optics propagation code (OPC) front end was fixed and we’ve been using it again with our apodized obscuring aperture tests. We’re finding good agreement between its predictions and our experiments for the magnitude of the central diffraction peak (the spot of Arago), but poor agreement further away. This is due to the code not accepting the Gaussian waist size (it propagates an infinite plane wave instead). We are working with the code developers to resolve this.
Optical Transport:
This week started with finding the vacuum vessel, at the High Reflector (HR) end of the optical cavity, near atmospheric pressure. Some time over the weekend the internal water cool system had developed a leak and tripped off the ion pumps. We have isolated the cooling water from entering the vessel and are instead flowing dry nitrogen through the system. After pumping the system back down an RGA scan showed a small partial pressure of water. The vessel is pumped down to the milliTorr range. We will work on the HR after a decision on which optics we want installed is made. Work continues on the Lab transport with Lab 5 nearly complete. 
Today we say good bye to, our now graduated student, Wade Brock. Wade has been at the FEL for the last three years contributing significantly to the I&C Group, the THz project and the Optics Group. 

Lasers and Optical Diagnostics:
Tests on another pulse selection system for the GTS laser were completed. We started testing the RF drive system for the advanced drive laser and found the output signals were below the expected specification. It is expected to be fixed early next week. We are performing further characterization and optimization to the laser system to make sure everything is working properly. We also helped with some documentation of the LSOP.

 
Terahertz: 
This week, Michael Klopf has been at the NSLS with Susan Cox from LANL starting the THz magneto-optical studies.  We are using the superconducting magnet of Jiufeng Tu from the City College of New York.  Larry Carr has installed and extended the U4IR beamline to bring the beam through the magnet bore and onto a helium cooled bolometer detector.  Early in the week, Larry and I spent some time realigning some of the beamline components and performing a full alignment of the beam through the spectrometer, magnet, and onto the detector.  Using a mylar beamsplitter, we have achieved 100x greater signal w/ the NSLS beam over the globar source inside the spectrometer from 10-100 cm-1. 

After completing the alignment, we tested the He flow system for the magnet sample compartment and then performed a slow ramping of the magnet up to 10T and back down to condition and test the magnet itself.  All of the tests went well, and by Thursday, we had loaded the first sample onto the sample stalk and began performing our initial tests to look for the cyclotron resonance.  This was a beautiful success, as we saw a dip in the transmission spectrum exactly where expected for the sample.  We were able to vary the field to push the resonance higher or lower as the field was ramped up or down respectively.  We have found that there is a slight temperature dependence in the overall magnitude of the spectrum.  Today we will be performing tests to determine the source of this variation.  It could simply be due to contraction of the sample stalk or the aperture at the sample location, but that is not yet certain. 

Below is an example of spectrum taken through the GaAs/AlGaAs heterojunction.  This material has a strong and well studied cyclotron resonance which was predicted to have a 400 GHz/Tesla dependence, and thus provides a good test sample for characterizing the system.  The absorption due to the cyclotron resonance can be seen at ~1.2 THz (~40 cm-1) in the data taken at 3 T, and just above 2 THz (~70 cm-1) when the field is ramped to 5 T, corresponding well to the predicted values.  It should be noted that the dips seen in the spectrum at 27, 55, and 83 cm-1 are due to fringes from the thin mylar beamsplitter.  If we need to look at features in these regions of the spectrum, we can use a different beamsplitter which has a flatter response, but does not perform as well at the low frequency end of the spectrum. 

Once Susan and I have fully characterized the performance of the magnet system, we will switch to an InSb sample which is a material that, unlike the GaAs, has not been studied above 1 THz (33 cm-1) and will be very interesting to measure.
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