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Highlights:

The drive laser for the GTS is ready for installation, while the new hutch for this laser finished design and is out for fabrication. 

The first draft of plans and schedules for the next 3 months was completed.  It includes readying GTS and FEL guns and beamlines for operation, and for commissioning starts for both.
Management:
Gwyn Williams was invited to chair a session at the March 2008 APS meeting on Facilities for Meeting Science Grand Challenges. 

George Neil visited colleagues at Peking University. 

Michelle Shinn and Dave Douglas were in Albuquerque, making presentations at a JTO meeting.

We continued refining the Annual Work Plans for activities related to the FEL.
Injector:

The GTS beam line is under vacuum and leak tight. However, since the RGA mounted on the pump cart shows oil in the system, the vacuum group will install an RGA on one of the beam line flanges and prepare for baking next week. The Safety Systems Group continued making good progress installing the PSS/LPPS in the GTS. They have wired up the PLCs in the rack and installed the PSS/LPSS control box.  Power up for testing is expected for next week. Two pacing items for the completion of the Safety System are the installation of the FEL vault stair case crash-door by Plant Engineering and the manufacturing of the drive laser hutch. Plant Engineering crew has installed a couple of sheet metal pieces in the GTS plenum vent to prevent any laser scatter light from reaching the FEL vault staircase while maintaining air flow. FEL gun refurbishing continued this week. 

Beam Diagnostics:
We continued to work on the design of the actuator for the multislit for the GTS.
The overall design is done. We continue to work on the details of the individual  parts.

Also some time has been spent working out the optics setup for the tomographic measurements of the transfer space in the 4F region in the FEL. An inconsistency has been identified in the approach, which is considered to be standard, for the transverse phase space manipulation for the tomographic measurements.


We continue to work on the solution to overcome the inconsistency and have a solution for the optics setup, which would manipulate the transverse phase space properly.
Instrumentation and Controls:

Further work was performed this week with the GTS Drive Laser Timing and Synchronization system.  We've discovered that the timer cards that we are using are limited to roughly 50 nS resolution and we require a resolution of 10 nS or better.  Once this problem was discovered our efforts have been concentrated in developing a method of either increasing the resolution of the cards or adding additional hardware to accomplish this required resolution.  The first option of increasing the resolution is possible but requires extensive hardware to amplify the and multiply the sync signals.  So far we've been unsuccessful in achieving the proper amplitude to trigger the system.  The other method is to implement a commercial delay/pulse generator driven by the timer cards to establish phase locked signals.  Currently we are implementing the code and hardware to accomplish this.  In the process of investigating and attempting to solve this problem we've brought online another timer card.

    We've also begun to look at the vacuum interlocks that we are going to require for the GTS.  Currently we have a rough strawman idea about what we want to interlock to and what signals will be used for strictly diagnostic purposes.  The required cards to interface to the Ion Pumps, Gate Valves, and Convectron Gauges have been gathered.  Currently we are going over the schematics and the requirements to detail how the interlock crate needs to be wired.  This crate will be an essential part of the GTS Machine Protection System.

    The issues with devlore and felwiki were resolved this week.  A problem with devlore was causing the fella account to lock.  This will no longer be an issue and we can resume the use of that account.  The felwiki problems were due to some server-side settings that were getting stepped on.  All of this was resolved and things are back up and operational.  We also managed to finally fix all the kinks in the FLog reader on the Wiki and made it easier on the eyes.  We've begun to research into other extensions to better make the Wiki more applicable to our needs.  Other software activities included assisting members of the CEBAF machine with building RTEMS for various IOC platforms.  The LPSS software documentation is being updated and the software is getting ready to move from test to the production IOC.  Continuing with completion VHDL Software for cryomodule arc detection.  Arc detection and arc testing  modules have been completed.  Currently working on completion of remaining components.

    The instrument air line TOSP for the GTS has been completed and signed off.  The pressure test that was scheduled for this week has been rescheduled for Monday. Initial component testing revealed a faulty 150 psi relief valve.  We have ordered another relief valve and will test the new one when it arrives from the vendor.  An aluminum frame support structure for mounting the breadboard to the Brewster window of the GTS gun was designed.  The GTS drive laser hutch design will be finalized once the hepa filter mounting has been established.  Efforts continued on the UL5 LPSS this week.  Wiring continued on the master control and signal lines.  Auxiliary key boxes and  cabling is in the process of being installed. Commissioning should begin early next week. We setup cabling and conduit in lab 5 for various connections to the LPSS.  Also cabling was installed for Ion Pumps in labs 3, 3A, 
and 5.

High Power Optics Risk Reduction

As was discussed last week, cw laser testing of samples from vendors and universities requires good calibration of the IR camera used to collect thermographic data from them.  By referring to our own work on sapphire from June 2006, and recently published values for fused silica, I found excellent agreement (+/- 0.2 deg C).  With this calibration check complete, measurements were taken on outcouplers produced on sapphire substrates by a vendor, and a university group.  I also looked at low outcoupling (~ 0.7%) coatings on fused silica substrates made by the same university group.  All mirrors survived the high irradiance.  The vendor’s coatings were superb, no temperature rise was detected with an intracavity power of ~ 690W.  The IR camera can detect a temperature change of at least 0.05 deg C, setting an upper bound on the loss of < 5 ppm.  On the other hand, all of the university group’s samples showed loss.  I am in the process of analyzing the measurements.  This is complicated by the fact that temperature decays are due to both convection and conduction.  In fact, I have already sketched out a new mirror holder that would greatly lower the ability to lose heat through conduction.

While in Albuquerque I will be meeting with Prof. Wolfgang Rudolph and his students.  Prof. Rudolph is a co-PI in the JTO-funded project for optical coating improvement.

Optics
Three of the Helios 440l/s ion pumps where cleaned and operationally confirmed this week. They are currently installed in Labs 3, 3a and 5. We are currently pumping the system back down. This brings the ion pumping speed in the upstairs Optical Transport to ~3500l/s. Procurement was awarded to machine and braze two output coupling (OC) cryo-mirror frames. The other OC frames and mirrors are awaiting a schedule opening on the sputter chamber. Gold is sputtered on the outside diameter of the mirror and on the frame to allow the pieced to bond with the indium braze. We had a meeting with the Mechanical Engineering Group (MEG) on the feasibility of installing just one of the new Turning Mirror Cassettes (TMCs). There are two issues, TMC #1 position is different when used with current collimator opposed to the upgrade collimator and the position of the next two turning mirror cans must be moved. A decision will be made on whether we install just one TMC or wait till all of them including the upgrade collimator are ready. We have received the three 15kW optical beam dumps from the shop this week. We will wait on the three 50kW dumps before the lot is shipped out for its absorbing material coating. 

 Lasers and Optical Diagnostics: 
This week we installed and tested the second harmonic generator with the amplified pulses. The phase compensator which is the last stage of the GTS laser system is being characterized and will be optimized to meet the design specifications. We worked with the I&C group to investigate the issue we found with the stability of the DLPC triggering system. The mechanical support for the optical transport near the beamline is out for fabrication. The laser and other parts for setting up the cathode scanner have been ordered. The single shot pulse monitoring system is designed and being built in the Lab. 

RF and GTS HVPS: 
We attended the Low Level RF Workshop in Knoxville, TN for nearly all of this week.  Nearly every Lab in the world is designing a digital RF control system.  Except for a few minor differences, all of these new digital systems are identical.  It’s unfortunate that they can’t agree on a common hardware design, find a company to build the hardware for everyone, and then have the individual labs write the software for their particular application.

The acid cleaning for the RF LCW lines did not happen this week, but is now scheduled for next week.  Zones 3 & 4 are all prepared for this effort.

The HVPS for the GTS is ready to high voltage test as soon as the SF6 system is operational.  The SOP for this equipment will be written when the SF6 system is finished.

Terahertz:

This week, we are back at Brookhaven continuing our magneto-optical measurements in collaboration with the NHMFL at LANL and FSU.  We have completed the cyclotron resonance measurements on one InSb sample and next week will perform measurements on another InSb sample with different doping concentration.  We have not yet analyzed the results, but will report our results after the completion of this run. 

Also this week, we have continued making preparations to perform the acceptance test on the 16 T magnet from Cryogenics, Ltd.  This magnet will be setup in the THz lab where we will be able to continue our magneto-optical studies using the FEL THz source.  There are a significant number of safety issues (cryogen, ODH, magnetic field, electrical) that are being assessed before the acceptance test that will take place the week of 11/12/2007.
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