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Highlights:

Preparations for the gun vacuum bake continued this week with final alignment and pumpdown.  The GTS gun is under vacuum with a new GaAs wafer installed. The RGA spectrum shows a very clean system with water peak in the mid 1E-8 Torr range. The overall pressure is in the low 1E-8 Torr, even before the bake which is expected to start Monday morning of next week.
We also released to FSU the BigLight Design document.  
We were pleased to be invited to submit full proposals for two JTO submissions we had made in July.
Best wishes to Linda Williams for speedy recovery from her ankle surgery!
 

Management:
We were invited to submit full proposals for two JTO programs: Ring Resonator Studies and FEL Efficiency Optimization.  Three other proposals got turned down.

Our design study for the FSU BigLight FEL system went through final editing (thanks Donna!!).

We continued efforts to finish up the annual appraisals for FEL personnel.

We also worked to resolve lingering (but previously resolved) items in our CATS safety issue tracking system.

Two industries interested in FEL technology came through the lab this week for tours and discussions.

We also worked to get two presentations through ONR approval.

This week we hosted Roger Falcone, Head of the Advanced Light Source to discuss possible paths for collaboration regarding next generation light sources.
Injector:

GTS

After replacing the broken wafer early Monday morning, we started the pump down. The vacuum is excellent at low 1E-8 Torr with a very clean RGA spectrum showing only hydrogen, water, carbon dioxide and carbon monoxide. There are no leaks in the system and wafer wafer is intact as observed through the new anode/lightbox system. All the hardware needed for the bake is at hand and ready to be installed this afternoon. Survey and alignment crew has aligned the gun stand and has established reference points for laying out the beam line on the floor. That will happen next week in parallel with the gun bake. We also received the mounting brackets for the solenoid, which will also be positioned by the alignment crew. 

The Safety Systems Group continued making good progress with the installation of hardware for the Personal and Laser Safety Systems. We have scheduled a design review of the systems for next week.
Instrumentation and Controls:

The GTS is progressing, the beam line components have been cleaned, located, and are ready for installation. Two shielded beam viewers were prepared for the first diagnostics line-go-round. One of these has been fitted with a Chromox flag and the second with a phosphor screen. This will allow for a direct comparison of the efficiency of the two materials as well as providing Carlos with a known (Chromox) diagnostic for determining the level of DC field emission from the gun during high voltage processing. Additionally the ion pumps, spool pieces, and the IR DEMO insertable dump are ready for installation. Wiring continues for the SF6 gas transfer system, power testing has begun, full system testing will commence next week. This week we've also installed the VME crate that will provide the EPICS interface for DLPC, Vacuum, HVPS, BLMs, MPS, and ever other control system in the GTS.  We've worked really hard with the network group to get the cabling installed and the IOC configured for installation.  This should be completed by close of business today.  In preparation for when this IOC is online and ready for controlling interface cards a first attempt at a list of applications is being generated.  The 1st order application requirements have been already submitted to our software engineer so they can be loaded in the IOC bootup process.  Currently we are working with the Optics team on a final I/O requirements list so we can ensure we have the necessary hardware to interface with.  As this list is populated the associated hardware is being gathered and accounted for. 
       We've also taken the time to meet with the laser safety professionals and the personal safety professionals to discuss the GTS Drive Laser Hutch requirements.  The I&C requirements were generated from this list and we are currently working towards designing a simple interface for the shutters and interlocks.  Also, in preparation for the Drive Laser table and hutch installation, a cable snake with the timing cables has been assembled and tested.  A list of other cables required is also being generated and once this is completed all of the cables will be installed.  We finally managed to get the Analog I/O Distribution Module completed, all of the details causing complications were worked out with the board manufacturer; the board should be in hand early next week. 
   We removed Rich Evans as a Wiki sysop/bureaucrat and replaced him with Wes and myself. We are in the process of changing the jmysql database passwords for security purposes. We began work on installing the proper software for the new Sally2 computer in the Master control room as well as the PXI-1S computer that is in the Controls trailer. We also began testing the Wiki's ability to use PHP as a programing language rather than just wiki/text. 
   The Beam Viewer ITV4F03 (used for the Happek bunch length monitor) had the silicon wafer flag replaced. The old flag was 10 microns thick, this suffered a fracture from the shock of the actuator and small pieces fell into the ion pump below, shorting out the pump. The flag was replaced with a 60 micron thick flag. The system was then aligned by projecting the optical cavity ultra-viewer HeNe to the center of beamline on the linac side of the machine; this looks good to a few milliradians.
Electron Beam Transport:

Improvements and Upgrades
Gun Test Stand (GTS)

•
In building the SF6 Gun Tank system, the JLab Shop welded the flanges of the main vessel and its nozzle.  The edges were prepared on the head extension’s shell to add the flange and the head.  The consultant, hired by the EHS& Q Division who performed the role of “Code Inspector” observed our calculations, documentation & fabrication procedures and reported his findings.  Even though this vessel system is not an ASME Code Vessel, because it operates just below the low-pressure threshold, we are prudently making it to Code calculations and procedures. The fabrication exercise is acting as a trial run for systems that may have to be made to Code in the future. To that end the consultant pointed out a great number of places where we could improve and streamline our procedures and he pointed out details that are acceptable for this low pressure system but that are deviations from the Code.  The review was very profitable exercise.      

•
The SF6 Gas Transfer System piping continued with wiring the controls to the solenoid operated valves.

•
The gun was aligned to the correct position and the beam line position was scribed on the floor.  The Assembly Group is now in a position to install the stands for the beam line and the Vacuum Group can follow-on to mount all their hardware next week.  This activity can now be independent of the gun bake.

•
The holes were drilled in the table for the drive laser in anticipation of mounting the table to the ceiling during the gun bake.
SF Sextupole Magnet Testing 
•
Contrary to last weeks report, Magnet Test didn’t start up the testing of the first sextupole with the new power supply and controls on the Stepper Stand.   Rather, they have the magnet mounted on the stand this week and will start testing next week.

High Power Optics Risk Reduction
In the area of optical modeling, the problem with the user-friendly front end being able to do cold cavity simulations over many trials.  Something is corrupting one of the modules.  We have some new ideas to try, and wrote the code developers.
The proposed plan for the optics to be installed for when we start back up was circulated and approved..  The choice is based on funded programs, which dovetails nicely with our desire to advance the state-of-the-art in both FEL and optical physics.
The presentation for the Boulder Damage Symposium was completed this week and submitted for approval.  We were also requested to submit a full proposal based on our white paper submission on modeling and testing of components for a ring resonator FEL.
Optics/Transport:
After many days in attempting to bring the vacuum level down in the optical transport to below the valve permit level, we have finally succeeded. The optical transport in the labs consists of three sections separated by a vacuum valve. The sections are: Labs 1 and 2; Labs 3, 3a, and 4; and lastly Labs 5 and 6. As a reminder, we installed new hardware in Labs 3, 3a and 5. The vacuum level in the last two sections had flat lined at the 1e-6 torr level all this week. Initial leak checking showed no signs of an external leak. The third, very careful, leak check showed that we had a leak in the ceramic of an electrical feed-through in Lab 5. The second section still showed no signs of a leak. This section we vented and install the last of the on-hand Helios ion pumps (an ~100 liter/sec) in Lab 3a. The leak was sealed and the ion pump install yesterday. By this morning the highest vacuum level is in the mid 1e-7 torr. 

 

We received a stainless steel ring to replace the broken macor piece from the machine shop this week. This is the ring that we mention in last week’s report used for the 2nd Generation Deformable Mirror Assembly (DMA). This new arrangement is currently being tested. We have also awarded a contract to vendor to supply 2 redesigned macor frames. These new frames will accommodate ¼-80 actuators to more easily dial out astigmatisms in the optic.

 

Lasers and Optical Diagnostics:
After the relocation of two drive lasers last week, we have been focusing on the preparation for their recertification in new locations. Most of the needed work including cooling, electrical services, optical and control system is completed. Both lasers are expected to be ready for operation by the end of the day.  We will have a laser safety inspection early next week and then certification will be performed afterwards.

Terahertz: 
More work analyzing data taken during the recently completed beam time at BNL was underway over the past week.  A meeting with Joan Thomas to discuss the results from her spectroscopy studies was held.  Her results, while mostly inconclusive, provided useful experience.  We also discussed what would be needed to set up the experiment in the THz lab using a globar source until the resumption of operations.  We also devised a method of sample preparation that should allow for a safe and reliable preservation of the sample when under vacuum in the sample chamber.
Also, noise data taken at U12IR were analyzed and compared with several previous data sets.  The old and new data corresponded very well, and it will be important to resume this study on the FEL later this year.
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