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Highlights:

We got our CW optics test stand running again so work can begin on characterizing coatings under our collaboration with CSU.  We had a small setback on the gun test stand when a flange began leaking slightly during reassembly of the surrounding components.  We have attempted an easy fix but it will be next week before we know whether more drastic measures are required. 
 

Management:
   A training session for handling export sensitive information was held and approaches have been established which we believe are workable for the team.

   We are also planning for a new trailer which will house senior staff near the FEL.   We expect that to have beneficial occupancy by late November.

   We were interviewed by consultants to help prepare for our DOE Integrated Safety Management next May.   This effort will continue through the winter with training and documentation.

   Work continues throughout the lab in balancing priorities as many skills requested are in over-demand for the coming FY.

   We have submitted several small proposals to JSA for research activities leveraging the capabilities of the FEL. 
   We are preparing full proposals responding to two JTO invitations to present in October.
Beam Dynamics:
[image: image4.jpg]


Progress has occured on two fronts. Most of the required documentation for a JTO Proposal to investigate FEL system wall-plug efficiency has been assembled.  Of greater technical interest is our investigation of CSR management for compact driver ERLs running high charge state bunches.  Skonkwerkers have made enough headway on this topic to develop a conceptual design for a recirculator arc.  It is shown in Figure 1. Enjoy. 


Figure 1: concept for CSR-managed recirculator arc
Injector:

GTS

After last week's GTS vacuum bake we turned on the extractor gauge and the RGA for characterizing the vacuum. The RGA shows a very clean system and the extractor gauge was reading 2E-11 Torr and decreasing by Thursday morning. The lowest recorded pressure in the FEL was about 4E-11 Torr. Unfortunately, a leak in one of the 14-inch flanges opened up when the rods that keep the ceramic stack under compression during the bake were being replaced by the insulating rods used for nominal high voltage operation. The leak rate was reduced almost immediately by tightening the flange bolts. We then applied VacSeal and 24 hours later the pressure has decreased to 7E-11 Torr. Next Monday we will perform another leak check. If the leak is sealed, then we will do a short bake to 150C to recover the vacuum we had earlier this week. 

The diagnostic beam line installation is on hold until one of the stands is modified. Electrical prep work for the 60-Amp circuit needed for the drive laser continued this week. The Safety Systems group continued making good progress with the installation of the two run/safe boxes and the interlock box to the laser among other electrical connections in the overall PSS/LPPS.
GTS – The Conditioning Resistor from Daresbury was received this week and will be used as a spare.  A Dow Corning coating was tested this week as a protective cover for the ceramic resistors.  After drying, it was hi-potted to 60 kV.  It actually reduced the surface leakage current, so it will be used to coat the last ceramic Conditioning Resistor to be used in the GTS.

RF:

RF – It was determined the klystrons in the linac are becoming plugged and causing the LCW flow to be reduced significantly, nearly a factor of 2 is some cases.  A FEList items was written to back-flush and acid clean the klystrons and their LCW lines.  It is scheduled to start about October 23rd and continue for about 2 weeks.

 

HVPS – As soon as SF6 is available for the GTS HVPS, it will be run up to its maximum voltage.  This is expected to be about 585 kV.

Instrumentation and Controls:

   Progress has been made with the GTS Drive Laser Controls and Synchronization systems.  Currently the timer cards have been configured to generate the required waveforms for the  Antares Laser and Pocklecell Controls.  The current setup has been saved to the IOC so with reboots these cards will come back to a known state.  Currently all of the signal names' properties are being documented including process variables, value ranges, and hardware assignments so a preliminary control screen can be developed.  We've got the initial information detailed for the first couple of channels and the others will take some more effort in order to clearly understand the operations throughout the required ranges.  So far A. Grippo has the preliminary designs so he can develop a screen template. 
   The final assembly of the Analog I/O Distribution Module was received back from the fabrication group.  The Module has been successfully power tested and has also verified some simple signal checks.  Other configurations will be checked out as we move closer to completion of the HVPS Control Crate. 
   We've successfully tested the second shutter style for the GTS PSS.  The requirements for this shutter were clarified with the PSS group and our laser system supervisor.   The preliminary plans for the fabrication and assembly of this is currently in progress.  Most of the parts have been gathered and the documentation of the design is in the works. Preliminary design for the GTS drive laser hutch has been completed and sent to Minitec for a quote. 
   The SF6 gas line connecting the HV tank to the transfer system has been installed and completed.  Also, the piping from the system to the SF6 bag outside has been run through the wall penetration. "T" connections to be used for connecting the relief valve were installed in the piping run from system to the tank. The exit port of the relief valve will be run into the SF6 bag connecting line to prevent the waste of seeping gas escaping the relief valve. The instrument air line installation for the pump valves has also been completed. G. Biallas will provide the pressure test procedure for both lines and then we can begin commissioning. 
   We also have been working with the cyber security team to address issues within their framework to heighten the FEL's security.  Understanding how FEL staff use our computer systems will help eliminate problems once the security changes are rolled out.    The PXI-1S machine that is in the FEL controls trailer has been upgraded with all the required software. Before any of that could be done, the machine first had to be put on the CUE and should be completed by end of business today.
Electron Beam Transport:

Improvements and Upgrades

Gun Test Stand (GTS)

•
In building the SF6 Gun Tank system, the JLab Shop completed welding the nozzles of the Main Vessel (See 1st picture) They machined the “back gouge” groove in the outer surface at the head Elongated Tank Head. (Second Picture) They are machining the shell of the Outer conductor spool that attaches to the High Voltage Power Supply Tank. (3rd Picture) The machined intermediate flange that attaches to the gun tank and the machined o-ring spacer were received from the external vendors.
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•
The SF6 Gas Transfer System piping and the tubing run for the House Air Line to the system is nearly complete.
•
The Assembly Group aligned the first of the stands for the beam line but has postponed further work with the uncertainty of the leak free integrity of the gun.

•
Pavel Evtushenko and I worked on the design of a Multislit insertion device that would be adjustable and repeatable to the 1 mr tolerance that will be required.  The design has the potential to be used for future viewers as well.    

•
Matt Marchlik is working on getting a concept drawing made for the hutch for the drive laser.  The plan is to send it out for bid to the outside firm that makes these enclosures.
SF Sextupole Magnet Testing 
•
Magnet Test worked with the alignment group to establish the fiducialization process for these magnets to relate to the magnet center.  They continued with their tests. 
High Power Optics Risk Reduction
This week we began operating the cw laser tester for the first time.  As the name implies, this laser allows us to test coated mirrors for laser damage threshold and, through use of a sensitive IR camera, absorption under cw lasing conditions.  We are in the process of collecting preliminary data for calibration purposes and will then test optics produced under the Multidisciplinary Research Initiative (MRI) grant mentioned in last week's report.  This grant also supported a visit by one of the PI's (C. Menoni, CSU) post-docs, Dr. Ben Langdon.  Along with the cw laser testing, we also measured the surface roughness of a coating series with our noncontact profilometer, an instrument they don't have.  The data appears to confirm measurements done on smaller areas with their AFM.  A big thanks goes to the Optics and I&C staff for fixing a wiring problem on the profilometer, and to Joe Gubeli of the Optics Group for resurrecting the Nd:YAG pump head for the cw damage test laser.  
Our problems with the optical propagation code has taken a turn for the better with support from the developer of the code.  He found some bugs in the source code which he fixed.  We are back into development mode.  We have also been busy with producing the documentation required to submit a full proposal to the JTO.
Optics/Transport:
With the exception of the 930nm optic, we now have all of the high reflector optics checked and ready for installation. The 930nm optic is bonded to the deformable assemble but not yet tested. We are working on creating a workable schedule with Tom Elliott to braze the remaining output coupler mirrors. The final brazing of six additional optical beam dumps is complete. These will go to the machine shop for welding and then sent out for etching of its absorbing surface. 

 
The stands for the harmonic block filter and hutch shutter assemblies were sent to the shop this week. We should get the parts back for assembly early next week. We should be able to have them installed by the end of next week. The linear stage for the low power cassette in Lab 3 was dissembled will be sent out for vacuum cleaning. We are waiting for 3D drawings from the Mechanical Engineering Group (MEG) on the current cassette to make the necessary modification. MEG is also checking their database for turning mirror cassette ceiling support stands drawings. They believe that the stand location was only identified for the upgrade collimator and not the current collimator layout. 

 

Both Optical Cavity Mirror Metrology Systems (OCMMS) where initially aligned this week. The upstream OCMMS required a mirror holder 3/16” longer to properly align the system. A final alignment will be needed once the 4F region of the accelerator is pumped back down. 

 
Lasers and Optical Diagnostics:
The laser amplifier was certified on Monday for operation in Lab 6. We did comprehensive measurements to check the specifications after clearing some minor issues. The integration of this laser with Antares laser is in progress. We held a meeting and finalized the configurations for GTS laser hutch and transport.  The drawings for the laser hutch will be going out for quote today. The proposal to the  JSA fund was revised based on the feedback from the Lab and will be resubmitted today.

Terahertz: 
This week, we were expecting the arrival of the superconducting magnet system from Cryogenic Limited, but it appears to have been held up in customs.  Once the magnet has arrived, we will have to arrange for performing the acceptance tests and begin looking at the installation of the magnet in the THz lab, addressing all of the safety concerns and controls, and designing the eventual beam transport system.  There is an extensive amount of work that will need to be done to install and integrate the magnet into the THz lab, so we are working to schedule additional beamtime on U4IR at the NSLS to use the magneto-optical setup using Jiufeng Tu’s (CCNY) magnet. 

Also this week, we have placed orders for our own new Photon microbolometer array cameras from Indigo Systems.  These should perform better than the A-10 camera that we have used previously for our imaging tests.  To perform better tests of the imaging resolution, two certified imaging resolution test targets were ordered this week from Applied Image, Inc.  These are industry standard patterns deposited in chrome on glass substrates which should provide excellent contrast for THz.  The scale of the patterns were chosen to provide the most useful range of feature sizes for the expected THz imaging resolution. 

Finally, preparations are continuing on the double resonance experiment with Harvey Rutt (Univ. of Southampton).  Harvey has received the new detector from Vigo and we are beginning to determine if it can be run under vacuum.  The new detector has a thermoelectric cooler that is intended to transfer heat externally by convection, so a new heat transfer path would have to be engineered if we are to use the detector under vacuum.  Also, several additional electronic components intended to improve S/N and ground isolation have either already arrived, or have recently been ordered.
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