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Highlights:  The UV wiggler chamber should be complete today.  We then have to clean and leak check it.  With the temporary chamber removed we had the opportunity to check out the wiggler gap mechanism.  It is now ready for operations.  A symposium was held to celebrate the 70th birthday of Yaroslav Derbenev.  Many of the leading lights in the field of ERLs were here for this.  Happy birthday Slava!

Management:  George Neil and Gwyn Williams attended a BESAC review at DOE headquarters.  We are continuing to prepare for INP contracts.  We received funding for an Advanced Mirror contract with JTO in collaboration with University of North Carolina Charlotte.

UV FEL beam diagnostics:  At the end of the day last Friday, we performed a number of measurements with the upgraded phase transfer measurements system (this measures the transport matrix element M55). The value of M55 was measured as a function of the sextupoles and trim quads settings in the first arc. We also measured the value of M55 as a function of the relative phase between the injector and the linac.

All optical elements of the UV FEL wiggler viewers were delivered and tested. We are ready to install these part of the viewer system. Also all viewer parts were UHV cleaned and are ready for the installation.

We also have received the low noise preamplifiers that we need to use with the new BPM electronics on the button BPMs of the UV wiggler chamber. We have tested all amplifiers and found some considerable deviations from the specifications. We have tested several options how we could work around this for now and we think that we have a solution, which will be a good first approximation for the preamplifier setup. We will do more tests and start to implement this solution next week.

The first draft of an article for the Accelerator Handbook on the use of transition and diffraction radiation for beam size measurements was finished and sent to the editors.

Instrumentation and Control:      A major focus the earlier this week was the recommissioning of the UV wiggler.  The controls for the wiggler have been locked out and off for a year and a half.  After ensuring there were no obstructions around the wiggler the LTT was removed and the controller was powered up.  Once the system was up and running the W33 software from STI was recommissioned.  Several gap changes were performed verifying safe operation of the wiggler.  The gap was closed down enough to check out the linear encoders used for fine precision position of the wiggler jaws.  Using the encoders, minimum gap of 11mm was accurately achieved.  We processed with the EPICS software commissioning and experienced no issues with its operation of the wiggler.  The gap calculations were verified and proper positioning was achieved.  The wiggler was once again set to a gap of 95mm and locked out in preparation of the chamber install. 
  Four Omega water flow sensor interface boxes were built and programmed this week. These will provide water flow read backs for the UV HR, OC, and the high power laser dump. Several more video cables were run as well as pico motor controls and GPIB scope controls for the UV diagnostic table. Additional control cables for PM 300 power meter at the diagnostic dump and filter wheel were installed. All camera power supply cables have been installed into the vault. The beamviewer camera assembly for 8F04A was installed.  Controls for both Ultraviewers have been installed, tested and under configuration control. Testing and verification of various other optics controls continues. The OTS PLC has been configured and bench tested.  The software to readback the 24 channels of data from the PLC is ready for installation.  The PLC will be moved to the FEL and commissioned with the EPICS software. 
  Some effort this week was spent investigating the issues with some of the UV BPM Electronics.  We found that there were two of the electronics that weren't reporting the position correctly.  So far these have been removed from the vault and tested successfully on the bench.  The ADC and upstairs acquisition crate are both reporting correctly as well.  Right now we have the two electronics ready for calibration for the button style (UV Wiggler) BPMs.  We will calibrate these and the two that were suspect when the amplifiers are ready. 

Electron Beam Transport:
UV 

• Three substantial leaks were discovered in the wiggler chamber while it was being flushed with acetone. One leak is located on a 6in end flange. In order to access and repair this contaminated weld, machine shop has machined pockets to allow easier access to the weld area. The welding repair should be completed by 8/6. The chamber will then be cleaned once again, purged then leak checked. 


• Two sample BPM buttons are being electron beam welded to SMA feed-throughs as a way to validate the attachment method. 


• The wiggler chamber surface plate has arrived back from machine shop. The mount slide push blocks were installed. The plate was installed temporarily to ensure that the dial indicator brackets no longer created a clearance issue.

 
• Plastic feeler gauges were made to assist in the initial rough chamber alignment. 


• The wiggler viewer and camera assemblies were prepared for final installation. 


• An alignment cover has been designed to slip over the viewport flanges to assist in the alignment of the viewer flags. 

• The downstream OCMMS mounting hardware has been installed on the OCMMS surface plate.


Optics:  This week we disassembled the temporary OCMMS cross and UV wiggler spool piece set-up and prepared for the install of the new UV wiggler chamber.  We also tested the Insertable Diagnostic Mirror and Dump and found an interference in the optical mounts.  Modifications are being made. We may re-install the mirrors this afternoon.  We also set up a temporary alignment HeNe for orientating the mirrors inside of the cross.  Water cooling is now established for both the UV HR and OC mirror cans.  We intend on testing the water cooling to the OCMMS THz dumps feed by LCW later today.

 Lasers and Optical Diagnostics:  This week we began installation of the FEL UV optical diagnostics in the FEL vault, however had to temporarily stop installation when an issue was encountered with the insertable mirrors which required letting the beam line up to atmospheric pressure and dissembling the vacuum vessel to repair. We started the investigation into the cause of occasional ADL macro pulse amplitude fluctuation noticed during the last FEL run. We assisted members of the main machines RF group in setting up and conducting an experiment in FEL user lab to investigate spectral transmission of a new type of window to be used on the new linac arc detectors. We continued with more high power mirror test and analysis for the Physics Division. We finished the review of optical design and started setting up the optical transport for the beam halo measurement with Ralph Fiorito’s group from the University of Md.  A Technical note for the investigation of previous laser phase instability is near completion. Drafting of papers for the FEL conferences continues.
UV FEL and FEL Modeling and Simulation:  Armed with some new insight on setting up the Genesis (one of our FEL gain codes) input files, the last couple of weeks have been spent optimizing past simulations on the edge-outcoupled FEL.   Unlike my report of several weeks ago, Medusa/OPC in 3D mode does an excellent job when compared with experiment, in calculating the gain and outcoupling.  We are also doing 4D calculations, using the supercomputing cluster.  Benchmarking shows that the optimum node size for our particular case is 80, so we aren’t taxing the system.  A full run takes place in about 8 hours.  Simulations of the UV FEL at an operating wavelength of 373 nm are progressing.  Even at 4.68 MHz and 60 pC, the simulation predicts about 200W.  Thermal issues will greatly degrade the performance.  

Terahertz:  This week, we received delivery of the materials for building the support base for the bolometer.  We have completed the machining and assembled the base, and next week we will mount the bolometer and align it to the beamline.  We also ordered a 30 liter Dewar of LHe that is scheduled for delivery late next week.
Lab 5:  This week, we were able to restore all functions on the PLD system.  We are once again able to perform the pump down and venting procedures automatically.  We have also reoptimized the pressure control system that provides for flowing gases through the PLD chamber during the deposition.  Our goal is to reduce the gas load on the turbo pump during deposition.
Raja has now resumed the PLD tests to grow NbN films by laser ablating pure Nb in a nitrogen atmosphere.  We have been running the substrate heater again and monitoring the repaired cooling water hose.  So far we have performed depositions with the substrate heated to as high as 300° C.  We will continue tests and plan to make depositions with the substrate as high as 500° C.

Lab 6:  We are performing optical transmission measurements on sapphire arc detector windows for Larry King in the SRF group.  The SRF group is changing vendors for the arc detector windows that will be used on the cryomodules to be built for the 12 GeV upgrade on the main machine.  In the interest of quality control, we have been asked to confirm that the new windows transmit as needed in the spectral range of the PMT used for arc detection (300-650 nm).  We have setup a calibrated tungsten halogen lamp and aligned the optics to collect the reference beam into the optical fiber of an Ocean Optics spectrograph.  We will perform the measurements this afternoon.






