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Highlights:  We continue our careful characterization of the UV FEL and to quantify the details of the injector systems under brightness optimized conditions.  

Management:  We are juggling our accounts as the year ends and money is getting tight.  We are awaiting promised funds from ONR, BES, and AFRL which will cover our first quarter of the FY.
Planning is proceeding for acquiring the loan or gift of a new UV undulator since the loan for the one from Cornell presently used in the UV system has been called in.
Substantial effort is underway to better define the support tasks to be performed by JLab in support of the Boeing INP effort.

We are working to solve a scheduled hiatus in running late next spring caused by loss of LCW system.  While another dedicated LCW plant is scheduled for construction, the operational date for that needs acceleration to avoid a shutdown in the May/June timeframe.

Operations:  We attempted to better characterize and qualify the injector setup this week in an attempt to establish better configuration control in the machine.  This was slowed by some problems with the RF systems and the drive laser.  Though the laser lased well this week we did not get a chance to make many measurements on it.     

We replaced an RF control module in the injector on Monday.  This should have been very simple but some parameters unrelated to that cavity changed when we changed out the module and we spent quite bit of time diagnosing why things in other cavities changed when we replaced one module.  We were able to recover a reasonable setup by day’s end.  Tuesday was a planned down for cryo-plant maintenance so no operations were possible.  On Wednesday we decided to better characterize the injector by performing an injector phasing script.  This was slowed at first by drift in the new RF control module and then by the need to clean up the laser spot on the cathode.  The injector setup procedure had to be postponed to Thursday.  The results of the injector setup indicate that the phases we were operating at were not what we thought.  Changing them back to the ideal values would change the match from what we have measured recently so we rolled back the phases to what we have been running recently.  The injector steering was left in the new, optimized configuration.  The FEL did lase well with the ideal phases but not as well as with the old phases due to a change in the match to the linac.  Today we are working on qualifying the resteered injector setup to verify that it reproduces the match seen last week. If it does we will declare it to be a preferred setup and use it to make some more gain measurements.
Beam Physics:  We have been engaged in planning discussions for four related projects: a halo study (JTO through STI), a set of CSR characterization measurements (JTO through BNL), the MIT Dark Light proposal, and an internal target test (with Muons, Inc). All of these will explore CSR and halo effects in our ERLs and provide information critical to the design of next-generation machines. To that end, we are organizing initial work for the design of a keV-reach FEL.
Injector:   On Tuesday the photocathode was re-cesiated achieving ~2% QE. This week was devoted to injector studies and injector configuration control. The electron beam was re-centered through the injector following pre-conditions procedure for measuring the phases in the booster cavities. Results how that the phase in the upstream cavity in the booster is -0.3 deg off crest  and the downstream cavity is 6.5 deg off crest, compared to -5 deg and +10 deg respectively established in May 18 2010. Despite this difference, the FEL has been lasing strongly. We have decided to retain the configuration prior to measuring the phases and simulations are in order with the present phase values. 

In terms of configuration control, we are establishing protocols to guide us in deciding which configuration to retain, and how to roll back to previous configurations. A procedure was written for replacing LLRF control modules that links hardware changes with phase monitoring and operations. The injector set-up procedure that is used to center the beam through the injector and measure phases was revised and some modifications and updates are in order. 

Electron Beam Transport: 
UV   

•           Currently in discussions with vendors in order to receive quotes on the new custom bellows assemblies.  

•           Specialty metals vendors are in the process of supplying cost estimates for the wiggler radiation shielding components.  

Instrumentation and Control:  This week, we began the design of UV OTS vacuum controls.  Meetings were scheduled with associated groups to go over specifications and possible design options. We will be investigating the new system EESICS is developing to determine if we could adopt some ideas and share resources.  A working document was created to compare options, list known requirements and establish contingency. We also began design of a calibration pump cart to verify and tune the trip points and curves for ion pump current. 

The first OCMMS FPGA board was finished this week. Tests on the board were good with the exception of a software control port that was mis-wired due to a bug in the vendor supplied PCB design tool. This is being repaired today and OCMMS feed-back programming will start next week. Also the fab of the OCMMS analog board is in progress. 

Other tasks include supporting day to day operations and external work for 12GeV systems.
Optics:  This week the modeling was completed for the new UV/VUV Collimator, UV Optical Transport System (OTS) and the VUV OTS to Lab 1. We should have drawings for UV OTS vessels and mirror gimbal mounts early next week to deliver to the Machine Shop. Additionally the old IR Collimator and IR OTS Turning Cans were disassembled and readied to take to the machine shop for modifications.

 We also made an access to try and improve the OC Ultraviewer alignment. We adjusted the collimation, aperture position and laser alignment and determined that we made no significant improvement. We did, however, add an attenuator that eases the alignment of both the laser and the HR mirror retro. 

 Lasers and Optical Diagnostics:   We spent first half of the week joining the injector and operation groups to assist on drafting a new procedure for setting up the injector. We resolved an issue with the drive laser beam spot that was interfering with the machine operation. We were able to change the configuration of one of the drive laser diagnostic cameras and performed test during the machine operation. The new fiber for the UV diagnostic was spectrally characterized against the old one with calibration data for the UV FEL spectral band. The new UV diagnostic hutch was setup with new configuration and is being tested. Time was also spent on the observation on the beam-halo measurement system. We continued mirror damage test and analysis and a summary report is near completion. 
Terahertz:  Our presentation at the EFree Annual Meeting was well received and there was a great deal of interest in when we would be able to run another set of experiments with the diamond anvil cell (DAC).  There were presentations by researchers from all of the EFree collaborating partners.  Much of the research is directed towards probing materials under extreme conditions with either x-rays (APS, NSLS) or neutrons (SNS).  These types of measurements provide mainly structural information about the material as the pressure and temperature are varied.
New techniques are also being developed at the Geophysical Laboratory at the Carnegie Institution of Washington (CIW), and they have a new superconducting magnet with a closed cycle cryo system.  The system utilizes electronic characterization methods (rather than optical) and Viktor Struzhkin (CIW) has developed several very small DAC’s for use in this system.  These DAC’s are made of non-magnetic materials and would also work well in the 16 T superconducting magnet in the THZ Lab for optical characterization.

Lab 5:  We are finalizing the procedure for the next set of tests for laser melting/smoothing of the Nb surface.  The tests must fall within the range of parameter space we have for the laser fluence at the target, and the energy deposition rate, which will depend on the laser repetition rate and the target rotation speed.  The tests must also answer questions about the optimal energy deposition rate, so we will systematically vary the energy deposition rate while keeping the fluence for each laser pulse constant.  We will repeat the beam profiling measurements before running the tests to minimize the error in our calculation of the laser fluence at the target surface.






