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Highlights: We were limited in running this week by vacuum issues in the injector but we were able to take power data on the laser to begin to resolve discrepancies in power measurements between several meters.

Management:  We continued to prepare personnel appraisals for annual reviews.  
Most of our efforts involved preparation of necessary documentation to allow us to accept ONR funding this year since our previous MOU has expired.  We now need to have a WFO inter-agency agreement accepted by the ONR and DOE. That document has been drafted and sent to ONR for review.
We are in the process of reviewing a number of early career research proposals by our staff and others at JLab for submission to DOE.   

 The FEL-supplied Program Deputy supported the Nuclear Physics program until Oct 20th. 

The FEL program also entertained a visiting Senate Staffer during the week.

Operations:  Operations this week were hampered by vacuum issues in the injector.  We were nevertheless able to take some data on a discrepancy in the power meters at 700 nm.  We have also been studying a phenomenon in which extra light is produced near the peak of the detuning curve.  

Monday we took some data of the pulsed power from the FEL and compared it to the readings from a power meter.  They agreed to better than 10%.  We also looked for out-of-band light on the high reflector that can be seen only on the high reflector.  We were hindered a bit by drifts in the cryounit RF gradient so we set up some measurements to look at drift overnight.  These measurements led to a pressure rise that meant that we could not run on Tuesday.  We continued to carry out some vacuum remediation work on Wednesday.  On Thursday things had recovered sufficiently to run beam again and we compared the power readings on an insertable power meter to the fixed power meter.  They agreed well.  They both disagreed with the high power meter in the end-of-line dump.  We looked to see if the loss was in the mirror in vacuum that sends the beam into the hutch and so no evidence of losses.  We also ran at 400 nm and found that there was no discrepancy between the power meters at that wavelength.  Finally we used a color camera on the high reflector to look for out-of-band radiation and could not see any.  
Today and Monday we have maintenance days.  We hope to resolve the discrepancy in the 700 nm power measurements next week and also hope to push the power up.
Injector:  The issues with gradient drifting and instabilities in the capture cavity of the injector booster remain unresolved despite continuing efforts to diagnose the problem. An experiment is planned for next week in which the low level RF control modules will be swapped between the two booster cavities. More details will be given in the operations section. 

On Tuesday, the pressure in the injector beam line between the booster and the DC gun was found at least one order of magnitude higher than nominal (~5E-11 Torr). The RGA showed no signs of a leak, and a very clean spectrum typical of UHV systems, with the expected Helium peak from known leak-through in the booster. The vacuum archiver indicated that the pressure increased overnight as the booster was operated at full gradient with the valves closed. The vacuum trace showed two events where the vacuum recovered, coincidentally with the RF tripping off. We think that field emission from the cavity caused heating and gas desorption from the upstream valve. One of the NEG pumps was partially activated, but the vacuum did not fully recovered by Wednesday morning, when it was decided to activate the remaining NEG closest to the booster upstream valve. 

On Thursday, the vacuum slightly improved but not to nominal levels. It was then determined that the gas source was Helium leaking to the beam line from the booster. A procedure to pump down the Helium is scheduled for Monday. 

Electron Beam Transport:
UV   

•           The wiggler viewer periscope camera mount modification parts have been received.  A FEList task has been created to replace the camera components.   

•           Performed some design modifications to the wiggler viewers assemblies.    
Miscellaneous

•           Reviewed the 1G dump region in the vault to verify the height clearance and accessibility issues for the Hall-A g2p/GEp experiment.  

 Instrumentation and Control:  This week there was an effort made to stabilize the injector vacuum. I&C assisted in two partial NEG activations in an effort to reduce the pressure in the region resulting in a decision to perform a cryo temperature bump. Further collaboration ensued for the OTS vacuum control design where a general consensus was reached on the use of new controllers. The options for design structure were narrowed down to two which will be presented by comparison in upcoming meetings. 

Support was given to the Optics crew this week to try and diagnose the power meter mismatches.  We've worked with them to further instrument the LCW going into the system so. It was found that the temperature monitors previously purchased for the cryogenic diodes also can be used for PT100 RTDs. 
The unit has a precise current source which will allow temperature measurements to a resolution of .01 deg with and accuracy .07 to 0.1 deg at 300K. Units are being installed that will replace the less accurate RTD measurements used on the water flow for the optical cans. 

Operations required the use of an additional power meter for the UV diagnostics hutch.  To support that effort, we implemented the EPICS device support for Molectron EPM2000/EPM2000e energy/power meters that were required for the task.  This is the first time one of these has been used with EPICS so we provided a generic command field to ensure any and all necessary functionality was available.  The associated screen was also released for operations. We released EPICS device support for several devices.  These include: Varian Dual-Channel Ion Pump Controllers, Ametek Programmable DC power supplies, and the Molectron EPM2000/EPM2000e energy/power meters. 

Other efforts include getting the division on board with the lab's new calibration program.  We've setup a pick-up/drop-off point for AcuCal to take care of our equipment.  A first run of equipment is now on the list to go out and we will continue to work this program to update the calibration on the necessary equipment. 

Optics:  We are still trying to determine the cause of the discrepancy in power between the diagnostic meter and the EOL dump. We verified that the EPICs flow readout was correct by performing two bucket tests.  The result is that we are indeed running ~ 1gpm through that system. One thought is that the diagnostic turning mirror maybe damaged and absorbing heat. In an effort to measure the absorption we installed RTD's in the inlet and outlet of the cooling lines. After running a series of tests yesterday we determined two things: The insertable mirror is not heating up and that there is no power discrepancy at 400nm as there is at 700nm. We are installing a power meter directly under the insertable mirror to eliminate two un-cooled optics from the measurement.  We lost convectron gauge permit on the UV OC umbilical feed-through.  We found the pressure at 11.5mTorr.  We now have vacuum carts on both feed-throughs (OC & HR) and are going to attempt to turn the ion pumps back on later this afternoon. Procurement, design and drawings continue for the UV and VUV OTS.

Lasers and Optical Diagnostics:  We have been working on a new OCMMS system needed for the UV FEL laser cavity. We have scheduled to perform a thorough check-out and realignment of the optical transport from the drive laser to the photo-cathode on Friday. We are trying to find out the cause for the inconsistency on the FEL power diagnostics at different wavelengths. We also checked optical transport for the beam halo measurement. We made adjustments to solve the discrepancy we saw on the expected image position with synchrotron light during machine operation.  The simulation of a FEL harmonic converter is completed and the test assembly is being designed.  Schematics for directly separating the shorter wavelength harmonics from UV FEL beam are under study. We provided help and guidance to the student on the PLD project. Time was also spent time with our collaborators on discussion about obtaining funding for a new timing system.  

 UV and IR FEL Modeling and Simulation:   Work this week was heavily subscribed with fixing problems that suddenly cropped up on both desktop machines I’m using to do time dependent (4D) FEL simulations.  One is fixed, the Windows Update service delivered a patch that caused problems with memory access, the other machine, running Red Hat Linux, suffers from slow execution on a particular script – solving it’s problems is ongoing.  The same ~ 200 passes now take about 56 hours to execute.

Work on the VUV beamline continues, an update on the mirror surface quality has been given to the Optics Group, and we now have a quote for the coatings.  

 UV FEL:   We’ve been working on cross-calibrating our power and energy diagnostics and as mentioned earlier, find a large discrepancy at 700nm between the measurements taken in air with those in vacuum.  There is no discrepancy at 400nm.  We are going to look for window vacuum absorption and turning mirror reflectivity.

 JTO:   I am revisiting the ring resonator model and examining the impact of smaller fold mirrors on the performance.

Terahertz:  We will be working next week with Harvey Rutt (U. of Southampton) to improve the DAQ and signal detection systems for the THz Double Resonance experiment.  To prepare for those tests, we have located and reserved all of the instrumentation needed for simulating signals.  Using two RF function generators, we can have a synchronous reference and sample signal with a controllable phase delay.  A spectrum analyzer will allow us to characterize the signals in parallel with the lock-in detection scheme that we have developed for the THz Double Resonance experiment.
During Harvey’s visit next week, we will also spend the time to discuss possible changes to the optical layout.  We are considering increasing the size of the gas cell to increase the interaction length through the gas.  This will require collinear propagation of the THz and mid IR beams and we have been in contact this week with Harvey to review several possible dichroic reflectors that are under consideration for combining the two beams.  We now have specifications on a few possible dichroics that will transmit the mid IR and reflect the THz.

Also this week, Matt Marchlik helped review the final machine shop drawings for the prototype THz calorimeter we designed this summer as part of Scott Madaras’ (U. of Denver) senior thesis.

Lab 5:  Raja presented the results from his Nb nitriding work this week at the AVS Meeting in Albuquerque.  Although the conference was heavily focused on nanomaterials this year, Raja did receive some interest from the audience and fielded additional questions off-line from scientists from NC State University.
We are now setting up to perform another set of beam profile measurements of the laser spot at the target.  We are reconstructing the knife-edge beam profiling system that we have used before.  These measurements are important for making the best possible measurement of the laser fluence at the target.







