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Highlights:  We obtained extremely good performance from the laser at 400 nm this week achieving 250W during a 1 msec macropulse with 6% duty cycle.  This performance enabled us to make good progress in characterization.

Management:  We were involved in the laboratory's overall planning and co-ordination activities this week.  Also we hosted a kick-off meeting for the JTO-funded project “Novel FEL Cavity Optic”.  Besides the JLab PI (Michelle Shinn), the co-PI, Eric Johnson and his senior research scientist Menelaos Poutous – Univ. of North Carolina-Charlotte presented the project status and plans to Al Ogloza, JTO’s Navy representative and Siva Mani – Schafer Corp, one of the Technical evaluators.
Operations:  This week UV FEL operations took data for gain and loss vs photon energy of the laser.  Operations were hampered by small problems which, while not stopping ops, did hinder smooth, continuous machine operation.

We video recorded the lasing setup procedure of J. Gubeli and I’ll turn it into a procedure over the weekend.  This will help staff members who are not familiar with the optical cavity setup and optimization learn the procedure.

Bob Legg continued to work to complete the specification for the University of Wisconsin SRF electron gun cavity and cryostat.  There will be an internal design review of the system at Wisconsin on Sept. 28th.  The outside reviewers will be J. Mammoser, I. Ben-Zvi and P. Piot.  Their expertise cover SRF, diagnostics and program management.  The plan is for the RFP for the cavity to be released by Thanksgiving. 
We worked on getting gain and loss measurement using the 400 nm mirror set this week.  We also worked at fully characterizing the electron beam.  Though we did make some good progress in electron beam characterization, problems with the UV wiggler gap mechanism controller prevented us from lasing on Thursday afternoon and Friday.
We did get extremely good performance from the laser at 400 nm this week.  We were able to tune up the laser to get close to 250 W during a 1 msec macropulse with 6% duty cycle and over 400 W using 9 MHz electron beam.  The turn-on time was as short as 5 microseconds, much shorter than the one dimensional theory predicts.  The power is also much larger than the 1D theory predicts.  The gain is difficult to measure but is in excess of 100% net gain  The cavity length detuning curve is as long as 8 microns.
We took and analyzed transverse profiles to figure out the emittance and match in the wiggler.  The Twiss parameters looked reasonable but the horizontal emittance looked larger than it had previously.  We plan on doing quad scan measurements to get a better idea of Twiss parameters.  We also took a great deal of data on the longitudinal distribution and are analyzing the data now.
The big problem this week was problems with the wiggler gap mechanism.  The wiggler controller stopped working on Tuesday evening.  We were able to restore it and re-home the encoders but the controller failed again on Wednesday evening.  On Thursday we tried to restart the controller and it failed to come back up.  We are now studying the problem and trying to get the wiggler back to a usable gap.
Injector:  The photocathode was re-cesiated on Thursday achieving about 2.5% QE.  The DC Gun continued delivering 60pC per bunch beam for UV FEL operation.  At that bunch charge, the recesiations have been performed every two weeks.  On Thursday, testing of dielectric materials continued in the GTS SF6 tank.  The tests show that the PTF piece with more corrugations for increased path length did not increase the voltage threshold for flash-over compared to the previous sample.  Flash-over was observed at 350, 375, and 400 kV.  Test results are being studied.  The dielectric tests will now be put on hold until the work on the inverted insulator gun re-starts early next year.  In the meantime, the Gun Test Stand clean room enclosure is being prepared for mounting the GTS gun (FEL style with bulk resistivity insulator) to its vacuum chamber.  This work is expected to start early next week. 

Electron Beam Transport:

UV   

•     Completed revision 3 of the UV wiggler viewer assembly mechanisms. 

•      Completed design of the UV wiggler upstream heavy metal radiation shielding.  The vendor 

       is in the process of supplying cost estimates.    

Instrumentation and Control:  This week we took the time to discuss with the Optics group the Drive Laser control setup in an attempt to better understand what effect the IOC's have on the ADL when a reboot occurs.  We identified certain dependencies from IOC's that are cross-coupled but do not directly influence ADL operations.  IOCFEL01 (RF), FEL10 (Drive Laser) and FEL13 (Timing Module) were identified as critical functions for causing set up and operational issues in the DL Clean Room.  The outcome of the meeting was to setup monitoring tools to see if we could correlate the issues with some specific signals. Some preventative maintenance for the room and off shift tests is scheduled for the next maintenance day.  System checkout of the GTS controls for the HV power supply was completed to move the PTFE tests forward.

The UV wiggler is facing major control issues.  We believe the problem is with the Galil motor controller.  We have been experiencing problems with the controller at an increased rate recently.  Certain functionality seems to be working, but others are not.  For example, we identified routines not running in the firmware.  The staff member from STI that we have been working with on the issues will be in town on Sunday.

A different serial communication configuration was developed with new, reliable EPICS drivers for use with the Varian Dual power supplies on the test bench.  The RS-485 for these supplies was done with an older serial driver and the communication has been inconsistent.  We are going to test to 32 power supplies on one RS-485 chain.  With the old driver only 6 supplies per port are working.

System transfer of vacuum controls from an exiting group member to the newly responsible owner was finalized this week.  Effort in the transfer was verification of the vacuum system documentation.  These documents include procedures, schematics, pin outs, and data sheets of internal and external hardware.  The current familiarization will be reinforced by continuing contact and future system specific design.

Optics:  We continued to support operations this week, particularly in lasing and with the Drive Laser.  We have received the optical fiber to measure further in the UV with the spectrograph.  We will install it when the schedule allows.  Work continues on modeling the VUV optical transport system (OTS).  A drawing package for the vault UV OTS is under final review.  The model for the remainder to the UV OTS (Lab 1) is nearly complete.  The old IR OTS turning cans are being disassembled.  These, with some modifications, will be used in the UV OTS.  One of the faulty spare optical cavity chiller motors was also dissembled and found to have broken brushes.  A new brush set is on order.  Nearly half the group still remains out on loan to other divisions.

Lasers and Optical Diagnostics:  We supported operation and characterization of UV FEL by providing assistance in different areas.  We held a meeting with instruments and control group and discussed some issues related to IOC and laser controls.  A plan has been laid out for further monitoring and diagnostics work.  We spent time reviewing and giving suggestions on the Injector and dynamics R&D proposal to be submitted to BES.  We continued with the high power optical damage test, characterization and analysis.

UV and IR FEL Modeling and Simulation:  This week we collected some more gain data while lasing at 400nm, as a function of detuning.  Pavel is working on a standalone version of his analysis software so I can analyze it.  My student and I are working on simulating the transverse mode profiles of the harmonics.

We measured the radii of curvature (ROC) of several mirrors used in the ALICE FEL at Daresbury Lab in the UK.  They are having difficulty getting their FEL to lase, and the mirror ROCs was one possible cause.  We found that the mirrors tested so far (two out of three) are meeting the ROC spec.  This is useful for us as well as it helps qualify another vendor’s capabilities.  Research continues on identifying vendors for our VUV optical transport, and sources of loaned equipment for diagnostics.

JTO:  As mentioned earlier, we had out kick-off meeting with the JTO on Monday.  They endorsed using the photo-thermal common-path interferometric (PCI) technique to evaluate the absorption of these coatings.  I’ve identified a vendor and the Optics Group has also helped look for other sources of the appropriate laser.

Terahertz:  This week, we started preparing our presentation for the Energy Frontier Research in Extreme Environments (EFree) Annual Meeting next week.  The EFree collaboration is a DOE Energy Frontier Research Center headquartered at the Carnegie Institution of Washington.  The meeting will be held at the Geophysical Laboratory at the Carnegie Institution, and we will be presenting our measurements of the THz transmission through a diamond anvil cell (DAC).  The THz pulses are expected to provide a very good low energy probe for pressure induced transformations, and the ultrashort pulsewidth will enable time resolved measurements under shock compression.
Lab 5:  We received delivery of the NaCl substrates for polymer deposition.  The NaCl substrates provide sufficient conductivity to reduce charging when imaging the nonconductive polymer films.






