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Highlights:

We have an obvious highlight this week: the FEL Upgrade is back on the air with lasing at both 2.8 and 1.6 microns. We initiated lasing with our previously tested set of high power 2.8 microns optics on Wednesday. Today we switched to a new set of high power 1.6 microns optics that was installed during the recently completed installation period. At this point we are still working with pulsed lasing to allow the full suite of accelerator set-up and optimization work that needs to be done at low power. However, we are pleased to note that the system lased easily at this wavelength, the laser gain was consistent with predictions (~50%), and the initial lasing efficiency (~1 kW/mA) was also good. We were able to tune continuously from 1.5 to 1.73 microns while lasing. Our run logs show we have been contending with the usual start-up problems with hardware that hasn’t been operated or stressed for several months. 

For the next week and half, before we shut down for the holiday break, Dave Douglas will be leading the accelerator optimization process; interleaved with this exercise will be a careful incrementing of the accelerator current with subsequent monitoring and assessment of the performance of the optics and FEL by the Benson/Shinn team. We note for our readers that with this week’s lasing demonstration, we have commissioned the third FEL system (wiggler/optical cavity combination) with this driver accelerator since July of 2004 when the original 10 kW FEL system met its milestone. This present wiggler system is our preferred candidate for optimized high power operation at 1-2 microns and broad tunability over the 1-10 micron range.

Management:

The lack of full FY06 funding is keeping management’s attention on minimizing all costs so that FEL operations can continue until the FY06 funding bill is passed. We had a meeting with our ONR program and budget officer this week to explore any budget contingencies for the next two months. 

ONR management is planning a tour and briefing on the FEL Facility on December 21. 

We started planning for the agenda for next year’s FEL user’s meeting on March 8-9. 

Also a meeting was held today of the organizing committee for our Laser Bioscience Center (LBC) proposal. Representatives of all the key institutions that sponsored our June LBC workshop attended in person or by teleconference. We worked through a draft summary of the June workshop and planned tasks for producing a white paper proposal summary by early spring.

Operations:

   We made pretty good progress in setting up the machine this week and achieved lasing at both 1.6 and 2.8 microns.  Initial lasing results at 1.6 microns indicate 1 kW/mA efficiency.  We are limited to pulsed lasing until an IR sensor issue is resolved but pulsed lasing results are promising.  Progress was slowed by numerous problems with the RF systems. 
   On Friday last week we spent quite a bit of time trying to understand an apparent vertical dispersion in the arc.  We finally figured out that the problem was due to the T336 and T346 from the linac through the arc.  A small position or angle offset in the beam due to RF steering leads to large vertical shifts after the arc due to these terms.  Our efforts then turned to matching.  We had to get the viewers calibrated and fix a ghost pulse problem before we could make  progress in this.  We finally achieved a decent but not spectacular match to the wiggler and the reinjection.  This allowed us to run high duty cycle beam.  We were then able to align the optical cavity with 2.8 micron mirrors and achieve lasing.  The detuning curve was 7-10 microns long.  This is not bad for an non-optimized laser.  We finally shifted to the 1.6 micron mirrors and quickly obtained lasing with that mirror set.  After some optimization we obtained a 7 micron detuning curve and a 12 microsecond turn-on time.  These are very close to what one might expect from 1D theory.  The laser operation is very stable.  There is no evidence of cavity drift in angle or length.  We have now sagged the second arc and set up our incomplete energy recovery scheme.  This allows us to operate with 6% duty cycle beam.  When we run CW we trip on an IR fault in zone 2.  We need to figure out why this is before running CW.

WBS 4 (Injector):

The injector is operational and delivering beam for FEL ops. The script for automatically phasing the injector is ready for testing. The first attempt to compare Multislit measurements with PARMELA modeling shows that the downstream solenoid is probably 10% stronger in the model than it should be. However there are indications that the focusing in the unit is different in the model. To calibrate the cavity 4 phase in the model more Multislit measurements will be performed later. We also supported magnet and Hall A work this week.

WBS 5 (SRF):

As of 30 November, 2005, all work on the 100 mA FEL injector CM and the 1A CM design has stopped.  Work will resume when funding and account codes are available for use on these projects.

WBS 8 (Instrumentation):

   Attack of the Ghost Pulses:  this is the latest sequel to the Magic Match. The ghost pulses that leak through the E/O cells are corrupting the beam spot measurements. This was impart due to configuration changes and from having better OTR viewers (all back leg viewer have silicon wafers with gold mask), also to limit the radiation exposure to the wiggler the beam is run at 

1 MHz micro pulses instead of 4 MHz. The new mechanical shutter that was installed during the break operated much faster so the trigger pulses needed to be adjusted; this resulted in a factor of 10 reduction. Remember that the low charge pulses propagate much differently through the machine. Another issue was that the viewers downstream of the wiggler were exposed to copious amounts of spontaneous emission from the new wiggler. Placing 10nm interference filters on the CCDs eliminated most of this. 
   

   We continue to take advantage of the FEL operations in order to collect data on the embedded BPM system.  We have implemented several different electronics under different configurations in order to better understand the electronics operations and dependencies on the FEL beam parameters.  One set of the electronics has been installed, with the modifications to improve the VSWR to 1:1, and data has been taken to characterize how this affects the overall operations, there are no conclusive results yet.  In the process of implementing these electronics, the calibration procedure is becoming more refined and automated.  Further development of this procedure will continue as we discover the direction that we need to progress with the electronics development.  One other test that was performed on the electronics was to characterize the digital section of the electronics completely isolated from the RF front end.  This test found that the resolution that we are getting out of the ADC is only 12 out of the 16 bits. There was also work on the database and calibration data for the embedded BPM, with the implementing of different electronics configurations. The database and calibration data are stored on the EPICS host machine. If there is any change, we just need to reset the Coldfire, and the modified database and calibration data will automatically download on the Coldfire IOC. We don't need to reprogram the low-level code of Coldfire. 
   Work continues on the vacuum FT-IR in the Arc lab (L102A). We are working to procure the electrical feed-thrus to allow the control lines into the chamber. Additionally, we are working to make the base-plate measurements that will allow us to align the interferometer with the reference HeNe. 
   A specialized bracket has been designed for use with the new style flipper motors from NewFocus. This bracket allows us to include limit switches to the flipper functionality as well as a standardized MS connector. We have built up one flipper motor set-up and have determined what changes need to be made to the mechanical design of the bracket. 
   As we gear up for the end-of-year FEL power push, the online status screen from EPICS is being resurrected. This is in progress and may be completed by COB today. Work continues to develop better documentation tools that blend EPICS, MEDM and Tcl/Tk tools with the remote database functionally of the configuration control database.  Progress notes this week include successfully interfacing and EPICS/Tcl script with a GET_HTTP function that will allow communication between a web-based database and EPICS.  Progress is being made on building a new Video Switcher screen for EPICS, Rack maintenance/clean-up was done in the video rack (FL02B09, the 8 channel Picture-in-a-picture tray is being addressed.
WBS 9 (Beam Transport):




 Sextupole (SF)

•
We continue working on a plan for re-measuring the sextupoles. Because of lack of funds, we will not start on Monday as planned. 

Replacement Chicane Dipoles (GW) 

•  The remaining two units are at Magnet Test, awaiting the testing of Sextupoles before they get measured. 

QX Quadrupole Measurement 

•  Three of the measured quadrupoles for the UV rolled out of their crate in a fork truck/handling incident in the test lab.   Little or no coil and cooling tube damage was evident.  However, I  detected slight shifts in the fit of the four core quadrants in some instances.  We will have to strip the magnets of coils and measure and perhaps adjust the pole gaps in the sore cores.  If there is adjustment, the quadrupoles will have to be re-measured at STI Optronics to re-join the population of 26 UV Quadrupoles. 

UV Line 
• 
Girder assembly remains on hold awaiting funds and a plan on how to use the measurements we have on the QX Quads to commission them effectively. 

•
The NEG Pump cartridge holder design for the second corner UV chamber is on hold. 

UV Wiggler Progress 

• 
No progress on the new Wiggler vacuum chamber until new UV funds are secured. 

IR Machine Re-commissioning and Operations 

•  Three QX quads started going off loop this week, all  powered from the same bay of one trim rack.  We will work on the system to get rid of the problem during a down time.
WBS 10 (Wiggler):

STI Optronics finished most of the runs necessary to characterize the UV wiggler when the computer that runs their scanner died.  As of this writing they have been unable to resurrect the computer.  We will just go with the wiggler as is.  It meets all the specifications except for the skew quad and skew octupole at minimum gap.  Most operation will be at large gaps so this is not much of a problem.   The wiggler is excellent for gaps of 13 mm or larger.  STI is now  preparing the wiggler for shipment.  It should arrive on or before December 21st.

WBS 11 (Optics): 

FEL mirrors:
The wiggler viewers were aligned, and over the course of two early morning sessions, a green HeNe was installed with a moveable mirror that allows us to align the 1.6 micron OC mirror, yet allows us to use the normal red HeNe for alignment of mirrors and checks of e-beam alignment.  Thanks to I&C for their invaluable assistance at getting the controls ready for us.  During the week we aligned the 2.8 & 1.06 micron mirror sets as well.  We quickly lased on both the 2.8 micron & 1.6 micron mirrors.  So far, the laser performance (pulsed) is what S. Benson's model predicts.  We received our silicon witness samples.  A set has been characterized that will be sent to Prof. C. Menoti (Colorado State Univ.) for coating with the IBS technique.  The rest will remain with us for subsequent tests with other coating vendors.  

Other Activities:

The work on the PLL electronics for the THz pump-probe system made some great strides this week.  The angular sensitivity of the advanced drive laser's MO etalon on the pulsewidth and phase noise was quantified this week.  There is a region of about a degree width (very insensitive!) where both are optimal.  We received the MO's new laser diode.  We will install it once the output power of the original laser diode has fallen to the point that we can't mode-lock reliably.  We discovered that we accidentally contaminated one of our pump carts with some hydrocarbon, so we are baking it out.  The drive laser's lamps were replaced and the performance has been excellent.  Joe Gubeli has been working on some FEA simulations of our mirror deformations.  We are comparing them against the analytical models and iterating.  We held a meeting with Dana Arenius (Cryo) to kick off discussion on cryocooling one OC mirror.  Initial discussions went well.  Dana will review my cost and resource estimates to see if they are correct.  The OCMMS electronics design progresses.  I held telephone conversations with Profs. Menoti (CSU) and Rudolph (UNM) about their upcoming presentations at next week's TAWG meeting in Albuquerque.  I prepared a presentation to be given on our behalf at the Beam Control and Optics Meeting - to be held after the TAWG meeting.

Terahertz:

We placed a requisition for the ultrafast (100 MHz) liquid helium cooled detector.  Following lasing, we moved M1 to better align the first focus.  Work was done on interlocks for the laser we intend to use for the electro-optic detection.







