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Highlights:

   This week we found ourselves getting very close to lasing with the new electromagnetic wiggler at 2.8 microns.  After re-establishing a fundamental rule of FEL physics that wiggling electrons within a wiggler requires a magnetic field that wiggles, we detected bright spontaneous emission from the optical cavity at close to the predicted wavelength.

   After a quick installation of a second high reflector so that the lasing conditions can be more easily optimized, we are poised for lasing tests next week. (Details are given below).

   We also spent some time this week measuring the electron beam emittance and found that the present measurements are better than our predictions with the Parmela code.  Today we are setting up and calibrating the Beam Loss Monitors in preparation for high current operation.

   Strong synchrotron and THz radiation was detected at the business end of the THz beam line in User Lab 3a.

Management:

   With the help of the Project Management Office we collected cost-performance data for both the IR and UV projects for the month of November, in preparation for the monthly reports.

   We prepared and sent to the ONR budget office at their request a summary of accomplishments for the Navy funded FEL program for FY04.

   We began our preparations of reference material for the Dec. 16th review of our UV project here at Jefferson Lab.

   George Neil and Gwyn Williams presented invited talks on the FEL and THz user facility at a special ultrafast symposium at the Material Research Society meeting in Boston. Also, we prepared for our program review, scheduled for next week (December 8) in Fort Belvoir with our colleagues from Advanced Energy Systems.  In addition, we prepared a talk for the THz Systems meeting in Arlington (December 6-7) and an abstract for an invited talk at the Pittcon-2005 conference.

Commissioning the new wiggler:

   Last Wednesday we were able to run high duty cycle beam to the 1G dump for the first time since the optical cavity was installed.  We could run 1.25 mA and 5 mA with a 6% duty cycle with no vacuum rise or BLM trips.  We saw no evidence of lasing despite scanning the cavity length over several mm of cavity length.  This week we tried to figure out why.  The electron beam quality looks as good as we have ever seen it.  The emittance is very small and the bunch length is very short for the observed energy spread.  The match to the wiggler looked reasonable and the beam appeared quite stable.  The focus of our efforts was therefore on the wiggler and optical cavity.  Some detective work on the wiggler found that the Earth's field compensation coil had the wrong sign.  This would not have affected the gain sufficiently to prohibit lasing however.  We therefore set up a spectrometer to look at the spontaneous radiation from the wiggler to verify that the wiggler wavelength was correct.  While we did this we also measured the distance between the mirror cans to compare with previous measurements and looked for turn-to-turn shorts in the wiggler.  One short was found and repaired.  The cavity length was found to be 0.7 mm shorter than the last time we measured it.  This means that we should scan long from the August position.  When we turned beam on we could not see any spontaneous at all.  On Wednesday we looked more carefully at the wiggler and found that the polarity of two of the wiggler leads was incorrect, causing the two halves of the wiggler to cancel each other out.  The wiggler was not wiggling.  This was fixed and we could then see the spontaneous radiation.  The wiggler was re-commissioned with the correct polarity and the wavelength of the third harmonic was measured to be 896 nm.  We expected the wavelength to be 900 nm so the wiggler was working correctly.  We then scanned the length and again found no lasing.  Since the wiggler was emitting copious amounts of spontaneous light at the correct wavelength and the trajectory through the wiggler looked very straight, this was surprising.  One possibility was a poor match to the wiggler. Unfortunately, the spontaneous was so strong that we were blinding the wiggler viewers.  We installed interference filters to allow a better match. We also installed a second high reflector to allow us to find the proper length more easily.  This lets us attempt lasing with a very low loss cavity, which is very insensitive to mirror steering.  While the cavity was pumping down we measured the emittance and matched the beam to the wiggler.  A good match was found and the emittance was found to be very small.  The measured values are smaller than those predicted by Parmela.  We are calibrating the beam loss monitors today while the cavity pumps down.  We will try to lase again early next week.

WBS 4 (Injector):
   The DC Photocathode Gun is operational. 
   Both electrodes for the second gun assembly (the ball cathode and its support tube) are polished down to 1 micron surface finish. Both electrodes are ready for cleaning. 
   A second stainless steel test tube was ion-implanted and SiOxNy coated in the W&M plasma chamber. Despite the success of previous tests at lower pressures to minimize arcing, arcs developed on the surface of the tube during the final implant run where the tube penetrates the main plasma boundary.  Only two arcing marks are present on the high gradient region, therefore the tube will be mounted in the high voltage test stand early next week to test the field emission suppression coating at high gradient (25 MV/m at 125 kV). We will explore using this plasma system only for segmented support tubes (shorter than 16” in length) so that the entire tube stays within a uniform plasma density. The present chamber remains an ideal geometry for coating the cathode ball.
   Carlos Hernandez-Garcia presented "Highlights of the High Average Power and High Brightness Beams Workshop, UCLA Nov 8-11, 2004" at the Beam Physics Seminar (hosted by the Center for Advanced Studies for Accelerators, CASA).

 

WBS 8 (Instrumentation):

  Sometimes there are painful weeks-every day this week there were shutdowns to repair and reconfigure items in the vault. This was very painful from the lack of manpower; slow and frustrating because of equipment problems and procedures and rewarding when we first saw spontaneous light from the wiggler and the THz signals in user lab 3.
     The installation of the MGV0F06A magnet shorting switch and power leads was installed but will not be operational until the unit can be interlocked into the MPS and tested.  An additional viewer was also installed in the 0G dump region. Viewer camera maintenance continues with an additional 10 COHU camera sets and 40 CCD sensors being ordered.  This should complete our camera spare inventory, which includes the UV upgrade installation. 
   The Omron CX Programmer Software was installed on the new FEL LPSS mini-ITX test machine, FEL_LPSS_TEST, and the machine has been set up on the LPSS test stand.  An 'I' Class card reader was installed on the test stand and the software will be transferred to the ITX computer for card reader testing. 10 LPSS Shutter Control Boxes are being fabricated. The beam-sync driven sample and hold circuit in the Charge/Dump Current Monitoring Chassis was also not working. We spent some time this week troubleshooting the chassis and chased the problem into a CMOS device on a board in the chassis. We will have to wait until maintenance day on Monday to look into it any further.
    The Optics Analog Breakout Chassis in the control room, which reads out the thermocouples and RTDs used to monitor the various temperatures in the optical systems were not giving correct readbacks into EPICS. This has been repaired. We spent some time this week confirming that our method of implementing thermocouples is acceptable. Since the physical principle behind a thermocouple is the voltage produced at the junction of two dissimilar metals, we were concerned that our decision to use all copper conductors to connect the thermocouples to the instrumentation might corrupt the measurement. We were pleased to observe that using all copper wire for bulk length of the cable does not corrupt the instruments ability to make the measurement. 
    Late last week IOCFEL10 developed an extreme memory leak and would barely last long enough to run for an entire shift.  After tracking its progress and some testing the memory was stabilized.  The problem is still being narrowed down.  The Laser Personnel Safety System (LPSS) software and card readers are being setup on the new LPSS test stand.  Once completed, a multi-reader configuration will be tested to prove that the handling of multiple connected labs is correct.  An additional GC Magnet Power Supply Control chassis has been fabricated and is ready for testing.  Three additional Optical Mirror Heater Control chassis are also in fabrication.  Parts are on order for the new Beam Current Monitor (RF) printed circuit board.  Drawings are being made for the Synchrotron Light Monitor Attenuator Box and mounting brackets for 4, 8 and 12 pin Burndy Connectors.  These parts will be ordered when drawings are completed.  Flat screen monitors have been received to replace the aging television sets used as monitors in the control room.  A mounting for them is being fabricated as well. Several drawings that have been on the "back burner" for sometime are being updated.  These include the Dump Water Skid Interface Box, Beamviewer Control PCB, Charge Totalizer PCB and Video Chassis Assembly. The Nanotube Table Power Supply Chassis and User Interface Box was completed and installed for User Lab 3B. All wiring for the motors on the table has been completed.  Both devices have been tested and are functioning properly.
WBS 9 (Beam Transport):
Sextupole (SF) 

• Contrary to last week’s report, the contract was not awarded last week because of a hang up in Finance. Rather, the contract for 11 magnets was awarded on Tuesday to New England Technicoil (NETC) in New Hampshire. I am going there on Tuesday to go over the specifications in detail. 
Replacement Chicane Dipoles GW) 

•  Bids were evaluated and the contract was placed with New England Technicoil, the vendor for the SF Sextupoles above. This is a quality vendor that has produced excellent magnets for us in the past. 

• Part of the contract is for JLab to supply to original GW winding tooling and steel slabs from our inventory of left over material from other magnet procurements. I am working to get that material cut to the dimensions requested by NETC. 

UV Line 

• The UV Line layout went through iteration with Dave Douglas supplying much needed guidance on Sextupole and diagnostics placement. We also went through another iteration on beam line valves. It also became evident that the mirror cans need to be moved to allow OCCM port access. Butch is working on vacuum pump distribution calculations. 

Variable Jaw Mechanism for the Permanent Magnet IR Wiggler (W55) 

•
Additional reference drawings on the vacuum chamber were signed off. 

Injector Multi-slit upgrade 

•
We are working on a new configuration of the multi-slit with two individually insertable paddles that will not have the sensitivity to “clocking” of their vacuum flange joint that the original combined paddle had. We plan to make the paddles using wire EDM techniques to obtain the very narrow slits (75 µm) at a 1.25 mm spacing.

WBS 10 (Wiggler):

The wiggler was commissioned again this week after the wiggler wiring was corrected and a turn-to-turn short was repaired.  An intermittent short of the mirror plate corrector was also found and repaired.  The wavelength of the spontaneous radiation was found to be in agreement with the value expected from test stand measurements.  This means that the turn-to-turn short occurred after installation.  The excitation curves for the correctors now have to be updated in the control software and the wiggler will be fully ready for operations. 

The specification for the variable gap wiggler was finished up and will be sent to procurement with the requisition.

WBS 11 (Optics): 

2.8 and 1.06 micron mirrors: 
 When we didn't lase before Thanksgiving we began speculating on causes.  One possibility was low gain, so we looked at ways to increase the cavity Q.  The easiest way was to mount the spare HR in an adjacent OC mirror position.  This was done yesterday morning.  By the beginning of today's shift the pressure was low enough to open the valve.  The plan is we lase with two HRs early next week, then translate to the higher outcoupling mirror and lase.  Procurement of the 1.06 micron mirrors is holding to schedule, we should have outcouplers in ~ 10 days, and HRs a week after that.

 

Other activities:
In an effort to lower the gas load in the optical transport, we turned to our colleague, Tom Elliott (SRF Dept) to remove the anodization on some of the optical mounts we'd modified.  He provided us with totally unanodized parts in a couple of hours.  These were installed in the collimator and we are monitoring the pumpdown.  New mounts, which eliminate this problem and solve some others, are being designed.  This will be a useful item for the UV FEL.  

In support of the effort to check for spontaneous emission from the wiggler, we slightly reconfigured the diagnostics hutch in the vault.  Our measurements confirmed when emission was occurring, as well as the energy.  Work continues on a number of initiatives, such as the OCMMS optical hardware, and the, fast-scanning autocorrelator.  Both will be used in the UV FEL.  The internal hardware for the turning mirror cassettes (TMCs) arrived this week.  Those for TMC#1 were mounted in the clean area of User Lab 2 for testing.  We discovered the vacuum vessels for the TMCs need further cleaning, and they were returned to the vacuum lab.

 

UV FEL

As mentioned in previous reports, we have been looking at the repeatability of our insertable mirror assembly.  The result of this measurement (30 microradians) validates our plan to use the IR optical transport in the user labs for the UV FEL.  An order for a fast valve is in procurement.  A draft document of the specifications was transmitted to MEG before the end of the month.

Terahertz Project:

We aligned our reverse tangent point laser to the visible synchrotron radiation at F1, and then transported the beam upstairs for the first time.  We were able to observe the visible synchrotron radiation at F3, with its aspect ratio swapped from F1.  At the same time, using a glass beamsplitter and an infrared camera, we confirmed first THz light in Lab 3.

