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Highlights:

 This was the last run week prior to next week’s International FEL Conference which is being held at Stanford.  Steve Benson will be presenting an invited talk on the state of FEL oscillators and a summary talk on the status of the JLab FEL Upgrade at this conference. We remind our audience that the FEL has had significant modifications since last year’s conference to optimize for short wavelength (1-3 micron) operation: the new electromagnetic wiggler, the THz chicane to disperse the THz heat load, improved stray light shielding in the optical cavities (all installed last September) and the progression of optical coatings that were tested as we migrated from 6 to 1 micron lasing.

  Operational time this week was devoted collecting comparison data on two FEL resonator configurations at 2.8 microns: our standard configuration with a transmissive outcoupler and a  hole-output coupler. Data was gathered at near identical input conditions for lasing with both resonators to compare gain, loss, tuning curves and lasing turn-on times.  Some very interesting observations were made that will have value for the design and operation of future high power FELs. A brief summary is given below in the Operations Section below by Steve Benson.

  Our user team from Dahlgren successfully completed the installation of their wind tunnel in User Lab 2 today including an operational test and JLab safety approvals.

  Tonight and tomorrow, a second run is planned for the NASA-Langley team which is studying carbon nanotube production.

  Our new permanent magnet wiggler for 1-3 micron operation was shipped today from the vendor after completion of the gap motion tuning mechanism. The wiggler should arrive here on Monday as planned for installation next month.  We are pleased to report that the next high performance cryomodule was successfully cooled down to 4k this week in preparation for a month of testing by the SRF Dept.   

Management:

  We were pleased to welcome a visit to the FEL Facility on Tuesday by Capt. Dennis Sorensen, the Assistant Chief of Naval Research and the incoming head of PMS-405 in NAVSEA, Capt. David Kiel.  Status reports on our current FEL contract  were prepared for their briefing.

 Preparations for next month’s installation period and analysis of the end of year budget projections continued.

 Operations Summary (Steve Benson):

We took quite a bit of data this week on both the hole-coupled laser and the high power dielectric cavity.  The performance was studied as a function of Rayleigh range.  Several observations can be made: 


1. The gain increases with decreasing Rayleigh range.  It continues to increase even when the cavity goes "unstable" and outcouples most of its power on the HR heat shield. 
2. The steering sensitivity does increase dramatically when the cavity approaches concentricity.  This is in contrast to Colson's simulations indicating that the electron beam stabilizes the optical mode. 
3. Strong ringing of the optical mode was seen when the electron beam was turned off when the Rayleigh range was very short.  This was also seen with the astigmatic 1 micron cavity but not as strongly.  We don't know if the ringing was mode breathing or steering.  The beam in the optical control room is sampled through a small hole in the mirror in the OCR.  The measured power is then sensitive to the beam steering and focussing. 
4. The electron beam was steered by up to 1 mrad with no effect on the orientation of the optical mode.  The mode eventually changed to a TEM01 mode but would not move. 
5. When lasing with the hole coupler we found that the laser would lase at the third harmonic when the cavity was lengthened beyond the  synchronous point for the fundamental.  This was quite reproducible.   Lasing at 915 nm was achieved.  We do not yet understand exactly why the fundamental was suppressed without suppressing the third harmonic as well. 
6. We found that the output power could be increased by operating with a chirped pulse in the FEL.  The pulse, normally about 0.5 psec  FWHM was lengthened to 1 psec by under-rotating the longitudinal  distribution.  The efficiency increased by about 50% even though the peak current and the gain went down by almost a factor of two.  We do not understand this but it may be a self tapering effect first  predicted by Jerry Moore about 20 years ago. 
7. We measured the power with the hole coupler and the dielectric output coupler and found that, for the same electron beam conditions, the power from the dielectric cavity was 2.5 to 3 times as large as  for the hole coupler.  Mirror heating and too small an output coupling in the hole coupler limited the hole coupled power to 80 W for any current.

WBS 4 (Injector):

The Photocathode gun delivered close to 50 Coulombs providing 24 hours pulse and 13 hours CW beam for FEL ops during the week.


More high voltage testing continued on the coated electrode.


The rotation device for coating the gun tube segments in the plasma chamber is almost complete and will be mounted in the chamber next Monday for a test run.

WBS 5 (SRF):

Recent progress on the 100 mA injector cryounit:

Measurements of the third harmonic cavity have begun at JLab.  The same specific coupling adapter that AES used will be used for these measurements.  Once JLab has established a set of baseline coupling measurements we will meet to discuss the results and path forward.  

All of the JLab action from the fundamental power coupler vendor award meeting have been completed and sent to AES for review.  The fabrication and procurement of the fundamental power couplers remain to be the critical path item.   

All other component designs and procurements are continuing along according to schedule.  Currently the cavity string assembly is scheduled to begin in February 2006.

WBS 8 (Instrumentation):

   Progress continues on the Beam Viewer crate upgrade.  The Coldfire Processor/Power Card has passed all communication tests and power tests.  The card is currently being tested for the addressing capabilities and the Digital I/O functionality.  The remaining parts for the board continue to come in so a full version can be populated once testing is completed.  The backplane design is nearing completion and will be submitted to EECAD.  The layout design for the crate has been finalized, the crate will have the capabilities of 24 Beam Viewer Channels in a 3U rack space. 
   The 6kW sextupole reversing switches are making progress.  The design documentation has been received from EECAD and reviewed.  The markups will also be submitted today so the system can be ready for final review next week. 
   The new BPM electronics boards have arrived and are in the testing phase.  The boards are being populated piece wise to test each individual unit separately, then how they interact with each other.  Currently the first unit has passed power testing and signal testing will continue as soon as possible.  Parts continue to arrive so other portions of the board will be ready for population once testing is completed.  In an effort to get calibration points for the electronics a series of measurements were made on the 5F07 BPM.  With Pavel Evtushenko's help these measurements were taken as a function of machine current during CW operation.  The current data set that was taken was from approximately 100 uA to 1.2 mA and gives us a relationship to power for lower machine currents.  This can then be used to determine the required attenuation for the operational range required of the BPMs.  While taking these measurements, harmonics in the BPM were noticed with all the currents.  To try and identify the origin of these harmonics several other BPMs are being examined today, specifically one in the injector and LINAC.  The harmonics that appeared seemed to be approximately 40 kHz off of 1497 MHz and about -70 dBm below the peak. 
   Finished terminating connectors for the feedthroughs on the Renascence cryomodule last weekend.  It is now cooling down and everything looks good so far.  Pulled cable in through the Lab 2 hutch.  Installed a patch panel on the inside and outside of the lab 2 hutch, terminated the cables and connected them all to the patch panels.  The sextupoles power supply rack outside of lab 5 was also corrected so the EES guys could finish doing their work on the rack. All control/ps chassis are in place except for the very top 2 sets, which should not pose a problem. Finishing of the lab 5 area was done this week. The lights are now on in the cleanroom along with a hepa filter and hanging plastic to reduce dust. The work area has been cleaned and a whiteboard has been hung up in the cleanroom for use.  Beamviewers and beamviewer beamline components were also moved along this week. The new CCD boards were received from the EES and 7 cameras were repaired and tested for use and test out fine with no radiation damage.  The appropriate switches were moved for capturing frames in the Wescam and the brightness on the board was turned full to provide adequate light on the screen for Dave and Steve in the control room. The beamline components that hold the cameras were also corrected. The camera mounts were on the incorrect side, so the bottom section was flipped. Lamp rings are now attached to the components so the only thing needed on them is a camera. 
   The Four channel failsafe interlock board has been returned from EES populated.  It is being tested and then should be ready for installation.  The documentation for the entire system is nearing completion.  The Harmonic Blocking Filter Chassis is under construction.  Progress has been made on the MPS status board for the 12 channels and the wiring of the chassis. 
A meeting with Steve Gottschalk of STI took place this week to coordinate the hand-off of software control for the new permanent magnet wiggler. The layout of the new wiggler control screens will begin today. Began staging the software changes and testing that is going to take place during the shutdown. A MPS snapshot has been added to the epics2devlore system. This will be tested next week before the down starts and will be ready for primetime when we come back up. New Multi-slit features for the WesCam are ready, the upgrade and testing will occur during the down. The WesCam archiving will also be tested during the down. 
      The Coldfire Processor/Power Card test box has been completed and tested, it is currently being used to test software for the Beam Viewer Crate upgrade. We fixed the connection of serial port and Ethernet jack. The Coldfire controller can run on the new board, including the  system rebooting and  database (records) downloading. Still testing the digital I/O port. We may need do some modification with digital I/O pins. Development of device support for the new board is in progress.. 
  Worked with Scott Windham to get ServiceNet installed in the trailers. The workstations will be configured for ServiceNet, as opposed to Controls LAN, next week. All parts have been ordered (and most received) for the new Analog Vacuum Interlock printed circuit boards and the prototypes for the new Beam Position Monitoring electronics.  We're gearing up for the upgrade so we're inventorying stock and ordering the necessary materials for the scheduled tasks.

WBS 9 (Beam Transport):




 Sextupole (SF)

•
Work is nearly complete at New England Techni-Coil.  They should ship next week.

Replacement Chicane Dipoles (GW)
•
After getting through the learning curve for measuring this style of magnet, the first unit is proven to be well within David Douglas’ core field specification at 145 MeV/c.  The flatness is within 2 parts in 10,000 over the good field region.  The field integral will be adjusted to the required value using an 1/8 inch adjustment of the field clamps on Monday. 

•
Work continued at New England Techni-Coil on potting the last coil.  They plan to ship the remaining two dipoles next week.

UV Line

•
Qualifying the QX Quadrupoles of the UV Line has not proceeded as fast as we anticipated.  STI is still in its qualification runs on the first magnet, centering the hall probe and other refinements to the software and protocol.  This delay gave us time to develop a hall probe holder system that we will install on all 26 quads.  We will mount the probe in the QXs during their measurements, taking field vs current readings on all magnets.  Using the same probe, we will be able to validate, in the FEL vault, that the magnets are performing (at least at the core field value) exactly as they did during measurements (Or not!).  This will allow us to qualify replacement trim card power supplies.  Meanwhile, quads are not tested and girder assembly remains on hold. The next window to start assembly is September 6, which may exactly match the availability of the first production measured quads.

• 
Regional Assembly of the 8Fsub4 remains near design completion.  Girder drawings are in the signing process. In both instances, the most of the vital information is already in the hands of the appropriate personnel to keep installation on track.    

• 
The Jlab Shop completed the upstream GW chamber and almost completed two of the four chicane chambers.  The shop made rapid progress on major side welding of the two remaining chicane chambers.  

•
Drawings for the downstream corner chamber with NEG Pumps was signed.  The NEG Pump cartridges are near completion.  

UV Wiggler Progress

• 
No progress on the new Wiggler vacuum chamber.

IR PM Wiggler Vacuum Chamber Progress

• 
The details and assembly of the support structures for the OCMMs and chamber are nearing the receipt of bids from fabricators.

A Note of Thanks

• 
Dave Romano and Richard Getz, skilled contract designers who helped us through this bulge in our need for design personnel are leaving today, having completed their tasks with professionalism, dedication, skill and art.  I bid them farewell.  They were a great help in achieving our goals. 

WBS 10 (Wiggler):

The IR permanent magnet wiggler was shipped yesterday and should arrive at Jefferson Lab on Monday.  It meets all specifications and should be a wonderful addition to the capabilities of the lab.  The vacuum chamber has been delayed due to late delivery of the tubing for the chamber.  The machine shop is working on other parts it can do now. 


The detailed design for the UV wiggler support has been approved.  A change had to be made to add some anti-clunk springs.  These keep the net force on the lower jaw always in the upwards direction.  They are standard on most wigglers with vertical field orientation but it was thought that this design might not need them due to the use of zero- backlash motors.  Apparently the motor vendor considers 150 microns  to be zero.  The motors on the IR wiggler did have some backlash.   The IR wiggler has no clunk problem since it has a horizontal orientation.  All parts for the UV wiggler have now been ordered except for the short magnets.  STI Optronics is working with vendors to see if they can get the ones they need.

WBS 11 (Optics): 

FEL mirrors:
The good 1.6 micron HR was bonded to a deformer.  Undeformed, the test plate pattern is good.  It is undergoing calibration and checkout. The outcoupler assembly (OC brazed to its water-cooled frame) was received.  The OC also looks good under the test plates.  These optics will be installed during the down.  The surface profilometry from the other HR with the pinhole flaws was compared with the data from the substrate prior to coating. Features documented on the raw substrate line up perfectly with the flaws seen in the coating.   It now appears the coating technique was good, it was the substrate that was flawed.

Other Activities

We supported operations to collect data needed for papers to be given at the upcoming FEL05 conference, specifically, Hole-outcoupling (Shinn et al), High power lasing (Benson), bunchlength measurements (Zhang) and epics based spectrograph (Hardy).  We also supported the run to provide light to NASA this weekend.  The drive laser performance is not good.  The lamps were changed recently, but we may change them again.  The rod is suspect as well.  These issues will be addressed early in the coming week or during the upcoming down.  Dahlgren has erected their laboratory in Lab 2.  The Wind Tunnel, Optical Bench and Data Acquisition System have been installed. The Wind tunnel and associated control systems have been tested at full airspeed.  The Hutch provides a large amount of sound dampening so hearing protection will only be required in the lab.

UV FEL

Work continued on vibration testing of the mirror assembly.  A careful study of the can, the strong back and the backbone has been completed.   One Macor Thermal Isolation Mounts was received from the vendor.  It failed quality control and was rejected.  A new vendor will need to be found before further vibration testing and assembly can occur.  A pump cart that will be dedicated to the UV FEL hardware is being constructed.  Procurement of UHV Piezo Actuators will require vendor samples.  These samples and other components that may contribute heavily to the total gas load will be tested in this cart and Outgas Rate Rig.

Terahertz:

We ran the Nicolet Impact 400 FTS system as a diagnostic for beam physics this week.  We prepared soil samples and safety goggle material for measurements at Brookhaven’s THz facility, since they have spectroscopic capability that we are still developing.  We prepared for another visit from Cornell.

