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Subject:
FEL Upgrade Project Weekly Brief  - July 11-15, 2005

Date:

July 15, 2005

Highlights:

We were notified this week by the editors of R&D Magazine that the FEL Upgrade has been given an R&D 100 Award for one of 100 most technologically significant new products in 2005.  The official title of the award designation is for the development of a “tunable, energy recovered high power free electron laser.”  An official joint press release will follow in the next week or so  from Jefferson Lab, ONR and DOE.
This week was devoted to setting the machine up for the high power run at 1.6 and 1 microns. We tuned up the injector at 7 MeV, and initially tuned up the linac at 115MeV. We had to back–off the linac energy this morning to 110 MeV due to problems in two Module 3 cavities. We established and maintained cw operation at 2-3 mA for most of the afternoon to allow for vacuum conditioning of the front-end (since the cryounit was cycled to ambient during the early July maintenance period.) The outcoupler optical cavity is ready and on-line. The high reflector assembly was being conditioned with a hot nitrogen purge for most of the week and should be ready for lasing when we start-up on Monday morning.

We also completed our absolute power meter installed at the end of the THz beamline in User Lab 3a and it is ready for testing.

Management:

The project financial reports for June 2005 were distributed to the DOE, ONR and AFRL program offices.
At this week’s UV status/planning meeting we started to the collect and schedule the list of tasks for the end of summer installation period when we plan to complete most of the UV hardware installation in addition to changing out module 3 and installing the tunable, permanent magnet wiggler.

We prepared our draft presentations on the FEL program and had them reviewed in our first dry runs for the laboratory’s annual DOE sponsored “Science and Technology Review” scheduled for Aug.30-Sept. 1.

Operations:

   We made good progress on setting up the machine for high power operation despite being slowed down with several interruptions; a site-wide power outage early Thursday morning, a CHL trip, and problems with  zone 3.  We nevertheless now have a decent setup at 110 MeV for 1.6 micron operations. 
   On Monday we did a full injector phasing.  This gave us a chance to train another operator in the procedure and to debug the procedure itself.  By the end of the day we had a nice distribution coming out of the injector.  Tuesday was spent setting up the machine for 115 MeV operations.  The beam was steered up carefully through to the region of the FEL.  The longitudinal match was still pretty bad.   Activities were cut short by a CHL trip.  We took advantage of this to repair some diagnostics and work on the optical cavity vacuum. 
   On Wednesday we worked on the longitudinal match.  We found that the sextupoles were mis-set.  When they were set properly the CSR enhancement at 5F02 became quite large, indicating a very short  bunch.  Towards the end of the day we found problems with zone 3 cavity 4.  This continued throughout the day on Thursday as well and we eventually had to bypass cavities 4 and 6 in zone 3.  They would not hold gradient.  With these cavities bypassed we had to lower the energy to 110 MeV.  This went smoothly and we soon had a good longitudinal match in the machine at 110 MeV.  The transverse match looked pretty good but could use some optimiza-tion.  Once the transverse match is improved we can start laser optimization.   Lowering the energy to 110 MeV has a small effect on operation at 1.6 micron but a larger effect on 1.05 micron operation.  We should still have plenty of gain at 1.1 microns even at the lower energy.

WBS 4 (Injector):

We continued polishing the third (and final) tube segment for our second gun assembly, which will be installed in the injector test stand. After a successful high voltage test of the field emission suppression coating performed on a flat electrode, a new rotation mechanism for mounting the tube segments in the W&M's plasma coating system has been designed and drawings of its parts have been completed for fabrication. The High Voltage Test Stand is being prepared for a bakeout after mounting a second coated electrode last week.

The magnetron sputtering coil drawing for the NEG coating system is being revised so the coil can be wound by an outside company.

We supported optics group with vacuum activities for bringing the HR assembly on line.

We also performed several PARMELA runs comparing the transverse beam size of the earlier 

9 MeV injector configuration with the present 7 MeV configuration. As observed by the FEL ops team for the present configuration, PARMELA shows lost particles in the matching quads section just before injection. Operating the injector with laser-buncher gang phase of around 

5 degrees focuses down the beam reducing the observed scraping. We are waiting further instructions from the FEL ops team to continue using the model as a guide in setting up the injector. Some progress was achieved this week modeling the 100 mA injector in PARMELA LANL version as we finally produced a graphical output. The graphical output promises to be a very useful tool and we intend to model our present CEBAF-type injector in this new PARMELA version for further comparison with our very own FEL-CEBAF version.

WBS 5 (SRF):

Progress with the AES Injector cryounit:

The beamline valve specifications are nearing completion and are expected to be ready for procurement by the end of the month.  

End can fabrication has been placed on hold, pending the redesign of the in-process diode feed through.  The prototype for the new design is in proof testing now and is expected to be complete in the coming weeks. 

AES has put the purchase order in place for the fundamental power couplers.  Delivery is expected in begin in October 2005.  

WBS 8 (Instrumentation):

    In support of operations we have dealt with numerous small issues in flushing out system configuration issues and recovering from a site wide power outage early on Thursday morning. We identified a few more output monitors that needed to be recommissioned from the video system. Beam Sync to the AMS scope in FL02B10 was re-established. The vacuum system recovered well without any damage to the electronics or Ion pumps.  The trim racks also recovered from the power outage, resulting in only 3 bad modules. We took an opportunistic access to diagnose the operation of the new Multislit at 0F03. What we thought might have been a malfunctioning pneumatic cylinder actually turns out to be an alignment issue of the support rods. We are working towards a plan to align the shield and support rods in situ.  Checkout continued for the CSR experiment this week; with signal, control and video feeds being installed and tested at the 4F06 region, also the limit switch brackets for the CSR stepper motor have also been designed and received from the machine shop. The limit switches will be installed during an opportunistic access. 
   Work continues on the Beam Viewer crate upgrade.  The BOM for the board has arrived from EECAD and is currently being reviewed to ensure all parts have been acquired and the correct part numbers are specified on the documentation.  The layout and schematics of the board have been preliminarily checked out so Gerber Data should be available next week for production.  In parallel with this the new BPM Electronics are being reviewed and the BOM is being checked.  Initial checks of the layout and schematic have also been completed.  New printed circuit boards for the Fast Vacuum Valve Control circuit are on order and are due in next week. Fabrication of additional SiDiode Temperature read back circuit boards and an additional 3U chassis is continuing for the 1/4 Cryomodule. The next batch of 16 are due today for testing.   The RTD read back circuit board drawings are being checked and should be ready for fabrication soon. Cross training of the new system is taking place with Steve Dutton.  The 12 Channel MPS test box is near completion. Schematics have been drawn and will be submitted to EECAD for documentation. Beam Loss Monitor cards for the UV leg of the machine are due by the end of the month.  The prototype for the new Laser Safety System is shaping up. The crash chain is functioning along with the relevant switches. The shutter lockout box is being wired now. All stages are being meticulously documented and compared to the original Safety System setup.  Revision A of the 4 Channel Solenoid Fail-safe Interlock has been submitted to EECAD. This revision amends an In limit logic issue with all four channels and adds an extra layer of protection to prohibit personnel from using a jumpered channel. Drawings were submitted for replacement parts in ITV2F06 after all of the kinks were worked out with the parts for ITV3F12. 
Began the coating of more beamline targets this week. Both targets have been given 2 coats of the slower degenerating phosphorus coating. Another coating will be applied today by the end of the day so the targets can be baked for the required 12 hours. Sorting of all the beam viewer CCD components was also done this week. All old parts were sorted and tested. Five (5) new cameras that are operational and ready to use have been made. There is also a set of main boards for the cameras that is ready to use and working when the set of pixel boards are repaired and the CCD's are replaced. Last week's WesCam triggering problem was tested successfully (the camera was in the wrong mode).  WesCam calibration for the new Linac beam viewers was performed after replacement of the radiation damaged cameras last week. Researching new WesCam image storage algorithm to decrease the amount of time spent on these operations. Effort continued with Pavel to get the Multislit LabVIEW application up and running on an Ops linux machine. Found a couple of minor path changes that are needed in the software, they are getting straightened out today. The 1st functional draft of the Optical Systems I&C interface document is being reviewed. This is an interactive online document which uses the configuration control database to generate a page defining the system requirements that we will use to plan our future installations: visible online at: http://laser.jlab.org/fel/FEL-I&C-Optics.asp
WBS 9 (Beam Transport):
Sextupole (SF) 

•
Work continues at New England Techni-Coil. Cores are being painted. Full production of Coil potting is in process with 30 of the coils potted.  Brazing the coil adaptation fittings to the leads is started. 

Replacement Chicane Dipoles (GW)

•
Work continues at New England Techni-Coil.  The glue down of the Purcell gap on the fourth core had a hollow spot on one pole tip. NETC stripped the sheets and is re-gluing. The fifth coil is potted. 

UV Line

• 
We continuing the path forward in qualifying the QX Quadrupoles of the UV Line during the week.   

- Unexplained uncertainty in our data from the trial bucked probe measurements at the parts in 1000 level has lead us to abandon this branch of our measurement strategy.  

- We are concentrating on measurements of absolute strength to our required accuracy at an external vendor or Lab for all the magnets.  The specification for that measurement is in its 4th and final draft.  

•
Girder assembly drawings and drawings for piece parts for Region 6Fsub1 going to be signed on Monday. Regional Assembly of the 8Fsub4 is nearing design completion. 

•
The existing inventory of surplus girders continues to be converted to the required girders at a local vendor, due August 1.

•
The JLab Shop continued welding the upstream GW chamber and projects completion of the chicane chambers by August 15.

•
The Engineering group continued design of the downstream corner chamber, filling out the details of the layout and simplifying the construction.  

UV Wiggler Progress

•
No progress on the new Wiggler vacuum chamber.

IR PM Wiggler Vacuum Chamber Progress

•
The design of the wiggler chamber continued.  We are now addressing issues of interface to the OCCMs and overall support.
WBS 10 (Wigglers):

   The IR wiggler is mounted on its gap mechanism and will be installed into the magnet test area today.  We expect to have some preliminary measurements early next week. 
   The UV wiggler design is almost complete. We will be having the final design review on Monday.  Good progress has been made in completing the design of the supports for the IR wiggler vacuum chamber and OCCMS cans.  The design is simple and stiff enough to present a rigid device to the optical cavity. 

WBS 11 (Optics): 

FEL mirrors:

We spent Friday through Sunday working on the installation of the 1.6 micron HR.  It is now installed and we are working through recovering a good vacuum in the vessel.  The optical cavity is now set up with a complete suite of optics with options of running high average power at 1.6 and 1.0 microns.  More optics are in the pipeline, and we are shipping other optics that have flaws back out for refurbishment. 

Other activities:
This week has been devoted to the activities listed above, readying User Labs 2 & 4 to receive beam, and working on OTS components.  An alignment HeNe was set up in User Lab 6 and back-propagated to User Lab 2's mirror cassette body.  Once we established that beam, the cassette bodies in User Lab 2 and 4 were moved to their new positions.  Good progress was made on the internal assemblies for these cassettes; parts were unanodized, cleaned and are now beginning reassembly. The mechanical assembly of turning mirror cassette # 2 was completed, and the unit is now ready to be shipped to the Machine Shop or a few modifications.  The prototype optical BPM (O-BPM) assembly has started.  The hutch going in User Lab 2 for the Dahlgren group was shipped today.  We met with the PI yesterday and showed him our progress.  We are using the periods of cw operations to optimize alignment of synchrotron radiation from arc 1 into the streak camera.  We fleshed out more of the design of the support structure for the 2nd generation OCMMS.  This is making rapid progress.

UV FEL
We are progressing with the procurement of optical cavity mechanical hardware, and received the HR diagnostic stand and some optical cavity internals this week.  The UV OCMMS mimics the IR system, so we are seeing progress there.  Joe Gubeli and I held a teleconference with Aerospace Corp scientists on the beam shaping and alignment hardware that we're providing.  With agreement on the plan, optical components have been ordered.

Terahertz:

We have succeeded in completing the commissioning tests of the absolute THz power meter.  The device is made by QMC instruments and is based on an acoustic cell, which holds a metal film that absorbs 50% of the light.  The same metal film can also be heated electrically in a measured way for calibration.  We found an intermittent contact on a cable that was responsible for our earlier problems with the device.  We investigated the performance of the meter using a laboratory source, in order to assess the accuracy under different conditions and then installed it on the beamline in lab 3.

