MEMORANDUM 

To:

Distribution 

From:

F. Dylla

Subject:
FEL Upgrade Project Weekly Brief  - October 24-28, 2005

Date:

October 28, 2005

Highlights:

We have passed a key pegpoint towards the completion of out current in shut-down/installation period. Last night the FEL Upgrade injector was brought back into operation with the drive laser, photoelectron gun at 350 kV and injector cryounit at 7MeV all functioning.   Other activities this week included:

-  completion of the work inside both optical cavities; the HR was closed up earlier in the week and the OC was closed up today with warm nitrogen purges started to accelerate the water outgassing; before closure high quality retro-reflections were noted on all of the newly installed optics

-  upgraded beam viewers assemblies were installed in various locations around the

   machine

-   the new Beam Position Monitor (BPM) electronics were declared operational

-   two rf windows were replaced on the third FEL cryomodule using the in-situ clean room assembly; as of press time the windows have not yet passed the leak check and may require a repeat cycle of seal replacement and torquing

Next week we will continue installation/check-out activities during most of first shift. The remainder of the day will be devoted to injector set-up and RF systems check-out.

Management:
We continued our analysis of the deliverables associated with the baseline ONR FY06 budget along with the associated cost/schedule plan.  This plan will be reviewed by ONR during the next few weeks.

Michelle Shinn will be representing the JLab FEL team next week at the JTO proposal review scheduled at the JTO Office in Albuquerque.

Gwyn Williams went to Brooks AFB to discuss collaborative programs between the new THz human tissue effects group headed by Jill McQuade.  Hans Bluem (AES) and Matt Thomas (SURA) also participated. 



Gwyn Williams and George Neil participated in a workshop sponsored by Florida State University, held in Gainesville, to help determine parameters for the proposed FEL facility at the National High Magnetic Field Lab at FSU.

WBS 4 (Injector):

The cathode QE is around 1.4% after replacing the damaged green HeNe cathode scanner laser. On Thursday the gun was operated at full 350 kV with no problems for the first time since the start of the maintenance shutdown on Aug. 29th. 350kV photoelectrons were observed on the ceramic viewer downstream of the photocathode gun. We also observed 7MeV beam downstream of the injector unit for a brief moment. The drive laser transport system needs careful alignment and the injector requires a full setup. The Helium processing performed on the unit some time ago reduced the levels of field emission in the cavities so that we can run now 8.6 MeV/c or 9.1 MeV/c beam. PARMELA modeling of these two options is in progress.
WBS 8 (Instrumentation):

   Operations Support/Hot-Check-Out/turn-on activities this week include re-certifying Machine Mode 1 (beam to the 0G injector dump) and working through related issues with the MPS and working with the AMS and Video systems as well. The magnetic transport line, BLM's, vacuum and RF for the 0F region had been earlier checked out and brought online in order to support Ops. 
   Another major effort this week was to get three sets of BPM Electronics installed in the injector to support the commissioning of the front end of the machine and to get a feel for how the electronics operated with real beam.  Three sets of cables were installed for these electronics in their appropriate locations within the injector.  The FEL Controls LAN network port has been activated for these electronics so the readouts can be viewed in EPICS.  Currently two sets of electronics are functioning in the FEL on the network.  The beam line electronics will be installed in the final locations by the end of the day if all goes well.   Some final measurements were made for the Beam Viewer crate back plane.  The board has been checked over and is ready for a prototype order.  Once the Gerber data is generated the board quotes will be sent out.  The control card is expected back soon for review and that too will be ready for quotes. 
 The reversing switch board has been verified to fit within the enclosure for the sextupole power supply.  Some final details are being checked on the board to ensure everything is exactly as it should be before ordering the boards. 
   The design continues on for the general purpose I/O card to be compatible with the DSP board.  The current applications for the DSP board are being checked so that these applications can employ the general purpose I/O card with the Coldfire.  The new dump monitor pcbs have arrived and are waiting to be tested before installation begins. Schematics were submitted at the beginning of the week to EECAD to begin the documentation process on the 12 Ch. Harmonic Blocking Filter Chassis. The check print is due back by November 20th. The GC power supplies are continuing to come along. A check print of drawing F0254B01 was examined, marked up and resent to EECAD. 
  Camera assemblies for viewers ITV3F01, 3F04, 3F05, 3F06, 3F07, 3F08, 3F09, and 3F12 were removed and stored while the flags are changed out. Additionally, ITV4F00A, 4F03, 4F09, and 4F12 camera assemblies have been removed for future installation of new flags. ITV3F05(?) has actually been re-installed and is awaiting instrument air for the alignment process so that the prototype flags can be checked out.  The 0G dump viewer, ITV0G00A, was reinstalled following optics work, and it was temporarily aligned using a 50 mm lens to allow use during Thursday night operations. At operation time it was determined that the image was upside down, and it's orientation has since been corrected. Also, the image from the 50 mm lens was so good that it will remain as part of the permanent hardware for that specific viewer. 
   The cables for the ADC and DAC connections for the MVT0F03V Power Supply were installed and terminated. In addition, channel assignments for the future GC Power supplies have been appropriated in the ADC. 
   With the new BPM board  successfully running on FEL control line,  the software, sequencer was installed on EPICS version 3.14, and the code was compiled with the device driver.  A database for each new BPM was created. New diagnostic MEDM screens were created for these BPM's. The NFS server was installed on the control line, so that all the databases for the new BPM can be stored on the NFS server. The network, device driver, sequencer, database, channel access, IOC startup, and the “medme” screen were all tested.  All the procedures will be documented. 
   The Thermo-Nicolet THz bench has been set-up and is running in L102 of the ARC Bldg. We have been working to learn the Omnic Software and particularly how to use the software to generate reports that will allow us to document our results from the instrument. Our plan is to transport the interferometer out of its chassis and into a vacuum chamber that has been specially designed for it. Additional detectors, preamps and mirrors have been purchased to use with the reconfigured hardware. We are preparing for a visit from the Thermo-Nicolet field techs on Wed. Nov.9th. We have asked them to work with us to get the new system up and running. Photos can be seen at: http://laser.jlab.org/feldoc/THz/. Also, A poster on "Multiparticle Coherent Enhancement Factor Effects in THz Synchrotron Radiation" is being prepared for the upcoming Sigma Xi Poster Session at the Ferguson Center for the Arts at CNU on Friday, November 4th.  

WBS 10 (Wiggler):

Late last week the wiggler vacuum chamber was carefully aligned and measured.  The clearance from the chamber was measured.  The field adjustment shim on one pole sticks up too far to close the gap to the minimum gap of 16.5 mm.  We are limited to 17 mm for the time being.  Apparently one of the shims moved after it was glued (they are pulled upwards strongly by the magnetic fields.)  STI Optronics has agreed to fix this when they are here for the UV wiggler  checkout.  It will not be an issue in the short term since we need much lower fields for initial operations.  We also noticed that the alignment HeNe came within a couple mm of the chamber wall at the downstream end.  At short wavelengths this is not too much of a problem for the optical mode but it is very bad for the electron beam  halo.  We would probably have excessive beam loss at that point.  We therefore pulled the chamber and had the machine shop straighten one flange weld which led to the beam tube being off.  We are doing final measurements on the system this afternoon and will reinstall on Monday.

WBS 11 (Optics): 

FEL mirrors:
This week the 2" Si 1.06 micron HR was installed in the optical cavity.  All 4 deformable mirror assemblies (DMAs) were aligned and their undeformed figure checked.  All look good.  This assembly is under a hot purge.  The figure of the 1.6 micron OC was found and checked, it appears to be good.  We discovered that this optic's coating produced a near AR at the 632.8 nm HeNe wavelength, making it very hard to get a back reflection.  We should be able to use a green HeNe to circumvent this problem.  That does add complexity to the alignment subsystem.  The OC assembly is now under a hot purge.  Both assemblies will be pumped down on Monday, and ready for operation next week.  A major order was placed for yet more mirror substrates.  

Other Activities
The reflectivity of the optical transport system (OTS) was measured from 350 - 1100 nm, using a standard lamp placed in the OC vessel, and measuring the light in UL 1.  The spectrographs need to be calibrated before the results are known.  These measurements are needed to complete the first cut analysis of the relative power in the FEL harmonics.  The OTS will be extended to User Lab 6 by the close of business today.  The drive laser was operated in support of the Injector operation.  The alignment of its OTS needed some work, and it will be finalized next week.  A meeting was held on the design of a new Brewster window transition, which combines the hutch safety shutter and the harmonic blocking filter.  For the OCMMS electronics, our emphasis moved to the feedback electronics documentation.  The vendor for the advanced drive laser oscillator was here this week to fix the problem with the high phase noise we couldn't fix.  They fixed it fairly quickly, but determined the cause of the low output power was that the pump laser diode was failing prematurely. Hopefully we will be able to buy one directly from the OEM and replace it ourselves.  An extended range camera was ordered which should allow us to image the fundamental mode when lasing at wavelengths below 2 microns.  Our IR cameras use germanium lenses and chopper wheels that renders them blind to short wavelength light.  We are awaiting some parts to continue work on the phase shifter that will be used in the pump-probe experiment we'll conduct with the THz beam.  Safety issues that came up in earlier inspections were addressed and closed, or will be closed, by Monday.

Terahertz:

We prepared the Nicolet Magna interferometer for installation in a vacuum chamber.  This involved moving it to a lab in the ARC building and checking its performance.  Pyro electric detectors were ordered for its operation in lab 3.  We received a bid for the chamber for pump-probe measurements for lab 3.

