MEMORANDUM 


To:            Distribution 

From:        F. Dylla/G. Neil

Subject:    FEL Upgrade Project Weekly Brief –October 20-24, 2003

Date:        October 24, 2003


Highlights:
The IR Demo Pi Bend was disconnected, then removed from the vault and preparations are set with rigging crews to install the large GY dipole on Tuesday next week.  The magnet success-fully passed all field measurement tests at up to 210 MeV equivalent field although some shim material had bonding issues which have been dealt with.

The entire FEL linac was brought first to 4K and filled with helium then successfully brought down to 2K in preparation for re-establishing rf next week and beam the following week.   

Commissioning:
A diamond window was installed in the THz port to permit accurate measurement of the electron bunch length components from the full spectrum of the THz produced using a FTIR spectro-meter.  We have also worked to establish a fully aligned and functional interferometer (Happek device) for pulse autocorrelation , as  well as a calorimeter in front of the downstream mirror to measure total power incident prior to lasing.

We are hopeful that no untoward effects on the operating capability of the linac occurred as a result of the unplanned site power loss and warm-up due to Isabel. This is based on early re-commissioning experience of CEBAF cavities with a few exceptions.  Initial rf operations on the FEL late next week followed by beam tests the following week should tell the full story.

Management:
We hosted a tour of the FEL for approximately 250 people on the Education Council Workshop this week. 

A talk was prepared for the TAWG Meeting next week.

We developed and prioritized a set of physics studies to be performed with the Upgrade FEL to quantify its performance, benchmark codes, and establish scaling relations to higher power.  A summary will be discussed at the TAWG Meeting next week.  We have also invited others in the FEL community to propose experiments on the facility for support of the Navy Program.

H. Fred Dylla participated in a review at Duke University of their DoE- and DoD-funded FEL.

S. Benson presented a talk on the IR Upgrade and commissioning status at the DEPS conference in Albuquerque. 

We are preparing for an Institutional Plan Review by DoE at JLab on Nov. 3.  Long term Navy support of the FEL Program is one of the agenda topics which will receive scrutiny.

WBS 4 (Injector):
A scan of the cathode showed the QE had dropped to 0.7% over this shutdown period.  We will re-cesiate the cathode before bringing the beam up on Nov. 3

WBS 5 (SRF):
FEL03 cryomodule
Technicians are returning from CEBAF recovery and the assembly of FEL03 is picking up the pace again. All the cold mass instrumentation has now been finalized and installed and HOM and RF probe cables attached. The outer cold-mass MLI is now being applied. This is time consuming because it is different from previous modules. Next up will be work on the thermal shield. A first look at the revised schedule is predicting the module completed before Christmas. We will try our best to beat that. 

WBS 6 (RF):
Repairs were completed to the zone 4 cryomodule this week.  It was brought to 4°K and then pumped down to 2°K.  All  cold cavities are now at 2°K.

The RF waveguide elbows that connect to the cryomodules were modified in preparation for a new IR detector.  The elbows are being mounted today.  It is planed to run RF into all cavities on Monday afternoon.

Purchase orders were placed this week for the waveguide parts needed for the cryomodule to be located in zone 3.  This is the final cryomodule for the FEL.

WBS 8 (Instrumentation):
Continued fabrication of 4 GC power supply chassis was the focus this week. Pre-fabrication and assembly of the wiring harness's, front and back panels, pc boards and power supplies are nearing completion. Mechanical drawings for the panels will be submitted with the fabrication package to EECAD for documentation. Complete testing of the first GC magnet power supply has begun. 
  
Modifications to a Beam Viewer chassis were made to accommodate a CAN BUS interface and testing is underway. The beam viewer interface modules for the insertable power meters were completed and returned to Optics for installation. 
  
A calorimeter has been designed and built to characterize the THz power in front of the downstream optical cavity. It utilizes the old paddle viewer that was in front of the DY in the IR Demo. The device is instrumented with a heater and thermometers. 
   
Management of the memory on the new framegrabber card has been implemented. The memory is treated as a circular queue to allow for a "history" of frames to be used. The incorporation into the existing program is still under way. Data on the images is being calculated. The two algorithms computing the diagonal histograms are acting unexpectedly. The first half of the readbacks for these histograms are showing 0. This is in the process of being traced thoroughly. 
   
On the course to finding the needed hardware for the Embedded Linux seminar, the following was done. Researched Linux compatibility issues with USB-serial and USB-parallel converters. Found a list of serial converters that were supported by Linux in some form. One with good documentation was located at CompUSA and was installed on a Linux machine. Currently there is no solid way of converting USB to parallel in Linux. 
   
The 24 channel optics flipper motor control PCB layout has started back up. The design was complete for a month but in priority it ranked below the video upgrade and the GC power supply. We have been getting excellent support from the labs EECAD group, Thanks! 
   
All parts for the beam viewer 'chimneys' are complete, testing of the lamp ring location is underway. This uses an optical beam splitter to project a grid on to the silicon viewers. There are no registration marks on the 2 viewers so more precise electron beam measurements can be made. 
   
Documentation of the machine is continuing.  The wiring diagram for the High Voltage Power Supply Interlock Chassis is complete and several items, including the new video cross point chassis and the GC Magnet Control Board are back for checks.  The circuit boards for the new video system are also being populated and chassis assembly has begun.

WBS 9 (Beam Transport):
Arc 180 Degree Dipoles (GY)
•   At the very top excitation of 210 MeV/c, and the GG coils turned on, one of the Purcell gap laminations in the GG pole tip region of the end faces in the upper core delaminated, starting on the inside of the magnet.  It remained bonded on the outside edge.  Don Bullard & Mike McCrea made a new one and glued it in place.  Subsequent measurements of BdL differed from former measurements by 7 parts in 100,000 - well within specification.
•     Upon taking the magnet apart to install the vacuum chamber, at six regions in the lower core and 7 regions in the upper core, the electrical steel Purcell gap material showed signs of delamination, ringing hollow when tapped.  These regions were not there before excitation.
•     We have decided to not fix these delaminated spots, (The magnet measured well with them in existence.) but rather apply continuous support from the vacuum chamber to prevent further delaminations, keep the existing ones in against the pole tip and not spreading. The shim material is in force equilibrium as long as portions of it do not dip lower in the field than other portions, leading to a magnetic shunt. We are applying 5/16 diameter O-ring stock every 1.25 inches in arcs on the vacuum chamber as well as some polyethylene blocks and an O ring in the space on either side of the chamber.  The O-ring stock will be compressed to the .271 inch gap with a force of 25 lbs. per inch.  A check of the vacuum chamber design parameters shows that the chamber is strong enough to withstand this extra load.
SF Sextupoles
•     Mel Gonzales of the electrical CAD group is making good progress in revising the drawings of the SF Sextupole design to the new non counter flow heat exchanger design.  Specification writing also continues.
 
WBS 11 (Optics):
This week's work on the optical cavity culminated in the first closed loop operation of the fast mirror steering function of the OCMMS (optical cavity mirror metrology system).  Quieting of order 5 dB or more was noted primarily in the first ~20 Hz of the noise spectrum.  Once the 4F region of the beampipe is pumped back down, more work will be done to extend the range.  We also removed the temporary, uncooled turning mirror that routes beam to the diagnostics suite and replaced it with an elliptical mirror with integral water cooling.

The moly rings for the outcoupler mirror holders were taken to the Test Lab for electro-polishing and vacuum annealing, both in preparation for brazing.  We held several design meetings to better define the OC cooling loop arrangement with these new cooling rings, and the hardware is in fab.  We expect it early next week, in time for the brazing operation.  

Analyses of the CMM data taken on our mirror vendor's test plates show that they are within our 1% tolerance of being the correct value.  A vendor of high quality, low absorption ZnSe has agreed to sell us blank substrates that we can send to vendors capable of fabricating mirrors to our specifications.  The first EO cell for the drive laser was inspected and found to have a discoloration of it's AR coating, and possibly a damage spot as well.  It has been returned to the vendor for evaluation.  It was replaced with our spare, which has better throughput (89% as compared to 70%).  Design work on the turning mirror cassettes and mirror cassettes continues.  

We worked with the I&C group to ready a calorimeter to measure the THz power radiated towards the outcoupler.

Terahertz Project:
Modifications to the vacuum system, chiefly the addition of flanges for gauging are now complete, and the entire system is ready to begin procurement, starting with the bid solicitation.  Work continued this week on the designs of the mirror mounts, the incorporation of remote actuators, and the addition of cooling capability for M1. 

