MEMORANDUM 

To:
Distribution 

From:
F. Dylla 

Subject:
FEL Upgrade Project Weekly Brief – April 21-25, 2003

Date:
April 25, 2003

Highlights:

Good progress on FEL photogun commissioning this week: the high temperature (250C) bakeout of the entire system was successfully completed and we began high voltage conditioning last night.  At the end of the shift, the system was conditioned to 250 kV with no significant field emission or vacuum activity. HV conditioning resumes tonight. We also spent evening shifts this week with RF power conditioning of all four RF systems into their respective cavity systems

Other Commissioning Progress

Wiggler Alignment: the survey crew has determined that the wiggler alignment is within 200 microns of the fiducials.

Beam transport: the last magnet needed for the high power configuration, the large 180 degree dipole (GY) for the second arc has been fully qualified including the integrated measurement with the internal path length correction magnet (GG).
Vacuum system: the nitrogen purge procedure that was worked out last week for final in-situ particulate cleaning and measurements was tested and successfully used on the first arc and optical chicane vacuum assemblies.

Jefferson Lab Open House:
On this Saturday, April 26th, the entire Jefferson Lab site will be open to the public for our biannual open house. This is a very popular event with the local community. Typically, we attract up to 5000 people to this event. The FEL Vault and several of the FEL User Labs have been prepared with general science exhibits. We invite our friends and colleagues who are within commuting distance to come join us tomorrow between 9:00am and 5:00pm.
Management:

The paperwork for two “Work-for-Others” agreements has been completed this week for transmittal to our DOE Contracting Officer next week: (1) a joint project with AES, Inc., to build a terahertz beamline with funding from the US Army Night Vision Lab; and (2) a second phase to our JTO funded laser materials damage (lethality) studies with NSWC.
Presentations were prepared and submitted to the JTO Projects Office for the upcoming annual JTO project review during the second week of May.

WBS 4 (Injector):

The bakeout of the FEL photogun went very well. The temperature was ramped down from 250C starting on Monday night to ambient conditions on Wednesday morning. The system leak check was successful and the vacuum conditions were excellent. (P=3 x 10-11 torr with only hydrogen as the significant residual gas. The cesaitors, and vacuum gauging were outgassed. On Thursday we hooked-up and pressurized the high voltage system and began high voltage conditioning at the start of the second shift. By the shift’s end, the gun had been conditioned to 250 kV with no significant field emission or vacuum activity. HV conditioning resumes at second shift tonight.
WBS 6 (RF)

RF power was put onto all RF zones during the second shift this week for power conditioning of these systems
WBS 8 (Instrumentation): 

Much effort was spent on the MPS system this week. The drive laser's internal/external RF status and the ND2 filters "IN" limit have been added to the MPS inputs. Also, a first draft of the top level MPS overview screen has been made and will be reviewed by the principal operations staff early next week. The MPS cabling from the box supplies have been routed to the MPS comparator chassis in Zone 5 and check out is in progress.  The Vacuum Valve Status chassis was connected to the MPS and checked out. An additional BCM signal was installed in the 4F region for current measurement and finally, the punch list that was generated for the Beamviewer MPS system is being worked on. All the Beam Loss Monitor (BLM) cables associated with the channels we are prepared to use (~20 of 48 possible) have been checked and labeled. The final step is to agree on the exact location of the PMT heads and install the mounting supports. There are a few signal cables that did not ring out properly, in the 3F & 4F region.  These will need to be corrected and re-checked. 
  

All of the Beam Position Monitors (except 2 in the 2nd arc) have been commissioned and are fully operational. There were a couple of bad RF boxes that were replaced and a few changes in software that were done. 


Magnet shunt communications for the 1st Arc string and Optical chicane have been completed and ready for high level check out. 


The dump water instrumentation that is installed is connected and the chassis have been re-worked to support the new MPS.  Testing is in progress.  This is also true for the new Dump Current Monitor Buffer Drivers that will be used as input to the Charge/Dump Current Monitor when we start running beam.    Some time was spent to understand a viewer alignment problem; when viewed with a HeNe centered to the beamline the flag crosshairs were not properly aligned. This is due to inconsistent assembly of the 4 micron Al foil and subsequent mounting to the support assembly and finally to the beam viewer shield. This has no impact on operations since there are quads to check centering, a HeNe that can be remotely turned ON/OFF to use as reference, and BPMs. 
   

Did lots of clean-up downstairs in prep for the run and the open house.  Coordinated with Joan Campbell and George Biallas to remove many of the items that have been placed into storage.
WBS 9 (Transport): 
Dipoles 

Injector Dipoles (DU/DV) 

•
The Large and Small Injection Chicane Dipole in the 5F region were rough aligned.

Arc 180 Degree Dipoles (GY) 

•
Nature was kind.  The GY for the second arc showed no change in field integral when the path length corrector coils (GGs) were run through hysteresis and brought back to zero current. This is significant because the GG coils are integral with the GY and had the potential to make operations very complex.  In addition, the GG coils are well ordered.  They show linear local core field change with positive and negative current.   

•
Next week, we will finish off the magnetic measurements at 210 MeV/c and the testing will be complete. 

Octupole (OT) 

•
The order for the core machining is ready to be placed when funds are available.

Correctors

•
One of the two coils of the special GA vertical corrector (the last first Light punch list item) of the Optical Chicane was fit into position after a 5/16 inch slice of a port flange was machined away to make room for it. The second coil will be glued together next week and the complete magnet installed just in time for beam operations.    

Commissioning

•
We inspected a number of our chambers (the rectangular box vacuum tubes in our dipoles) for particles using a bore scope under flow hood conditions.  We found particles only in the port tubes and not in the chambers themselves.  In consultation with Fred Dylla, we embarked on a vacuum quality assurance plan which will be complete for the first light beam lines by early next week.  First we removed all the flanges of ports where particles were visible and removed them.  We sent many samples for analysis (not in yet).  Secondly, we set up a scrubbing system that we would subject all chambers to.  We connected a high volume, roughing vacuum pump (scroll pump) at one end of a sector (a system of chambers such as the arc) and injected filtered, dry nitrogen gas at the other end.  We injected enough nitrogen to maintain a viscous flow that would flush particles.  We used an in-line particle counter at the scroll pump end to determine when the scrub was complete.  Particle counts initially had a peak and after a few hours dropped to insignificant levels.  

WBS 11 (Optics):

The HR and OC OCMMS optical beams are now shielded from air currents over the short path between their enclosures and the beamline components.  We will test their efficacy once we have access to the optical cavity; beamline vacuum work has kept the valves closed this week.  In preparation for cavity length measurements, we worked with I&C/Software to resurrect the cavity length scan routine.  We also checked our mode-matching optics in User Lab 1 to confirm they perform as predicted.  Our test stand for the linear actuator/LVDT was upgraded.  Our first tests have been stymied by high LVDT noise levels, so we are working with I&C to determine the nature of the problem. We installed stands for our alignment irises and Survey and Alignment aligned them.  This will ensure the beamline viewers are aligned correctly. We assisted the vacuum installation group with their work by loaning them scroll pumps.

Work on the replacement of the second EO cell replacement continues with the purchase of a fast shutter.

