MEMORANDUM 

To:
Distribution 

From:
F. Dylla 

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

Date:
July 25, 2003

Highlights:

As planned for this week we successfully brought the FEL Upgrade back into operation after completion of the recirculation hardware. On Thursday we re-established electron beam in the gun followed by acceleration through the injector and linac modules.  We re-commissioned the gun HVPS with both 5mA modules in place so that 10 mA capability is available for the 10 kW run. A new cathode with nearly 5% quantum efficiency was made and the gun assembly was brought back to operational voltage (357 kV) without any problems. As we write this report we are optimizing the injector set-up and  will then continue to re-establish beam around the entire beam path. Next week no significant operations are planned because of a high level visit and NRC inspection on Monday followed by the Navy High Power FEL Workshop in Laurel, MD.  

Management:

On Monday July 28, Brigadier General Richard C. Zilmer, Director, Strategy and Plans, US Marine Corps will be visiting the JLab FEL from 13:00 to 15:00 after a morning visit to Langley AFB. He will be accompanied by Steve Redifer, the Marine Corp representative to the DoD JTO.

Following the General Zilmer visit, the FEL Facility will be inspected by a team from the NRC, as part of a DOE complex wide proposed transition of radiation safety compliance from DOE to the NRC.   During the week of August 11, a team from OSHA will be inspecting Jefferson Lab for a similar DOE evaluation.  We plan to use next week’s down time during the Navy High Power Workshop to clean up punch list items generated during this week’s commissioning activities and also clean up and check the entire FEL site prior to the August 11-15 OSHA visit.

On July 22nd we held a successful kick-off meeting of our Terahertz project for the US Army Night Vision Lab.  The first phase of this project, which is funded with $0.74M of FY03 US Army funds, will be used to for three tasks: (1) design, install and commission a THz beamline from the IR optical chicane to User Lab 3; (2) perform preliminary experiments using THz radiation for mine detection in various soil samples; and (3) conceptual design of a compact THz source. This latter task is being done by our collaborator in this project, AES, Inc.

WBS 4 (Injector):

Two niobium electrodes were machined this week in preparation for field emission studies. One of them will be mechanically polished, the other will be electro polished. A stainless steel test tube is being polished to 9 micron finish for testing the extended-time coating process in the W&M ion implant chamber as part of the studies on field emission suppression.

The cathode was recesiated this week, bringing up the QE from 0.8% to 4.8%. The cathode delivered pulse beam for the first time after the shut down yesterday afternoon.

The solenoid magnetic field strength predicted by PARMELA was checked against the actual solenoid field by focusing the beam on the ceramic viewer. We found that the field on the actual solenoid is about 2% stronger than predicted by the calculations. The 350 kV, 60 pC injector

settings derived from PARMELA will be soon tested on the machine.

Gun HVPS - Fixed several problems with the Master Drive unit for the Gun HVPS.  A replacement ribbon cable is being ordered.  Made some progress is reducing the noise on the gun current measurement signal.  This will continue next week.  The 208 VAC power cables for the master and slave drive units were hardwired to the PSS controlled breaker.  This corrects an EH&S item noted several weeks ago.

WBS 5 (SRF):
An update on the FEL 3 cryomodule assembly: all the helium vessels have been modified with the larger stub-ups and the waveguides have been modified with soldered-on tubes for thermal intercepts. Seven of the eight cavities have had final chemistry and high-pressure rinsing and five of those are on the rail. Four of them have windows installed. We have again reverted to indium seals on the windows, as we did on SL21, after more problems with the conflat-type rectangular knife edge seals. The last cavity will be processed tomorrow and we still plan to have the string completed next week.

WBS 6 (RF):

RF - All of RF is operational.  An updated SOP for the Buncher is ready to send out for comments.  A new SOP for the Linac zones is in progress, but should be ready for comments by the end of next week.

WBS 8 (Instrumentation): 

Another busy week finishing up the last details of the IR upgrade. The lastest update for the punch list items are at http://laser.jlab.org/shutdown   


Drive Laser Pulse Control Upgrade (DLPC): The new DLPC system is now in service and is being used for FEL operations. As we gain operational experience with the new system's performance, the higher mode permissions are being enabled. We have already learned of a number of unforeseen issues that are being resolved, namely: An intermittent disabling of the mechanical shutter during set-up changes from the high level software as well as signal interlocks that protect other devices (Con optics 25D) from over voltage situations from the VME DAC card during ioc reboots (non-safety related, just hard on the system).


Alignment of the Happek interferometer with the HeNe was successfully completed along with camera alignment and re-focusing of all the Beamviewers except for the 1G dump. Supports for the BLM's in the 4F and 5F region have been marked and placed, cables terminated and assemblies installed. 
     

Shunts for the Injection, Extraction, Optical Chicane and 2nd Arc strings were functionally checked out and are ready for operations. The GU magnets for the Injection and Extraction strings installation were completed, tested and also ready for ops. Wiring of the new quadrupoles in the 4F was completed and checked out. 


The Linux frame grabber continues to progress. A beta version is ready for beam operations. His will be evaluated over the next week. The capabilities of taking a background measurement for the purposes of noise suppression, development of the noise cancel modes is almost complete. After starting this area of the frame grabber project it was soon realized that another signal was needed in EPICS to create a more user friendly interface. The ability to average a user specified number of frames before calculating the output was also implemented. Now that the beam viewer test lab is reassembled, more accurate testing can be performed on all aspects of frame grabber. Time was also taken to better shield the CCD cameras from the radiation in the tunnel.

A mount was designed to hold the camera on the magnet. The parts where sent down to the machine shop, and are currently assembled in the vault for use. The apparatus that will be used in conjunction with the SLM was approved and is currently in the machine shop being made. The parts should return August 5, 2003, and will be assembled for use. Furthermore, a small polycarbonate bracket for electrical safety became a necessity and was designed. The part is currently being massed produced for use in the FEL. 

WBS 9 (Beam Transport):  

Dipoles

Injector Dipoles (DU/DV)

•  
The Injection and Extraction strings were successfully checked out for operation with their special saturation coils in the GVs and shunts on the GUs.  

Arc 180 Degree Dipoles (GY)

• 
The glue down of the Purcell Gap shims on the second GY dipole’s cores was successful.  The magnet is now being assembled as far as it can be without the GG coil that is being repaired at Wang NMR.

• 
The GY has now been successfully installed and checked out as part of the second arc magnet string.  Connection of the GG path length coils to their power supply is nearly complete.

Multipoles
Trim Quadrupole (QT) / Vertical Arc Corrector (GC)

• 
No progress this week on the new power supplies for the GC Correctors.

Octupole (OT)

• 
We are working at shipping the steel.

Installation
• 
We realized that a corrector pair is needed on the 1G Dump line that had not been planned.  We were able to create a 359 G-cm corrector out of surplus AT coils that fits over the 4 inch pipe in the spaces between the first and second quadrupole and a vat valve in the middle of the space. The corrector has uniform field integrals within 2.5% over a 6 cm diameter aperture, good enough for this application.  Thanks to Terri Carlino, Scott Higgins and Jim Coleman, The UNIX and Epics portion of the control were generated and the cabling and trim card channels assigned.

WBS 11 (Optics):

We took advantage of the fact the vault was open to get alignment beam to the optical diagnostics, and get the diagnostics breadboard set and anchored.  All of the new, permanent cabling run by the I&C group was tested.  A big thanks to them for getting this important task done during the down.  While doing final checkouts, we discovered that the Pyrocam III (laser beam profiler) delaminated its entire sensor, rendering it useless.  The vendor is rush repairing it under warranty and it will be installed next week.  That is the only outstanding issue for the low power beam diagnostics.

  

For high power optical diagnostics, we only have the diagnostic beam dump (power and position).  We have been working on our Nd:YAG laser to increase its output power, but will not be ready for installation (at the earliest) until next week's maintenance period.  We have had progress in producing new outcoupler mirrors slowed by facility problems (plumbing problems shut down the clean room where the Ni-plating was done, and then the vacuum annealing furnace developed problems.).  These are being solved, and this activity will begin next week.  We anticipate the recoated high power (at 10.6 microns) high reflector from the coating vendor today or early next week.

With T. Siggins help, the new NEG pump installed on the HR vacuum vessel was activated.  This turned a source for outgassing into a pump, and it greatly assisted in getting the pressure below 5E-7 Torr (without it, we would have had to wait about 3-5 days.).  

  

We worked on remeasuring the throughput of the drive laser through the switching and output level control optics, and found the throughput was low coming out of the first EO modulator.  Troubleshooting revealed the problem is in its high voltage RF amplifier.  We are using the supply for the (currently) unused second EO modulator.  We found some controls issues that occur during an IOC reboot, an are working with the I&C folks (both hardware and software) to resolve them.

We congratulate Chris Behre, one of our electro-optical engineers, and is wife Mary for bringing their important project (Christopher Nicholas) in ahead of schedule!  We wish them great success during commissioning and operations.

