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Highlights:

We continue to take advantage of the downtime caused by recovery from Hurricane Isabel.  We have accelerated the schedule of the removal of the temporary first arc bending magnet (DY) and will replace it with the final magnet (GY) rated for 210 MeV during the last week of October. Magnetic qualification measurements on this magnet began today.  If all goes well with the Cryo group’s current plan, we should have the FEL linac modules (along with the CEBAF linac) back to 2k, also by the end of October.  During this past week, the FEL facility AC power was brought offline for preventative maintenance, and we began the replacement of the warm rf windows on first FEL cryomodule while it is still warm (this would complete the upgrade of all warm rf windows in the FEL linac). We checked out the DC power system for the magnets in the electron beam transport system and used this opportunity to measure AC ripple levels in the magnets and in the structures in the gun/injector system.  The optics team continued their work to have our best set of 10 kW capable optics installed before we restart FEL commissioning activities next month.

Schedule and Recovery from Hurricane Isabel:

The primary impact of hurricane Isabel (see last week’s weekly) was the delay in scheduled commissioning activities due to the loss of our liquid helium inventory in the linac and subsequent warm-up of the linac.  Judging from the success of the SRF group this week in checking the vacuum systems in all of the crymodules in the CEBAF linac there does not seem to be measurable technical impact of the warm-up on the modules at this point. (When the CEBAF linac was designed and fabricated, sub-assemblies and a cryounit were cycled

through 10-15 room temperature to helium temperature cycles to insure vacuum integrity).  The vacuum check-out of the FEL cryomodules began today and will be completed next week.  The Cryo group will begin cooling down the Central Helium Liquifier and the transfer lines early next week. This will be followed by cooling of groups of approximately 10 cryomodules in the CEBAF linacs to ~200k by later next week. The following week the CEBAF modules will cooled rapidly to 4k (the rapid cooling through 75-125k is necessary to prevent the formation of a stable Nb hydride at these temperatures which can degrade the cavity Q). Following success in this activity, LHe will be added to bring the system back to its nominal inventory and then the linacs will be cooled to 2k during the week of Oct. 20th.  If all goes per plan, the FEL modules will be cooled this same week after we have installed diagnostics on FEL cryomodule cold waveguide sections for the planned measurements for HOM power and BBU limits. Once the FEL modules are back at 2k we can re-commission the RF system and check for any possible effects of the thermal cycle. (We expect none based on past experience but will check everything before we resume operations).

As a counterbalance to the negative impact of the loss of commissioning time, we have been able to use this down time for very constructive activities which will shorten subsequent FEL down-times and improve reliability:

· accelerated installation of the final 180 bend magnet in the first arc(GY)

· preventive maintenance on all AC and DC power systems

· upgrade of the warm windows in cryomodule 2

· install improved IR sensors for the waveguide windows on the injector and linac modules

· change-out the high power optics for the 10 kW run

· de-bug the electron pulse length diagnostic (Happek spectrometer)

With respect to the FEL staff, we are all getting very adept at removing trees, salvaging Chesapeake Bay soaked belongings and dealing with insurance agents.

Management:

After discussions with our ONR Program Manager, minor revisions were made in our FY04 ONR-DOE Memorandum Agreement for FEL operations and this document (Rev. 7) was returned on Oct. 2nd to ONR and DOE for signature and implementation.

We are proud to announce that we closed FY03 without over-running any of the FEL accounts (ONR, AF, JTO or state) and stayed close to planned budget allocations. I thank the Project Management Office and the CFO for helping to keep us in line.

Commissioning:

Activities this week concentrated on identifying sources of noise that might affect the electron beam or the FEL. Several sources of high frequency noise were found but they were far too weak to affect the FEL.  We used a pickup coil for much of our studies.  It is extremely sensitive to high frequencies.  We found noise from switching supplies and a general background of 340 kHz noise.  Neither was present near the beam above the milliGauss level.  Filtering the coil output to improve the relative sensitivity at low frequencies gave us an upper limit of 0.1 G at 720 Hz with the big dipole magnets off.  We will be locking up next week to check fields with the dipoles on.  So far nothing that might lead to large gain reductions on the FEL has been found.   Note that the FEL will only be sensitive to high frequencies since it can track the effects of low frequency phase or energy variations. 


We also ran the gun up and looked for AC motion on the electron beam and the entrance to the injector cryounit.  No AC movement was seen with the buncher on, with both stacks on the HV power supply.  We had found some noise from the green HeNe laser power supply and the cathode camera and these were left on as well.  The sensitivity of the null measurement was 1 G-cm integrated field.  We could easily see the motion from a 1 G-cm change in the injector corrector.  The measurement was not sensitive to variations in beam voltage or phase.  This will have to await the availability of cryogenics on the cryounit.
WBS 4 (Injector):

The HVPS was turned on for the first time after the hurricane with no problems. The photocathode gun delivered 350 kV pulse beam yesterday to study a possible effect on the electron beam by magnetic field AC noise in the injector beamline.  No evidence of noise was found. We are using the down time to extensively document the procedures to run the electron beam simulation code PARMELA. A close interaction between the code output and the electron beam behavior observed during commissioning is providing a better understanding of the injector performance. The electron beam behavior in the injector seems to follow very closely the predictions by the code.

Work continues on refurbishing the 1 kW IR FEL Demo photocathode gun for testing of our field emission suppression coating and for later use in the JLab/AES 100 mA injector.

WBS 5 (SRF):
Some progress on cryomodule 3 assembly has been made despite the impact of the hurricane

on the SRF labor. The supply and return headers are now in place on the string and the detail work associated with the waveguide thermal intercepts has been completed. 

This was a lot of tricky fit-up and installation that was not in the original plan but was added after our experiences with SL21. However progress is now slowed due to CEBAF and FEL cryomodule recovery, which are our highest priorities. Once the full impact of CEBAF recovery is known we will be better able to predict how the FEL3 delivery date has been affected.

WBS 8 (Instrumentation): 

AMS/Video Upgrade - The design of the new 32:32 channel analog cross point chassis and related applications for upgrading the Analog Monitoring System (AMS) and Video systems is done. The majority of the design revolves around a new PCB that integrates four of the Analog Devices AD8116JST chips into a single product that has an on-board CAN-bus interface for communicating with EPICS. The design-package for this board are done and will be signed-off today in parallel with having the board being sent out for production today as well. Many of the parts are in hand and all other parts are on order. Other components to the system include a 16 channel BNC to IDC signal consolidation board (which is done and in hand) and a 32 channel output gain correction/line driver board whose PCB lay-out is currently in progress. This system consists of 3.5" rack mount chassis that contain the 32 x 32 cross point switches and a serial I/O interface. These units are then stacked together as needed to form up to a 256 x 32 switch array. Another feature is that the system works for RGB or composite video, the RGB video is passed in groups of 3 or 4 inputs/outputs. The motivation for the upgrade was the limit of 16 outputs of the existing video system and the insufficient inputs for the AMS system (with the 3rd cryomodule & UV machine arriving soon). The prototype for this system is destined for the CEBAF control room to support their video upgrade. 


Many thanks to Hiro and the CASA team for help with getting the Happek interferometer working. The problem was low signal and  an absent zero crossing, when a scan was done there was no constructive/destructive interference detected. This appeared to be an alignment problem, but the alignment had been carefully done using a HeNe and pellicles in place of the wire grids (needed for the THz signals). A lens which collimates the OTR signal (from the foil to the actual interferometer) had been left off the new design by mistake. The one used in the IR demo had been found and a test is in progress to find the zero point using a glow bar as a source. In parallel the second device (for the UV line) and Golay cell is being re-commissioned. 


Drive laser Controls - A linear stage for inserting and retracting EO3 (the 2nd EO cell for improving the contrast ratio of the ghost pulses) for the drive laser is being installed which needs EPICS control. Digital I/O is being used from the Acromag card in iocfel10 to support this. 


Drive Laser Pulse Controller (DLPC) - The 60Hz auto-phase rotate function of the DLPC was successfully utilized this week. This was the first time we have used that feature with the new DLPC system hardware. This function steps the pulsed beam from the drive laser in 22.5 degree steps (at any rate of your choosing - usually 10 to 20 seconds) with respect to the 60 Hz line frequency. By slewing the drive laser with respect to the line, you are able to see any line induced beam motion - none was detected from the gun to the input to the (warm) quarter cryomodule. 


Progress was made on the testing of the Mirror ROC Heater Control Board and the chassis.  The chassis is completely functional in 'local' the remote control functions have been bench tested, the final system tests will be next week. A list of signals and software requirements for the EPICS screen has been passed on to Al.    The RF sweeps for Zones 2 and 4 have been removed from the cryomodules for modifications and warm window swap out. The wave guide sweeps are being modified so an IR sensor can be mounted with a strait line-of-sight view of the window. The aluminum mini-like conflats have been ordered, the shop has the sweeps to start the drilling and welding work. 


Field Testing of the GC power supply was completed with good results.  Prototype board has been sent to EECAD for check prints. Chassis layout and wiring diagrams have begun. 
 

A scope has been installed in the Arc-2F region for the purpose of investigating the ambient fields around the machine. The scope was made to be controllable on the GPIB network from EPICS and the scope screen was incorporated into the video system for full remote use while the vault was locked up. Installation of fire wire to the High Reflector, Output Cavity and Terra Hertz diagnostic centers has been completed. Documentation of the upgraded machine is continuing.  The Laser Personnel Safety System (LPSS) for the Drive laser clean room is in draft form, as are the system drawings for the Machine Protection System (MPS), Dump Water Control System and Charge/Dump Current Monitor System.   

WBS 9 (Beam Transport):

Dipoles

Bend/ Reverse Bend Dipoles (GQ/GX)

• 
The aluminum and brass, substitute wedge system for the GQ dipoles was received.

Chicane Dipoles (GW)

• 
The redesigned field clamp adjustment system for this style of magnet was received.

Arc 180 Degree Dipoles (GY)

• 
The assembly of the second GY dipole was mounted , we aligned the measuring instrument merry-go-round to it , we started magnetic qualification measurements.

WBS 11 (Optics):

This week continued our plan for better understanding what we observed during cw (or high duty factor) operations, and prepare for operations at the end of the month.  The following was accomplished:

We took advantage of the power outage in the FEL to work with our design team on a better cooling scheme for the outcoupler mirror.  After two iterations, we are nearly finished with the design and a machining and brazing plan.  We removed the uncooled mirror that routes FEL output onto the diagnostics table, so we could replace it with a cooled version.  We then discovered that both mirror's coatings appear to have pinholes in the protective overcoat that allowed atmospheric moisture to enter and corrode the metallic coating.  Both mirrors were returned to the vendor to be stripped and recoated, and the original mirror was reinstalled for now.  Fabricated parts arrived that allow us to insert a high power (up to 10 kW) power meter into the beam path before the optical diagnostics table.  This is a cleaner setup than we had during the first phases of the commissioning.  The optical cavity alignment was restored, and we will commence measurement of the optical cavity's mechanical frequency response in order to design the feedback circuits.

We met with designers to finalize positioning of the insertable mirror and beam dump in the OCR, and modification to the existing mirror cassette in User Lab 3 (as well as the other labs) in support of the JTO funded materials studies.

Fabrication of the local electronics for the EO cell slider will be completed later today.  We continue our preparations to set up the hardware to determine the bunch length of the electrons downstream of the injector.

We provided support for one of our bridge faculty, Prof. David Ermer (MSU) for experiments in User Lab 6.  We also supported operations for the photogun.  

Terahertz Project

We ordered the high transmission (diamond) windows for the terahertz beamline and continued our design discussions with the AES engineer.

