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FEL Upgrade Project Weekly Brief –August 9-13, 2004
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Highlights:
   This is our second week of the summer shut-down for installation and maintenance activities on the FEL Upgrade. Highlights of this week's activities included:

- we continued magnetic qualification of the new short wavelength (1-3 micron) electromagnetic (EM) wiggler that will installed during this shut-down; the measurements at 70-80% of full field look very good; see details in the WBS 10 section below

-Dave Douglas and George Biallas have come up with cost effective solution for a new magnetic chicane that will divert the THz radiation from the downstream optic; this chicane will also provide an additional THz port and a port for Thomson x-rays which can be used to quantify 

x-ray loading on the optics

-we completed an important thermo-mechanical test on the cryogenically cooled mirror assembly in User Lab 2; see details in WBS 11 below  on this important JTO funded project for the development of high power optics
Management:

We completed a draft of the proposed MOA between ONR and DOE for the FY05-07 activities for operation and testing with the 10 kW FEL Upgrade and development of high power FEL components. This draft was forwarded to our DOE and ONR program offices for comments on Friday.

Discussions were held with all the Group Leaders in the Engineering Dept. so that the scope of engineering support requests for the planned FEL activities in FY05-07 was understood.

The FEL project monthly financial report for the ONR supported activities in July was completed and forwarded to the DOE and ONR program offices on Thursday.

We had our quarterly safety inspection on Thursday.  Several minor items were noted and corrected immediately.

The group continued preparing papers for presentation at the International FEL conference scheduled for August 30-Sept 3rd.
WBS 4 (Injector):

Photocathode dark lifetime studies continued this week. The dark QE dropped 0.5% in the ambient gun vacuum. This is a consequence of the cathode's surface contamination due to the vacuum rise event on July 27. We are planning to do a cathode heat clean and activate a new cathode on this anodized wafer. This work is performed under vacuum. 

Work on the field emission suppression coating in collaboration with the College of William and Mary continues to develop. A test stainless steel tube has been coated in the W&M's plasma chamber with the SiOxNy film. The tube has the same diameter as the actual tube that supports the ball cathode in the gun. It will be tested in our high voltage test stand at the end of this month. 

WBS 6 (RF)

Preventive maintenance activities continued on the RF systems as manpower was available.

 

WBS 8 (Instrumentation):

The procurement for the new Laser Personnel Safety System was awarded this week. Delivery is in stages with all being complete by the end of October. The new system will be installed in non-critical labs first so a head to head comparison with the logic of the old system can be compared and evaluated. Once our Laser Safety Officer (Steve) is happy we will decommission the old system. BTW since we are starting with OTS Lite the old system has sufficient resources.
    The Analog Monitoring System upgrade is progressing. The upgrade uses the CAN bus interface and the new 32 x 32 channel crosspoint switches. The old system was limited to 64 inputs and 16 outputs where the upgrade will cover 256 inputs and 32 outputs. Patch panels will be installed near the IR and UV optical cavities as well as throughout the building to enable rapid connection for any signals. Fabrication of the AMS chassis has chugged along, with 4 completed and ready for testing to date. The other 5 are in the final stages of
completion, and will be done as the necessary parts become available. We should be on track for installation and testing next week. Pre-fabricated RG-174 Cables have been ordered for all 5 zones, and 2,500 feet of spooled RG-174 has been ordered to run to the control room and the labs.
    A Camera power supply chassis has been installed in the Wiggler I&C 1/4 rack, and four power cables have been pulled to the estimated new location of the OCMMS.
    Continued work on the diode temperature read back system for support to Optics for the Cryo-mirror testing. Performed initial test on the HVPS control chassis boards. The Digital board is ready for operations, the Analog boards still need several adjustments. Testing is beginning on the Beam Instrumentation Beam Current Monitor boards.   
  Cable pulls began in support of Optics groups wishlist for upcoming operations.  Picomotor Control, Video, Stepper Motor Control, and RF Heliax were installed for the Optical CANs and the Streak Camera.
    Redesigned the beamviewer cable test fixtures to eliminate false readbacks from the system. The new design implements a 555 timer that will send pulsed signals to an LED in each of the fixtures. Fabrication of the boxes and PCB's is in progress. Design of a remotely controlled power box for the Nanotube table is also in progress. The streak camera viewer tube was installed in FL05B07-1. A test procedure was implemented for the user lab MIFARE card readers that failed. Verification of failure was successful.
     A two-level table has been designed to hold radiation-blocking material for the area near the injector. Order for parts has been submitted, and table will be assembled when parts arrive. Radcon is coming by next week to help us to better shield the insertable dump and move to not having to post the vault as a Radiation Controlled Area. Removed radiation damaged sensors from cameras removed last week and sent them to EES for repair. All other components were updated to meet current FEL standards. The PCB for monitoring THz radiation signals was tested. 
    FEL Quarterly Safety Inspection was conducted with no major discrepancies.  Jefferson Lab's insurance company representative also visited the FEL.  Documentation of systems and stock items continues.

WBS 9 (Beam Transport):
Wiggler 

Electromagnetic Wiggler for 2.8µ 

• 
We believe we now know how to control the angle of the trajectory and the curvature of the path through the wiggler by adjusting the trim coils. We have a first pass at qualification at 70%, and 80% of power and have runs planned at 100% to validate out understanding. 

• We have found that ambient magnetic field is very important to our measurements. We are thus taking steps to eliminate another current loop in the powering leads that was external to the wiggler but may have an effect. We are concerned about small fractions of a gauss. (See WBS 10 below for additional comments by Steve Benson).
Installing the EM Wiggler and Decompression Chicane to Reduce Downstream THz 

•   The DIMAD points were translated to our CAD system and the layout is progressing. There is some delay because we have to make Icons of the various components in order to not bog down the time required to bring up the layout screen. 

• Delivery date on the contract for the strong back for the 2.8µ EM Wiggler with Process Equipment was moved up to 9/15/04 

• The configuration of the vacuum chamber for the chicane was agreed to. It allows for withdrawing X-rays when that system is installed. Materials orders were started in the shop.

Sextupole (SF) 

•     Procurement on hold, pending release of funds. 

UV Branch Line 

•     We are working on the project management inputs for the UV activity. 

Daresbury Collaboration 

•    We put together a plan for the extracting the items from their various locations at Jlab.

WBS 10 (Wiggler): 

Scans of the electromagnetic wiggler were taken at several field points this week.  The figure below shows the trajectory calculated from the field measured for an rms K of 0.7 over half of the wiggler.  The end correctors were set very close to the values that produced 25% and 75% fields on the first two poles.  Note that, with this entrance taper, the offset is nearly zero.  The trajectory in the first 16 periods is quite straight. 
   Straightness at this level is sensitive to changes in the mean field of tenths of a Gauss.  We are therefore working on characterizing the ambient fields in the test stand and comparing them with the fields in the vault.  Next week we will work on getting good entrance and exit matches for the full field configuration.  We have found that, at full field strength, we can get the entrance angle zeroed quite well but that there is a DC component to the field near the end of the wiggler.  We have a method that should reduce the DC component and allow us to ramp up the field while maintaining the trajectory straightness seen at 70% of full field.  We also have a proposed method for changing the overall DC field component in the wiggler in order to cancel ambient field effects.
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Figure 1.  Trajectory calculated from the field measured over the first half of the wiggler.  The vertical scale is 0.4 mm full scale.  The trajectory is calculated for a peak field of 1,380 Gauss and an electron beam energy of 80 MeV.
WBS 11 (Optics)

Progress occurred in the following areas:
Cryomirror:
The full dress rehearsal of a cryogenically-cooled ZnSe mirror in the optical cavity was successful.  We were able to transfer liquid through the optic at a rate of 1 liter per minute with very little vibration.  Further testing is being done at this time to push this flow rate higher, and add heat to the optic to simulate the loading of lasing.  Flow rates today measure in excess of 10 liters per minute.  (Note: at press time we were able to remove 50 watts of heat from the cooled optic without distortion).
2.8 micron mirrors:  
We are tracking progress on refurbishment of optics.  A contract to have them coated with a vendor of known, lower loss coatings is in place.
Scraper outcoupler: 
No progress since the last report.
Other activities:
Some of the Optical Transport Lite parts are arriving, while the last of the drawing have gone out for fabrication.  Construction of the transport is planned for later this month.  The Steak Camera/Synchrotron light transport parts are on sight.  Installation will start next week.  

 
Terahertz Project:

THz for the week 8/01/2004 – 8/06/2004 
This week we had a planning meeting at Brookhaven Lab concerning measurements at the THz facility there which will commence August 9. While at Brookhaven, metrology measurements were carried out on mirror M3, which did not pass inspection for finish, being 80nm instead of 

< 50nm.  The mirror was returned to Jefferson Lab and included in the M2/M4 shipment back to the vendor. 

THz for the week 8/09/2004 – 8/13/2004 
This week we will be measuring several materials at Brookhaven Lab, including sand, materials for windows in our Lab 3a enclosure, one of the 20 mm diamond windows, and coating material for our power measurements.  This week the modified beamline section up to the final window was completed, and also the first shutter/viewer was completed and installed in this section.
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