MEMORANDUM 

To:

Distribution 

From:

F. Dylla/grn

Subject:
FEL Upgrade Project Weekly Brief  - September 12-16, 2005

Date:

September 16, 2005

Highlights:

We completed 3 new penetrations from upstairs into the vault for optical diagnostics and wiggler control signals.
 

UV stand alignment was completed and we are preparing to grout the stands in place early next week.

 

The cryomodule in Zone 4 was cooled back down to 2K and will be tested next week.  The injector unit was "bumped" to 40K to drive off surface helium used during last week's power processing.

Management:

We hosted a visit from a DOE Emergency Management Preparedness Team. Unfortunately, Ophelia didn't cooperate for a real time demonstration.
 

We hosted a visit from our Air Force Program Manager, John Erik, and showed him the progress on the micro-engineering station setup as well as UV installation status.

DOE held a two-day review of our laser safety practices.  Overall they found our Laser Personnel Safety System and our procedures very good.  A few actions regarding documentation control will be adopted based on their recommendations. 

 

We hosted a visit from Florida State University regarding cryogenic design and support for development of their NSF FEL proposal and improvements in the National High Field Magnet Lab cryogenics system.  We also initiated the MOU paperwork for support of that activity. 

 

Financial activities regarding year-end closeout of various accounts is underway as is budget and schedule planning for the coming fiscal year.

 

Preparations are complete for hosting IRMMW-Thz2005 in Williamsburg all next week.  We are expecting 330 people with a large international presence and our highly skilled staff has produced a 650 page digest and CD of the papers.   See https://www.jlab.org/irmmw-thz2005/ for the program.

WBS 4 (Injector):

The second segment of the support tube has been coated by W&M. The coating appears to have gone well, the segment will be taken out when the last segment is ready to go into the chamber.  The final mount for the last tube segment was polished. More materials were moved into the ARC lab from storage areas in the test lab. The hat flange, which sits on the top of the ceramic stack was put into the shop for welding.  Modeling results and the need for a new model of the 100 mA injector were discussed.

WBS 8 (Instrumentation):

   Pulling cable was the name of the game this week. Trim magnet cable was pulled in last Saturday while this week all of the high voltage cable for the UV line ion pumps was installed this week. Everything is in place for ion pump installation when the time comes. The other portion of this week was spent running everything from the new wiggler control box. The signal and stepper motor control cables were stretched out and put in orange flex tubing and run downstairs. STI will be here next Monday to begin commissioning the wiggler.
     Development continues on the new wiggler software.  The EPICS subroutines have been laid out for converting wiggler K's to gap sizes and wavelength's. The data table for this is being constructed by Steve.  We are modifying the new wiggler control screens to reflect changes asked for by Steve.  
    Much progress has been made on the new 4-Channel BPM Electronics.  All four channels of the ADC have been successfully tested and characterized.  Currently there is a 5-bit jitter out of the available 16-bits that we are trying to reduce. This jitter corresponds to a change of 18mV for any given voltage.  This is however consistent for all of the channels and throughout the voltage range for that channel.  We have also looked at cross talk between channels as the voltages are reported back to EPICS and there is no evidence that one channel effects another.  Currently we are looking at the noise figure for the entire system, to ensure we fully understand the dynamics of the electronics.  Since we now have a working prototype, we will progress with getting our first set of production boards to use with operations.  The documentation for the board is currently being corrected to reflect the modifications that have been made. Our goal is to have 

6 set operational (+ 2 spares) by Monday Oct. 3rd when the machine is turned back on.
    The Coldfire/Processor Power Card has been completed and signed off.  Production boards will be ordered for these as soon as the gerber data is available.  The schematics for the Sextupole Reversing Switch have been completed and agreed upon by all parties involved.  A set of prototypes are expected to be ordered today so they will be ready next week for testing with the power supplies.
    The junction box for the UV quadrupole magnets was mounted in place in the vault. Installation of the sixth trim rack has been completed and initial check out has begun. Termination of the quadrupole power cables continued with the completion of the trim rack power cables into the junction box.  The field cables for the UV quads were also installed this week.  Modifications to the power up circuitry for the trim modules began this week.  This modification will prevent the voltage and current ' latch up' of the trim board during any turn on or replacement of the module.
    Work continues on looking at all trims and quads to see what, if any improvements can be made. At very least we will tighten all of the lead connections as preventative maintenance. 

WBS 9 (Beam Transport):




 Sextupole (SF)

•
At New England Techni-Coil, one unit will be shipped today and the remainder is planned for shipment on Tuesday of next week.
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     First article SF Sextupole
Replacement Chicane Dipoles (GW)

•  The second unit passed measurements as a perfect clone of the first unit.

•
Final coil clean up and assembly still needs to be done on the two remaining units at New England Technicoil.  They plan to send the magnets out next Tuesday.

UV Line

• 
STI still didn’t qualify its method of measuring. With all other variables exhausted, they are checking the probe tip motion range in X and in Y to determine if it varies from the motion of the X/Y cross slides.  They have not been able to do this to this point for lack of a technique.  Steve Gottschalk will try to get the reading done before he comes out next week to commission the IR Wiggler.

•
Meanwhile, quads are not tested and girder assembly remains on hold. 

•
All stands are aligned and will be grouted next week.

•
An assembly issue on the Regional Assembly of the 8Fsub4 prevented final signature.  That issue has now been cleared and the two remaining signatures will be added.


•
The NEG Pump cartridge holder design is on hold until a designer is available. 

UV Wiggler Progress

• 
No progress on the new Wiggler vacuum chamber.

IR PM Wiggler Vacuum Chamber Progress

• 
The support structures for the OCMMs and chamber are being painted as a last part of fabrication. The chamber has all its branches welded to it but the tube has an unacceptable crown on one of its large, flat surfaces. The shop is using a press brake to bend it into the required shape.

Down period issues for the IR portion of the FEL

• 
SF Sextupole installation in the second arc is a must.

•
Two BPMs were added to the Injector beam line along with removing the kluged high strength vertical corrector made of several coils. This corrector is necessary to bring vertically kicked beam, coming out of the Quarter Cryomodule back on beam line.  We are planning to substitute a corrector dipole wound into the first Panofsky style quadrupole of the line much like the QT/GC combined function magnets in the arcs. We are working on that corrector.

•
The Multislit is being repaired.

•
We plan to develop a Gauss meter probe fixture that will be able to be inserted between all four pole tip gaps of all the quads of the machine to aid in investigating why some quads appear to have gross field errors.

WBS 10 (Wiggler):

The cables for the PM wiggler were routed to the wiggler so that STI can come next week, hook up the device, and get it operating.  The shop has started welding the vacuum chamber.

WBS 11 (Optics): 

FEL mirrors:
We've bonded a stiffener ring to the 3" 1.6 micron DMA and will measure its performance no later than Monday morning.  Our plan is to install it the week of the 26th.  Next week we'll be in the OC vessel to install its counterpart. 

Other Activities
Of the 6 primary tasks enumerated l2 weeks ago, we completed housekeeping and moved back to activities for the two machines.  The drive laser rod was rotated to the correct polarization and aligned, optimization is on-going at the time this report was written.  The OCMMS crosses with the wiggler tube transition should be finished with the wiggler chamber late next week.  The other part, which holds the mirrors will not arrive until 10/10.  The group is preparing for the upcoming optics installation and installation and testing of UV FEL components, as discussed in the next section.  With considerable assistance from Gwyn Williams, I'm preparing a talk on the THz facility for the DEPS Ultrashort pulse meeting in Boulder, CO.  Some time was spent ensuring we were ready for the anticipated (but unrealized) landfall of hurricane Ophelia.

UV FEL
Hardware for mounting our hardware on the stands was collected and staged.  The new pump cart nears completion.  We gave tours during a half-day visit by John Erik, our Air Force Program Manager.  Joe Gubeli put the micromachining station through its paces, and I discussed specifics of the hardware.

Terahertz:

This week our group participated in a meeting of the THz group at the 4GLS facility at Daresbury in England.  Discussions focused on advanced specialization, particularly a high resolution interferometer.  We welcomed Amelia Greer back as a student this week, and she started preparing for a beamline optical alignment exercise.
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