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FEL Upgrade Project Weekly Brief – April 14-18, 2003

Date:
April 18, 2003

Highlights:

The bakeout of the electron gun is proceeding well and we expect to turn off the heat early next week and move on to high voltage conditioning.  We also spent some time putting rf power into the injector cryounit to for power conditioning.  We received and checked out the master oscillator laser for the advanced drive laser (JTO) project and are pleased to report that this device meets or exceeds all of our specifications.  

 The last magnet (DY) needed for the high power configuration has been qualified on the test stand for 80 and 145 MeV operation.

Management:

We received a signed copy on Monday of the ONR-DOE Memorandum of Agreement for FY03 FEL Upgrade activities for the remaining half of the year. We thank our ONR Program Manager, Gil Graff and our DOE Contracting Officer, Wayne Skinner for steering this document through the system.

On Thursday and Friday of this week, we joined several of our colleagues in the Accelerator Division management and Project Management Office to discuss near and long term goals for accelerator R&D and various options related to the 5 year FEL development plan which we presented to the Navy at last week’s semiannual review.

WBS 4 (Injector):

A full activation of the NEG pumps was done following reassembly of the gun, which included a fit up to check wafer seating into the ball electrode. The cesium channels were degassed and then the gun was set up for bake out to 250C. The vacuum conditions were excellent preceding the start of the bakeout with the starting pressure being 5x 10-9 torr. The bake is proceeding well and should be ready to ramp to room temperature after the weekend.  Following cool-down of the system we will set up to start high voltage conditioning.

WBS 6 (RF)

 Because the injector cryounit was cycled in temperature several weeks ago to replace warm windows, we spent sometime this week putting rf power on this system for rf conditioning.

We plan to devote swing shifts to this activity next week.

WBS 8 (Instrumentation): 

Drive Laser Pulse Controller(DLPC) Integration - development (assembly, programming & testing) of both the VME-based Con-Optics 305 (the synchronous countdown module for generating the micropulse structure) and the digital integrator module for interlocking the drive 

laser's duty factor have been completed in the test ioc in Lab 5. Work still continues on the EPICS screens and a new board is being made to receive the Beam Mode fibers from the MPS. The initial operations will be with the original DLPC to limit confusion.

The (2) Machine Protection System (MPS) Machine Mode interface chassis and interface boards are complete, tested and installed. These provide the MPS information on where the electron beam will go based on magnet currents and switch positions. Nearly all of the MPS inputs have 

been tested and commissioned.

The 20 "4-channel" BPMs have been fully commissioned. There were a few bad CAMAC cards and a couple RF down-converter boxes that needed replacement.  Testing of the Switched Electrode Electronics (SEE) type is nearly complete.

Procedures have been developed to determine the micropulse charge while in the First-Light configuration. Since there is no isolated beam dump, the Beam Current Cavity (BCM) in the Injector will be calibrated against the 2G (straight-ahead) beam dump and then we'll calibrate the 4F BCM against the injector. This will require 1 additional RMS converter boards.

The Dump LCW RTD's and D/P detectors for the 2G and the Insertable Dump in the 5F region have been connected down stairs.  The cables need to be traced out (as proper labels were not put on them) and terminated in the control room. The new Dump Current Driver is being tested and 

should be ready for installation early next week. 

Laser Personnel Safety System (LPSS) - The user-access database (handling smart-cards access to the user labs) has been updated to match the list of approved users posted on the web.

Video Selection System - A fourth control station (19" sub-rack) has been installed in the 2F region (1st ARC). It has been outfitted with a standard user-lab patch panel that provides 5 user-definable video feeds to the main video switcher as well as 3 output channels from the switcher (ch12, ch13 & ch14). Also, the 4 channels of online video have been updated so that channel #2 now shows switchable output channel #5.

Excess material in the vault and the loading dock area is in the process of being inventoried and shipped to storage.  Much of it is gone already and a few items still need radiological surveys prior to being released.

WBS 9 (Transport): 
Dipoles

Injector Dipoles (DU/DV)

• 
The Large and Small Injection Chicane Dipole in the 5F region were installed before the review, leaving only the 180° Dipole (GY) in the second arc, remaining to be installed for the dipole magnet system to be complete enough for full recirculation at 80 MeV/c.

Arc 180 Degree Dipoles (GY)

• 
The measurements of GY for the second arc showed that it is qualified for use at 80 and 145 MeV/c.  We had to place 3/8 thick shims on the end faces to obtain additional field integral.  Allowing the beam to go deeper in the magnet instead would have exposed the beam to unacceptable combined sextupole and quadrupole error. We now know we have a magnet that can do the job.

•
We are continuing with the magnetic measurements however, activating the GG (Path length corrector coils).  The trick is to qualify a hysteresis protocol for GY and GG coils that retains reproducibility of the field integrals for both functions.  Measurements at 210 MeV/c will follow the GG qualification.

• 
Wang NMR potted the first coil of the second dipole (for the first arc when the third cryomodule is installed) and they are working on potting the second coil

Octupole (OT)

• 
The order is ready to be placed when funds are available.

Correctors

• 
The coils of the special GA vertical corrector (the last first Light punch list item) of the Optical Chicane were individually wound, potted and formed and will be connected and glued together to form clamshells today.

Commissioning

• 
The magnets of the machine used for first light (except for the vertical corrector above) are hooked up, powered and checked for proper polarity.

•   We are using the time while the gun is being baked to do some final QA on the installed large vacuum chambers in the recirculation arcs and optical chicane.  A filtered, nitrogen gas purge  will be run through these systems with a particle counter to check for potential,                     transportable particulate contamination that may have escaped the chamber cleaning process.

WBS 11 (Optics):

Intermixed in with the semi-annual review and tours, we continued to make great progress.

The HR OCMMS optical beam is aligned so the return reflection off the HR mirror is detected.  We have seen aberrated beams launched by the ultraviewer, and systematically (by measuring the wavefront distortion) eliminated the two mirrors that launch the beam into the optical cavity as the source.  That left the large vacuum viewport.  We replaced it with a smaller viewport (from the IR Demo ultraviewer system) and solved the problem.  We'll update the drawings and incorporate that lesson into the OC ultraviewer.  The repeatability of the ultraviewer is ~ 30 urad or less, reflecting what we learned from tests we did 16 months ago.  The current matching scheme always gives us a good retroreflection.  We continue rough aligning (to better than 

0.5 mrad) the other mirror holders in the optical cavity.

As part of our commissioning and checkout of the optical cavity, we discovered that the linear actuators for the mirrors were exhibiting backlash.  This was not apparent in the testing and qualification tests done over a year ago, so we've been doing more tests on the test stand, as well as in situ.  Other performance checks, such as maintaining mirror alignment after changing mirrors, are showing that our design is performing better than specifications.

We are working with the I&C group to ensure the beamline viewers are aligned correctly, by using HeNe lasers on home-built stands.  We are having more stands built to assist with alignment checks on the linac side of the machine. We met with Survey and Alignment staff to have an aligned pinhole located near the HR vacuum vessel.

Work on the second EO cell replacement continues, with more effort devoted on the local PIC-based control of the motion control.

Other activities:

We are preparing for upcoming meetings with the JTO to update them on the projects they are funding.  We are modeling the performance of an external setup to shorten the FEL pulse.  We installed and were trained on the new oscillator purchased with JTO funding.  This oscillator will be the front end of a new high output drive laser.  The laser meets or exceeds all specifications.  

