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Highlights:
This week we focused on a phased start-up of operations as we complete the tasks scheduled for the end of our current shut-down/installation period, beginning with the goal of re-commissioning the injector next Tuesday. The tasks listed below reflect progress along this path.

1. A clean-room was set up and the 2 rf window replacements for FL03 began. 

2. The optical cavity mirror metrology system (OCMMS) was re-installed and the wiggler 


vacuum chamber positioned to within 500 microns. 

3. The optical transport system was aligned into User Lab 1. 

4. The rf was turned on in zone 4  (the third cryomodule in the linac).

5. The multislit injector beam emittance system was commissioned, with all 3 actuators


operating correctly.

We were pleased to accept one of R&D 100 Awards given out last night in the 43rd annual awards ceremony held at Chicago’s Navy Pier. This award is given annually to the 100 most important inventions of 2004 as judged by a national peer review panel.  

Management:

Work continued on modifying the 3 year ONR work plan based on the actual FY05 budget and the planned FY06 budget.

We gratefully acknowledge receipt of funds from ONR this week to augment the optics development program.


WBS 3 (Beam Physics):

After 20 years listening to people complain about machine size and complexity, we have adopted new ground rules for the 100 kW design:
Rules of Engagement:

1. Don’t design to spec, let the review committee tell you why it doesn’t meet spec.

2. Assume we can reliably compute a BBU threshold and use the result to set an HOM spec.

3. Believe that SRF can build a module to said spec

4. Accept that better is the enemy of good enough (“if we’re out hiking and are attacked by a bear, I don’t have to outrun the bear, I just have to outrun you”). It doesn’t have to do the right thing, it just needs to avoid being too wrong.

5. Neglect a century of experience with linacs and buy into the storage ring notion that “all you need is, oh, ten sigmas or so clearance around the beam”. You can’t see the halo, after all (at least at low power) so it can’t really be there (even at high power), can it? And besides, everybody knows linac beams are Gaussian, aren’t they? So “rms” actually means something, doesn’t it? After all, everybody hangs around storage rings during injection, don’t they?

6. Remember that low frequency structures are large.

By following these rules, we have made progress on a machine concept that is considerably  more compact than prior efforts. The size is now more or less defined (in length and width) by the cryomodule. The design, at first blush, is like a small child: cute, but poorly behaved. But perhaps well behaved enough.

WBS 4 (Injector):

Gun HVPS is Operational.

WBS 6 (RF):

Zone 4 – has been checked out.

Zone 3 – will have windows installed early next week.

Zone 2 – the power supply for 5 watt amplifiers is being repaired

Quarter – replaced CPU for the PLC

WBS 8 (Instrumentation):

   Prep work for the anticipated turn on of the front end next week dominated the last part of this week.   Air lines were installed along with power and signal cables for the Multislit at 0F03. This completes the installation of the multislit.  The failsafe interlock for the multislit was hooked up and functional checkout was completed successfully.  All cylinders insert and extract from the beam line without any interferences.  Upon implementation of the MPS interlocks, we will be ready for commissioning of the slits when the Injector turns on next week.   The 0G viewers were re-installed and aligned. The new quadrupole in the Injector  (MBH0F03H) was re-installed and connected.

    Preparations for installing the new sets of 4-Channel FEL BPM Electronics are underway.  The power supply for ten sets of electronics has been completed, tested, and installed.  The existing installed cables have been checked out and verified to be ready for use.  A list of the remaining required cables has been generated and those should be installed this week.  Some more parts for the electronics have been received and installed.  The debug code for BPM device driver has been written and the database for the waveform record has been created.  The sequencer code has been compiled with the ioc device code.   This will be installed in the EPICS with RTEMS on the BPM Coldfire embedded IOC.  The Coldfire boot server (felsrv) has been tested and it is running well.  We still need to mount the NFS on the boot server, so that the databases can be loaded on all Coldfire IOCs.

    In support of the Wiggler commissioning the wiggler vacuum chamber was aligned to the center of the jaws.  With the use of a HeNe the wiggler appears it might have a bit of a twist, this is being investigated.  The wiggler viewers were installed this week on the new wiggler.  All three were replaced with fresh, non-irradiated versions.  The assembly of new beam viewer cameras also began this week with the arrival of the rest of the replaced camera boards with new pixels in them.  The replacement of cameras in the vault also was continued this week. The camera at 1F04 was replaced along with the camera at 1F03. 3F09 was started but was cut short so we could lock-up the vault for testing.  The WesCam interface is being overhauled to decrease the steps required by a user to record a beam profile.  The tools developed for use with the system will be integrated much more smoothly as well as the implementation of some new features.   After 3 magnets trim cards were removed the FEL archiver had to be corrected.  The updates were made and archiver tested ok.

    This week we were able to get the Thermo-Nicolet (Nexus 670) FT-IR up and running after more than 2 years storage. This commercial unit begins a project to replace/upgrade the THz Interferometer in Lab 3. The Nexus 670 was successfully set-up and basic background spectrums were performed, the unit was then relocated to the ARC building where it will be tested and characterized until it is ready to be installed on the FEL.

    The backplane for the Beam Viewer crate has been checked over once more, the board will be ready to go out for quotes next week.  The control card design has been submitted to EECAD for documentation.  A parts list for the entire system is being generated so parts will be here once boards arrive.  The sextupole reversing switch is coming along.  The internal buss bar designs have come back from EECAD.  These will be prototyped and fitted up with rest of the switch components to get a fully assembled package for documentation.  The boards should also be ready to go out for order next week since the assembly details have been worked out for the switch internals.  A design of a general-purpose I/O card was began this week, to be pin-to-pin compatible with our current DSP board.  This new board will incorporate the Coldfire embedded IOC and have both digital and analog I/O.  Part selection for this is underway and specifying the exact I/O requirements is being done.  One application of the card will be for the Charge/Dump Current Monitor Crate upgrade.  The 4-Ch Charge/Dump Current Monitor card has begun as well as design plans for the entire crate.  The laser tables in Labs 1 and 5 were grounded to the building this week for safety purposes.  The hot nitrogen purge heater was given a high voltage feed in the vault to provide support for the vacuum and SRF work on the Zone 3 cryomodule.  A revision of drawing F0254 GC magnet control card has been submitted to EECAD this week.  This was based on the work that had been done to the GC circuit boards.  Also, a board was completed (with the new design) based on an older circuit board.  The 4-Ch RTD measurement boards have arrived and assembly of one has begun for evaluation.  In an effort to have parts readily available an inventory of surface mount parts is being generated for storage in our shop.

WBS 9 (Beam Transport):




 Sextupole (SF)

•
Production measurements are started after a successful installation of the reversing switch.
 

Replacement Chicane Dipoles (GW)
•
The remaining two units in at Magnet Test, awaiting the testing of Sextupoles before the GWs get measured.

UV Line

• 
We are going with plan C for testing the Quads, using STI’s consistent readings for the population and having one or two magnets measured for absolute strength by another Lab.

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


•
The NEG Pump cartridge holder design is on hold. 

UV Wiggler Progress

• 
No progress on the new Wiggler vacuum chamber until funds are identified.

Down period issues for the IR portion of the FEL

•
We started testing quadrupoles with the Hall Probe in situ in the IR beam lines with the measurement fixture.

WBS 10 (Wiggler):
The new OCMMS crosses were cleaned and assembled this week and were installed on the beamline.  The alignment was improved.  Final alignment will occur next week.  The viewers are now functional in EPICs and have air plumbed to them. 
The UV wiggler may be delayed further due to competing demands for resources at STI Optronics.  The competing demand is for the QX quad measurements.  These measurements use the same measurement apparatus as the wiggler.

WBS 11 (Optics): 

FEL mirrors
We tested the 2" Si 1.06 micron HR that we bonded to its deformer using a silane-based bonding agent in the epoxy to enhance the adhesion.  Our testing shows that over the central 1" it is within specs, with a slight degradation (but still within spec) as we test over the entire surface.  It will be installed next week. 

Other Activities
The optical transport system (OTS) was realigned to User Lab 1.  The functionality of the collimator deformable mirror was confirmed.  With the installation of a spool piece in User Lab 1, we will have extended the OTS to the beginning of User Lab 4.  We should have it complete to User Lab 6 in the first week of November.  We kicked off the design of a new Brewster window transition, which combines the hutch safety shutter and the harmonic blocking filter.  The OCMMS internal mirror holder assembly/wakefield diverter was cleaned, etched, baked and gold coated by our colleague in the SRF Dept, and it was installed mid-week.  Progress continues on the electronics MUX design.  The problem with the drive laser's PLL was fixed by the RF staff.  Progress also continues on the phase shifter that will be used in the pump-probe experiment we'll conduct with the THz beam.  We met with staff from NSWC Dahlgren on our progress, and schedule. 

The outgassing test stand began leaking when baked out.  This is being addressed.  The overall region subassembly drawing was revised, reviewed, and returned for release.

Terahertz:

The Nicolet Nexus Michelson interferometer was moved to a lab in the ARC building and re-commissioned.  We completed the alignment of the viewer at the first diamond window, with the 4F region under vacuum.

