MEMORANDUM 
To:
Distribution 

From:
F. Dylla

Subject:
FEL Upgrade Project Weekly Brief – March 1-5, 2004

Date:
March 5, 2004

Highlights:

We received our first low loss 6 micron outcoupler and are preparing it for installation next week. 

During commissioning activities for the FEL upgrade, we continued to make progress in our understanding of the longitudinal dynamics of the machine and completed our analysis of the performance of the installed sextupoles in the present linac configuration. (see below).

In preparing for the push towards 10 kW, we placed the order for additional high power 6 micron optics that were benchmarked during last week’s successful, calorimeter measurements. In addition  we placed the order for the permanent magnet wiggler and are ready to order the electromagnetic wiggler that were both designed to produce maximum power at the wavelengths that are accessible with the machine in the two cryomodule (2.8 microns) and 3 cryomodule (1.6 micron) configurations.  We also successfully tested a ZnSe optic at 77k in our optics test stand and showed that our mount and coating is capable of surviving the thermal cycle. (Note: if we can operate cryogenically our ZnSe, 6 and 10 micron optics, then we can pick up a factor of 15 in figure of merit for power handling).  Finally, we are pleased to report that sufficient check-out of the FEL 3rd cryomodule has been completed to enable srf commissioning to commence. The first cavity that was powered this afternoon  produced acceleration gradients above 17MV/m.

NOTE: 

The 2004 FEL Users/Laser Processing Consortium Workshop will be held at Jefferson Lab on March 10-11, 2004.  The meeting agenda, registration and local arrangement information are posted on our website: http://www.jlab.org/intralab/calendar/archive04/FELusers-LPC/.

Commissioning (Report by D. Douglas):

Investigation of sextupole behavior concluded successfully with reactivation of the phase transfer function system, separation of the 5F sextupoles into 2 families, and machine operation with strong lasing at essentially design values for compaction trims. The following suspicions are now knowns: 

1. 
magnet test stand values for field integrals at specified radii are in the control system and


provide beam behavior consistent with estimates and modeling 
2. trim quad and sextupole settings in the vicinity of design values suppress M55 from injection


to wiggler, rotate the phase space upright,  render the recirculator transport isochronous, and


compress energy during energy recovery. 


3. 
two family operation in the 5F (downstream arc) region allows recovery of momentum

 
spreads of 8% (but not yet 10% - probably need octupoles for this) 
4. 
deviations of operational setpoints from design, as motivated by beam performance, are


consistent with observed daily variations in such parameters as compaction, bunch length, and


 path length. In other words, the trims needed to fix the observed drifts are consistent with


expectation. 

A careful injector setup produced good bunch compression at the same trim element strengths as decorrelated injected phase from arrival time at the wiggler. 

It is expected that the existing sextupole sets will be adequate for initial operation with the third module. As a fallback, additional coils can be added to the existing magnets to further push the performance. 

Management:

We prepared and distributed the final agenda for next week’s (March 10-11) FEL User Meeting and Laser Processing Consortium Workshop. We are expecting over a 100 attendees.

We received from ONR on Wednesday a draft revision of our FY04 MOA between ONR and DOE for the 10 kW FEL commissioning and testing operations. Comments on the draft were returned to our DOE Contracting Officer this morning for submission to ONR this afternoon.

The FY04 Interagency Agreement and SOW between DOE and AFRL for the UV FEL activities was returned to our AFRL program officer today for review and sign-off.

A design review on the various optical systems that are being designed and tested for the 10 kW push was held this morning.  All activities in the plan are on track per the schedule shown in our Feb. 6th plan.

Our two FEL commissioning coordinators, Dave Douglas and Steve Benson, chaired a progress review meeting with members of CASA on Thursday so that CASA could provide additional support for upcoming commissioning activities and the planned BBU studies with the 3rd cryomodule.

A design review is scheduled on March 18th for the Aerospace microfabrication station.

A design/ fabrication review of the permanent magnet 2.8 micron wiggler is scheduled for Monday 3/8 with STI at JLab.

WBS 4 (Injector):

A newly designed support tube mount for the implantation system is being fabricated by the machine shop. The design suspends the tube from one end into the plasma and should do away with minor arcing problems encountered in the past.
WBS 6 (RF)

All RF systems are operating normally.

FL03 Commissioning - All tuners and interlocks have been checked and tested.  The calibration parameters were entered.  An RF gradient of 17 MV/m was established in the 1st. cavity as of this writing.  The Drive High value has not yet been established.  The commissioning of FL03 is going well.

WBS 8 (Instrumentation):
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This was an exhausting week between beam operations, supporting the third cryomodule commissioning, and building new hardware for the machine. The week ended with running the machine for Beam Break Up (BBU) studies Friday night (and possibly on Saturday). George Neil had a pretty good idea this week to solve a tune-up problem, so we built it (see photo). The problem is the time constant for the very high power monitors; when tweaking the setup, one must have an inordinate amount of patience (especially difficult for members of the FEL team!!!) and watch for miniscule rises in temperature of the dump cooling water. The "tune-up tube" monitor has a 1/8" SS tube intercepting the FEL beam in front of the dump, instrumented with 2 RTD thermometers connected differentially. The output is 5 degrees C per volt, with a response time less than a second. The device was conceived while running at lunch Tuesday and operational in the beamline (& in EPICS) by Friday morning. During the high power run Friday afternoon the device proved not only a good power monitor but also works as a position monitor.
    

Upon completion of the second Beamline Gate Valve Controller test box, several cards were tested. It was determined that a different power supply would better suit the test boxes, and thus the power supplies were exchanged for more applicable ones. A second Vacuum Ion Pump test box was completed and tested.  Fabrication has begun on another stepper motor chassis to replace the spare that was installed for the I & C centers.  Fabricated, tested and installed a Beam line vacuum interlock chassis to support the testing of the interlocks for the new cryomodule. 
    The 4-Ch Pre-Amplification Chassis design has begun.  Jessica is currently working on the design and documentation for the Front and Rear panels.  The 4-Ch Pre-Amp Board design was submitted to EECAD for PCB layout and schematic documentation. Parts are currently being gathered and documentation of the parts list is in progress. The Analog I/O Board has been revved to correct changes to the Charge Counter circuit, the changes have been made and new boards will be sent out early next week. Effort has begun on the installation of the power supplies for the new octupole magnets for the 5F region.  MOT5F01 and MOT5F03 will be powered with the Dansfysik 896 power supply (in house) and their corresponding control and interface modules. Received from the ME group, to review, the design drawings and stress analysis for the 1G dump hoist trolley. Readouts for cryogenic diodes (thermometers) have been added to lab 2's mirror test stand. As the temperatures drop the standard RTDs fall off scale.
    Tcl scripts were adjusted to meet their corresponding file structure after the network move. The Framegrabber is now fully updated on the new machine and on iocfel4. Testing has been done on the SLM's for centroid and width measurements. These measurements were to compare the energy spreads at varied degrees off crest. The interlacing fix is performing very well. There was a bug found in the driver for the capture card on the new machine. Seemingly, due to the kernel change that it is running on. The bug is that any buffers over #48 cannot be used. When an attempt is made at accessing this locations the whole machine locks.
    The range and accuracy of the EPICS vacuum pump readback signals for VIP1V00 & VIP1V00C have been confirmed. The systems performs exactly as it should, providing four decades of pressure readback ranging from 10^-10 Torr to 10^-7 Torr. In addition to confirming the signal performance, we are taking steps to make this data more readily accessible to remote monitoring. An EPICS screen is being made which will provide VIP1V00, VIP1V00A, VIP1V00B and VIP1V00C to the online video server #2 (felaxis02.jlab.org). The vacuum system performance data is online at: https://laser.jlab.org/devlore/config.asp?Item=1538.
    As development continues for a web-based operations schedule, the configuration control database log system is being upgraded to integrate the following logbooks: the operations logs (FLOGS), the schedule activity logs (shift summaries and FEL performance, machine updates, etc.) and a WBS systems logbook. With the logbooks integrated this way, the history of the operations schedule will be accessed from a common interface.
    Front and rear panels for the new video chassis are on order (F0282 & F0283). The "chassis panel feed-through board" (F0293) has been sent out for production. The revisions to the 32 channel crosspoint board (F0253) are done and will be sent out for the production run early next week.
    The first draft of a requirements document for an upgrade to the "Divide-by 40 Chassis" has been written.  Based on this document, we have started into the design documentation which will state specific components to be used and provide an internal block diagram. Refer to: https://laser.jlab.org/devlore/config.asp?Item=1582.

WBS 9 (Beam Transport):

Sextupole (SF) 

• 
Procurement on hold pending 10 kW efforts 
Sextupole Lite Re-coiling to obtain higher field 
• 
Next on the priority list 
Octupole (OT) 
•
The magnet test group has assembled one magnet and will have the other assembled by next


week. They will start testing the first magnet next Monday. 
Wiggler 
Electromagnetic Wiggler for 2.8µ 
• 
We received an acceptable bid for the parts and main assembly of the Wiggler. As of this 


writing, we are ready to place the order pending DOE approval. We will now work on trying   to get the wiggler here earlier than the nine weeks promised. 
• 
The ancillary items for the Wiggler (cooling water manifolds, coil pack holding brackets, trim

 
coils, mirror plates and mounting stands) were laid-out and detailing started. An additional


bid cycle for these will be run next week. 


• 
We signed off on the new beam chamber for the 2.8 Micron Wiggler and it is starting


fabrication in the Jlab shop. 
Scraper Outcoupler 
• 
Parts are on order and in fabrication. 

WBS 11 (Optics):

This week a number of efforts we've been running in parallel began to bear fruit.  Here is a summary:
 

Plan A is to obtain low loss 6 um optics.  

   Yesterday we received two newly recoated ZnSe outcoupler mirrors, received 1.5 weeks earlier than the original delivery date.  While the substrate is not of the best pedigree, we know this is less of a driver than loss in the partial reflector.  One of the mirrors is being sputter coated and will be brazed no later than Monday.  It will be ready for installation on Wednesday morning.  The other OC mirror was shoehorned into the portable calorimeter and tested this morning.  The results were flawed because of scattered light onto the holder, so we have no data to report at this time.  We also used some beam time this week (usually from 7-8 am) to measure the loss of a new AR coating and a HR coating.  The new AR coating had an absorption of ~ 600 ppm, 5X less than their previous attempt.  The HR did not perform that well, it's loss is ~ 1000 ppm, and it transmitted ~ 1000 ppm.

We received 3 figured Si mirrors that are ready to be coated by the best available vendor.  We have a quote from them and issued a PR today.

We received 4 unfigured, 3" ZnSe blanks of highest quality.  These were shipped to be fabricated.  Once back, will then be checked against specs and then sent out for coating.

 

Our three Plan B's had the following progress:

    Scraper outcoupler:  The rough machining of the first article is complete and returned for brazing.  We will get it back next week, after final machining and then polished and gold coated.

One of our polishing gurus tried polishing the back of a 4" copper mirror and turned in acceptable performance, 3X better than our spec.

 

Cryomirror:

George Biallas had this report: 

• 
Signed off drawings and are in bidding 
• 
We are experimenting with making the inner flexible inner can mirror support by e-beam


welding, brazing thinner material into a lapped continuous band and by wire Electro


Discharge Machining. One system should work.
• 
We are continuing work on a sub cooled liquid argon/ liquid nitrogen pumping system.

We did some preliminary experiments in the Mirror test Stand.  We have I&C setting us up with diodes, rather than RTDs, since they are out of range at cryogenic temperatures.  I&C will also run the appropriate cabling for the use of cooldown diodes in the OC vacuum vessel. 

2.8 micron mirrors:  We awarded a fabrication (and option to coat) silicon and sapphire mirrors this week.  The silicon HRs will be ready in 4 weeks.  The sapphire will take longer, so we are giving the vendor some 2" dia sapphire mirrors used in the IR Demo, and no longer needed.  We are also working to get a second source, and to find a test site that can do laser calorimetry.

    In a new activity, we agreed that one of G. Neil's "crazy ideas" was a good one; to fab a tune-up power monitor consisting of a thin stainless steel tube before the diagnostic beam dump.  The small amount of flowing water shows a fast temperature rise, allowing one to tune up the FEL, while the diagnostic dump's much slower response allows us to determine the power.  Kevin agreed to take on the fab, and we supplied the raw materials to construct it, then installed it last night.  Thanks to everyone involved.  

   We had a bit of good fortune with the drive laser this week.  After the loss of RF Friday evening, and the many hours of scrambling to get reasonable performance, I asked one of the RF gurus to try adjusting the RF feedback loop.  A change of ~ 10 dB and voila' - performance comparable to what we had for the IR Demo!  We do have an issue with low power, and will look at it next week while we're installing the new OC.

   We also discovered the incredibly bad odor we've had to endure seasonally was a plumbing boo-boo.  Now the Clean Room air is returning to normal and my dogs are more cursory in their greetings when I return home.
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