MEMORANDUM 

To:

Distribution 

From:

F. Dylla

Subject:
FEL Upgrade Project Weekly Brief  - September 26-30, 2005

Date:

September 30, 2005

Highlights:
We had another busy and productive week of installation and shut-down activities on the FEL Upgrade. Highlights include:

-
a full set of high power 1.6 micron optics and a new broad-band output coupler were successfully installed in the optical cavities

-
the new PM wiggler control system was exercised with both the supplied computer and the JLab computer

-
the PM wiggler vacuum chamber was nearly completed; it will be installed next week so that the optical cavity alignment can begin

-
all cavities in the injector cryounit the first FEL cryomodule  were rf processed; interlocks are being checked on the second module (FEL04) and the third cryomodule (FEL03) was warmed up to room temperature for leak checks prior to cool-down and processing.

-
new Beam Position Monitor (BPM) electronics were successfully bench tested.

-the remainder of the new sextupole magnets for the IR recirculator and the dipole magnets (GW) for the THz chicane in the UV FEL were shipped this week with arrival expected on Monday

-
the THz beam-line was re-aligned

We were notified by the Patent Office that Michelle Shinn and Shukui Zhang received a patent on their design for a single element optical beam shape profiler.

Management:

This was a busy week for closing out the FY05 finances. We are pleased to report that Navy and AFRL funds that were scheduled to expire at the end of this year were spent per plan.  We end the year with a modest of carry-over of two funds for the fiscal year transition.

Today we had a visit by the ONR Public Communications Office for a tour and briefing on the Jefferson Lab FEL Program. 

F. Dylla attended a  review of the DOE sponsored High Energy Gamma Source project at the Duke University FEL Laboratory on Sept. 27-28.

Gwyn Williams attended a joint NSF DOE-BES meeting in Washington to discuss the path forward for the THz network.

WBS 4 (Injector):

The electrodes for our upgrade gun assembly have been coated with the field emission suppression film developed in collaboration with the College of William and Mary. Three tube electrodes 12 inches long each and the ball cathode were processed in W&M's plasma chamber for a total of 160 hours. These coated electrodes will be installed in the ceramic stack as part of the gun final assemble later on.

Remounted a flat electrode previously coated by W&M in the high voltage test stand and this time we also mounted an RGA. The high voltage test stand was baked during the week and we plan to test the electrode under high voltage next week.

Supported work on the multislit and viewers for the injector continued this week as well as lab preparations for completing the clean room area where the gun will be assembled.

WBS 5 (SRF):

Ampere-class cryomodule update:
    We took another small step forward this week with the assembly of our first five-cell model with waveguide end groups on both ends. The end groups are half-scale models of the 750 MHz design while the cavity is made of five CEBAF-style cells that we had in hand already. Simple low-power HOM loads are made of carbon loaded foam in straight waveguide extensions. In the real module these will be folded parallel to the beam axis to keep the design compact. We are measuring the HOM frequencies and Q's with and without loads and with the end groups in line and staggered (as in the pictures). We expect the staggered ends to couple to a wider selection of HOMs than if the loads were lined up. For this first go around the cavity has not yet been tuned field flat, i.e. all the cells are nominally the same shape. We want to see what effect tuning has on the HOM Q's. If the effect is small we may be able to use only one set of dies and make all the 750 MHz cavity half-shells the same. 
   We also spent a fair amount of time in the last week or two working on the resource loaded schedule for FY06-08. We believe we have a plan that fits within the expected funding profile. We had to slide some activities and procurements into FY07 and 08 to balance the books. We resolved some resource conflicts between FEL projects, particularly in the area of engineering and design, though the potential for conflicts with other non-navy projects still remains. Critical path runs through the prototype cavity as we had to hold off on purchasing the niobium in order to balance the books in FY05.
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WBS 6 (RF):

   The interlocks and machine protection circuitry in FL04 were checked and verified.  Further tests will be done before final operational status is declared but everything appeared to work OK.

We replaced the crowbar in an injector high voltage power supply.  The old tube had died of old age.

   We supported the operation and checkout of Zones FL01, FL02, and FL04 with various rf support tasks and debugging after reassembly of the systems subsequent to their processing and tests by the SRF group.  All systems are presently operational.

WBS 8 (Instrumentation):

   Work in the vault continues trying to improve as aspects of running, this included multi-slit, BPMs, viewers, and putting our Shiny Bald Guy lens on an actuator so Dave didn't have to keep trying to look through him. (Thanks to the Optics group for the actuator permanent loan).  Replacement of the cameras in the vault that needed to be swapped began this week. A total of 8 were changed out and only one or two of those need some further work. The camera in the 2F region just past the 1G dump needs some work (camera with the crazy kravetz/kortze prizm setup). I replaced camera but have no idea how to align the viewer. One other camera in the 1f region needs a new red filter. I tried dusting it with some gas but it didn't seem to help the obvious scars on the filter. The remaining cameras that needed to be replaced will be replaced first thing next week along with conquering of the other viewers that Dave listed that might possibly be frying or need some alignment/adjusting.
    The area cams in the FEL labs were also fixed this week. A camera is up and functional in 

lab 5. The lab 3A camera is in place and the power is run, but at the time of departure today the camera was not agreeing with us and was obviously a bad camera. This will also get fixed first thing next week. Lab 2's camera was also moved so a more accurate view of the experiment setups and the same can be said for lab 1. The routing of the video signal may need to be checked for the lab 1 area cam also. The camera seems to be set so it is sending the signal to the lab 1 monitor in the lab as opposed to sending the image to the control room monitor.

    The latest edition of the 4-Channel FEL BPM Electronics have arrived.  A single board has been built up and tested successfully.  The remaining 9 boards are being assembled at this time for installation in the machine.  The enclosure panels have been sent out for quotes and will be ordered today.  A finalized plan as to how to incorporate these new electronics with the existing system has been developed.  In order to compare these electronics with the existing system we will install 3dB couplers coming off of the BPM and attach to both sets of electronics.  This will provide us with a comparison of both sets of electronics and a verification of the new BPM Electronics functionality.  A finalized list as to which BPMs we will connect the new electronics to has also been generated and the cable requirements is being looked into. RF couplers to use on the multipass BPM signals are in. We will begin to install the couplers to following BPMs: 1F01, 1F03, 1F04 and 1F04A. We are in the process of updating the BPM software to include the Generic Signal Analyzer Tools.

    The prototype Sextupole Reversing Switch control board has been successfully tested.  The schematic for the reversing switch is being generated and the board order will go out once the Gerber data is ready.  The Charge Dump Current Monitor Chassis has been repaired.  The coulomb counter for the 1G03 Dump was not functioning properly due to problems with the CAN-BUS module wiring, this was resolved and the counter began to function perfectly.  Documentation of the 1G03 Dump current measurement electronics is in progress.  All of the changes that were made to the system in an effort to reduce the noise on the signal are being incorporated into the next generation of electronics.

    Progress continues on commissioning of the new wiggler, the local pause buttons were installed and tested as well as the new wiggler Galil controller.  Communications were established to the wiggler with our pc.  We also opened wiggler to 10cm to allow for the vacuum chamber to be installed.  The area was prepped for the chamber install by removing the dial indicators and disabling wiggler movement with lock and tag.  Coordinating the lock and tag training with the vacuum group.

    Working on an addition to the FEL Update software.  It will post the trim cards and their firmware versions for tracking.  Setting up the file system for the WesCam Save Compare tools, saving image sets from the machine for later comparison.  These tools will be ready when we come back on-line.  Working with Pavel on some EPICS implementation of some THz diagnostics.

     The vacuum system cabling for the UV upgrade has been completed with the Cold Cathode signal, HV lines and the Piranni signal lines installed. Locations for the UV Beam Loss Monitors have been determined and preparations for installation for the HV and signal power cables have begun.

WBS 9 (Beam Transport):




 Sextupole (SF)

•
Testing the first unit was held up by QJ/vertical corrector testing on the stepper stand.  The first unit was therefore sent to the North Linac Gallery power supply folks to match power supplies to the magnet characteristics. 

•
The remaining ten units were shipped from New England Techni-Coil.

Replacement Chicane Dipoles (GW)
•
The remaining two units shipped.

UV Line

• 
STI checked the last item in explaining a 30 Gauss discrepancy between X and Y plane gradient integrals. It was not the “smoking Gun”.  STI reports that the probe for measuring the QX quads traverses the same distance in both X and Y planes to within .001 inch – within tolerance.  We are thinking of Plan “C”.

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

•
The Regional Assembly of the 8Fsub4 was signed


•
The NEG Pump cartridge holder design is on hold. 

UV Wiggler Progress

•
No progress on the new Wiggler vacuum chamber.

IR PM Wiggler Vacuum Chamber Progress

•
The Wiggler Chamber was completed and passed leak check.  Unfortunately, a layout error placed the BPM flanges in the wrong position.  We are applying a simple cut and weld operation to fix the problem. 

Down period issues for the IR portion of the FEL

•
SF Sextupoles still need measurement.

•
Magnet Test is testing the QT/GC combined function magnets over the matrix of values necessary to prove it out.

•
The replacement paddles for the Multislit were finished, however the paddles have a different hole pattern from their rods and they will have to be opened up.  

•
The shop is working finished 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 wiggler was checked out with the STI controller and with the JLab computer.  Positioning was accurate and reproducible and all interlocks and safety stops functioned as required.  We eagerly await the installation of the vacuum chamber next week.

WBS 11 (Optics): 

FEL mirrors:
This week, a set of 3" 1.6 micron mirrors was installed in the optical cavity.  In the lab, they passed our metrology. We must wait for the wiggler chamber (with new OCMMS crosses attached) to be set in place, then the wiggler viewers aligned, before we can align them and check for in-situ mounting aberrations.  A new BB HR was also installed, to replace the one that we thought had debonded from its deformer.  However, it checks out fine upstairs, so we will have to check the wiring and instrumentation.

Other Activities
Of the 6 primary tasks enumerated 4 weeks ago, we are working the last two, extend the optical transport system to User Lab 6, and prepare for the 2nd generation OCMMS.  Various tees for the ion pumps and instrumentation, as well as spool pieces, are being fabricated on site.  The User Lab 2 cassette stepper motor was installed, and the limit and position switches wired up.  While working on the HR vacuum assembly, we removed the cryopump to repair its gate valve.  We also replaced the windowed gate valve.  The existing Y-axis motor for the OC was replaced with the better version we've been using on the HR.  The motor is wired up, wit the encoder to follow next week.  Working with I&C, electronics that will MUX the OCMMS fast steering is being designed.   A longer LBO crystal was installed in the drive laser.  For nominal lamp current (35 A) the SHG output increased over 15%.  Our ultrafast laser system was moved from UL1 to UL3 in preparation for doing EO sampling of the THz pulses.  We are also working on additional optical diagnostics for the injector.  

UV FEL
The bakeout tent was received.  The first article UHV piezo was received.  We will test it for outgassing.  New, nonorganic epoxies were also received.  We will test the outgassing characteristics.  If good, we will use them to seal our vacuum valve windows.  As mentioned above, OTS work will extend it through UL4.

Terahertz:

This week we performed the first major alignment of the beamline optics.  We removed the spool above the first diamond window, removed M4 and implemented remote operation of M1 and M2 in order to facilitate these activities.   The reverse tangent alignment laser now strikes M1 correctly and is transported through the center of the first window at F1.  Further, a pin-hole at F1 gives a good image at F3.
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