MEMORANDUM 

To:

Distribution 

From:

F. Dylla

Subject:
FEL Upgrade Project Weekly Brief  - June 27 – July 1, 2005

Date:

July 1, 2005

Highlights:

This was the second week of our planned 2-week early summer shut-down for maintenance and installation activities.  As of this writing we have completed all the activities on our list except for some viewer maintenance in the return arc and the installation of the new 1.6 micron high power optics in the high reflector cavity.

These remaining items are being worked on today and if all goes well we will commence with hot check out of the various subsystems and start-up of the FEL on Tuesday after the July 4th holiday.  We thank the SRF and Cryo teams for quickly and successfully cooling down our injector cryounit early in the week so that this critical system is back and ready for operation earlier than originally planned.

The optics team has successfully completed the installation of high power 1.6 and 1.06 micron optics in the outcoupler assembly, and 1.06 micron and broadband optics in the high reflector assembly. These optics appear to meet our specifications for distortion limits as observed with our lab metrology, and our in-situ diagnostics.

Maintenance/Installation Activities:

The followed was accomplished this week:

-
the injector cryounit was cycled back to 2k after replacement of a leaking vacuum isolation valve on the downstream side

-
the “multislit” diagnostic was installed for measuring the emittance in the injector and is ready for operation

-
fast valves for isolation of the return recirculation arc from the linac and for isolation of the optical transport line from the linac were installed and await hook-up of the controls

- 
a leaking ceramic break was replaced on the energy recovery dump

-
preps for the core drilling was completed for holes in the accelerator vault cabling for the UV wiggler cabling and the synchrotron light monitors for the streak camera diagnostic; these penetrations were plugged with poly bags for shielding

-
viewer assemblies are being replaced in the return arc (today)

- 
a CSR diagnostics designed by Univ. of Md. was installed at the end of the linac; and a second CSR diagnostic is being readied for installation in the THz chicane

Management:

A planning meeting was held this week led by our chief commissioners (Douglas and Benson) to organize the start-up of operations next week as we ready the machine for average power pushes at short wavelengths.

The regular UV FEL planning meeting concentrated on completion tasks for the last quarter and initial planning of UV hardware installation activities for the end of summer shut down.

We were pleased to have our ONR Program Manager, Quentin Saulter join us this Thursday and Friday morning for a review of our technical, cost and schedule performance on Navy funded tasks as we cross into the fourth quarter of the fiscal year.

We also reviewed our preliminary task list for FY06.

Gwyn Williams gave an invited presentation at the Workshop on Infrared Microscopy and Spectroscopy in Rathen, Germany.  The meeting was attended by many key IR and THz scientists from fields of biology, geology, physics, chemistry and materials science.  There was intense interest in the JLab capabilities, and the meeting spawned several collaborations that will considerably enhance our scientific program.

WBS 4 (Injector):

Our stalwart injector crew is off changing diapers or telling the Daresbury group how to operate their new injector.  In their stead here is a brief injector report. 


With the downstream cryounit valve replaced we were able to install the multi-slit diagnostic.  This should allow us to measure the Twiss parameters of the beam at the cryounit exit.  Some time next week will be devoted to commissioning this new diagnostic.  Many thanks to all those who made this possible.  The viewer flag on ITV0F04 was also changed out to allow a larger useable area.  This will also ease injector setup since no gronk will be needed to get a beam profile during a miniphase procedure.  Once the valve was replaced we could cool down the cryounit and this was done without incident. 


The drive laser transport throughput was measured.  The transmission to the entrance of the light box from the aperture in the clean room was 90%.  This number allows us to know the power reaching the cathode once the power in the clean room is measured.  The throughput of the light box was measured to be 29%.  This is dominated by the reflectivity of the gallium arsenide.  We will now try to measure the reflectivity of a spare cathode wafer to see how much loss is coming  from the light box mirrors.  This may mean a slight adjustment in the number quoted above.

Gun HVPS – Is presently administratively locked out due to the work that is going on during this FEL down.  The lock will be removed this afternoon and the system will then be fully operational.
WBS 6 (RF):

 RF – In an attempt to recover some of the lost gradient, helium processing of zone 2 was attempted this week, but due to leaks around the cold windows this was not possible.  Just a small amount of RF power produced cavity arcs since there was poor cavity waveguide vacuum.  The zone was warmed to about 30 °K to release the surface helium.  Both the beam line and cavity waveguide sections were pumped out and operational vacuums re-established.  A different tack will be tried later.

Injector Test Stand RF – Six proposals have been received to build the HVPS and RF amplifiers for the Injector Test Stand.  Recommendations from the technical review committee should be ready in about 2 weeks.

WBS 8 (Instrumentation):

   Progress continued on the Beam Viewer Crate upgrade.  The processor/power card markups have been returned to EECAD with corrections and the next iteration of documentation will be reviewed once available.  The final details are being worked out for the back plane so the documentation can begin.  The BPM Upgrade electronics are also being worked on by EECAD.  An iteration of check prints has been received and several corrections were made and resubmitted.  Testing of the 4 Channel Diode Crate from the Zone 3 Cryo was completed and it was concluded that the problem was a software scaling issue. Work continues on the 4 Channel RTD design. 
   The MPS Beam Mode Card 2 was upgraded with the 15 pin connector fan-out to utilize all 60 channels instead of the previous 48 being used.  The cables have all been connected and the initial checkout has been completed. An MPS checkout of the Vacuum system will need to be performed when Ops begins next week. The stepper motor interface boxes for the 2G Dump and CSR Actuators have been completed.  The 2G Dump box has been installed and connected on the actuator in the dump and the cables were connected and tested.  The 150 MHz Band Pass Filter boards have arrived from Advanced Circuits are ready for loading once parts arrive.  The 4 Channel Fail-safe Interlock box was installed on the new multi slit setup in the injector region. This box will ensure collision free operation of the three solenoids that compose the new system. Control of the solenoids via EPICS has been tested and after some small alignment on the shield, all units are functioning properly. The control hardware for ITV0F04 and MQJ0F04 (air core corrector) were reinstalled. 
 The 3F12 beam viewer was reinstalled after the drawing for its new components were submitted to the machine shop on Tuesday. To install and align the current beam viewer, some modifications were made to improve the image as much as possible for the time being. Along with the new components that are being machined, the outer assembly of the beam viewer was also duplicated so that a clone could be built to test the new parts upstairs.  Once tested upstairs we will immediately be able to replace the old one without spending too much time on alignment. Once the new ITV3F12 is installed and aligned, the viewer in 2F06 will also be replaced.  The 1G dump Beam Current monitor instrumentation was re-installed, tested and calibrated. Stepper motor cables were run to the 2G dump and to the THz chicane.  The VME crate for IOCFEL6 was changed out in the control room. The old crate was replaced with a new 9 slot version, which will free up additional rack space in the control room. 
 Work is continuing on the GC power supply. During the testing of the board, it was determined that one of the power operational amplifiers had an incorrect gain and caused oscillations. This problem was corrected and testing of the other power operational amplifier and the rest of the board will resume on Tuesday. 
 Work continues on the coding of Coldfire micro controller for Beam Viewer upgrade. The device support, device drivers, database, and channel access are running on the Coldfire controller. Once the processor/power card arrives testing of the controller will commence.  A CEBAF meeting was held during the week concerning the site's switch from MEDM to the EDM display manager. Follow-up research to understand the new EDM and how to make the conversion for the FEL is in progress. This includes looking into the scripts that will require changes due to the upgrade of the display manager.  The WesCam software is going to be time bench marked and optimized as much as possible in attempt to run semi-realtime multi-slit emittance measurements. The Tcl functions needed for EPICS channel access by the automated miniphase and other scripts has been implemented. These functions have been fully documented and will be used by some CEBAF software staff.

WBS 9 (Beam Transport):
Sextupole (SF) 

•
Work continues at New England Techni-Coil. Cores were mated to their stands and field clamps and covers trial fitted. Full production of coil potting is in process with 24 of the coils potted.  

Replacement Chicane Dipoles (GW)

•
Work continues at New England Techni-Coil.  The forth core had its Purcell gap glue-down.  All coils are wound. The forth coil is potted.  Assembly of Number Two is underway. 

UV Line

• 
We continuing the path forward in qualifying the QX Quadrupoles of the UV Line during the week.   

- 
Tommy Hiatt is working at defining a “Commissioning Lite” for the test stand. 

- 
We are working with SLAC and STI Optronics to measure absolute strength to less than one part in 1000 of two quadrupoles.  It may be that measuring all the quads at one of these places rather than using the bucked mode below may be the best value.

-
To measure all remaining 24 QXs relative to the Standard QX  (above) in bucked mode, we checked out the ability of the Long, 2 inch Probe to resolve differences.  At week’s end this method appears to have the resolution.

•
Girder assembly drawings and drawings for piece parts for Region 6Fsub1 are ready for signature. Regional Assembly of the 8Fsub4 (Last) remains in preparation. 

•
The existing inventory of surplus girders continues to be converted to the required girders at a local vendor.

•
Neil Wilson’s crew prepared the aligned stands for grouting.

•
The JLab Shop started welding the first (Upstream chamber).

•
The Engineering group started design of the downstream corner chamber with a solid concept of how we will combine 3 NEG pumps into a cartridge on each side and substitute the partially magnetic, mounting parts with non-magnetic parts. 

UV Wiggler Progress

•
No progress on the new Wiggler vacuum chamber.

IR PM Wiggler Vacuum Chamber Progress

• 
The design of the wiggler chamber stopped while the designer took some vacation.
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WBS 10 (Wiggler):

   STI Optronics is doing the final alignment of the gap mechanism before installing the magnetic assemblies.  They hope to install the magnetic assemblies early next week. 
    All mechanical design items from the kick-off review have been addressed.  The magnetic design is expected shortly.  We have looked at the installation and find it to be not very hard.   A couple of lights need to be moved and some lifting plates need to be installed in a few locations.      

   Long lead time items for the UV wiggler are ordered.  The designer for the vacuum chambers was off most of this week so only a little progress was made on the vacuum chamber.

WBS 11 (Optics): 

FEL mirrors:

   This will be a somewhat abbreviated weekly, devoted to the FEL mirrors.  On Monday we calibrated the two new 1.6 and 1.06 micron DMAs.  Both had acceptably low aberrations, and we began to install them.  A procedure was not followed quite properly, and the 1.6 micron DMA was damaged.  We created two new DMAs, one at 1.6 micron, and a spare 1.06 micron.  In the meantime, we prepared to install the new outcouplers.  The 1.6 micron had been made weeks ago, and was known to be good.  The 1.06 micron still needed to be made, this was completed on Wednesday.  It has a small (< 0.1 wave) amount of astigmatism because the indium bond did not fill the gap uniformly.  We will be working on this issue.  Nevertheless, we were just over Steve Benson's rather stringent spec of 0.4 waves of astigmatism, and we agreed to install it.  The in-cavity metrology confirms the very good figure.

   At the time of this writing, we calibrated our new DMAs and found (and determined the cause of) an effect that stymied us last night.  We bond our DMAs at 22.5 deg C, but were (last night) testing them with  ~ 16 deg C cooling water.  The difference in CTE between the deformer and the optic caused the optic to bow, lengthening its ROC so much that we couldn't warp the optic without causing aberration.  This morning we hooked the DMA to a local chiller and were able to calibrate the 1.06 micron optic.  The 1.6 micron optic suffers from a slight decentration, which induced coma.  This aberration grows as we deform the mirror, and we just can't use it as it is.  It also appears to be debonding, as the ROC suffered a permanent increase.  We are debonding it, will use an adhesion promoting compound when rebonding it, and will put it in late next week.

 Other activities:
   Besides the work listed above, we completed the mechanical installation of the fast valve (hard piping compressed air to the actuator).  We also modified the camera mount on the adjacent turning mirror can to remedy an interference with the valve.  The NEG pump on the HR vacuum vessel was replaced with a spare.  The vacuum-compatible stepper motors for collimator can 1 and the OBPM arrived.   We welcome Christine Wheeler, a teacher in the Hampton School District.  She is on a DOE-sponsored program administered through the Education Dept., and will be assisting with the build-up and installation of the UV cavity alignment system and the IR OTS.  We also welcome Rui Yang, a graduate student from the College of William and Mary.  He will be assisting us with some of our ultrafast diagnostic techniques.

UV FEL
We are progressing with the procurement of optical cavity mechanical hardware.  Joe Gubeli was at the Aerospace Corp receiving training on the micromachining station's CAD/CAM system. 

Terahertz:

This week we continued our work on commissioning and characterizing the absolute power meter using a commercial thermal source.






