MEMORANDUM 

To:
Distribution 

From:
F. Dylla 

Subject:
FEL Upgrade Project Weekly Brief – July 14-18, 2003

Date:
July 18, 2003

Highlights:

Efforts this week were focused on completing all the work required for turning on the beam next week.  Although the installation of the dump and 180 degree bend were the big ticket items to be accomplished during this shutdown it will be evident from the activities listed below by WBS that there were a lot of details that had to be taken care of to get us fully ready for high power lasing.   We anticipate running first beam early next week followed by recirculation e-beam setup and validation in the following week in whatever time isn't spent at the Navy FEL workshop. 

Management:

In addition to attention to the above start-up activities, management also participated in a Director's retreat for lab planning purposes.

We prepared a draft version of our ONR-DOE Memorandum of Agreement (MOA) for

FY04 FEL operational activities and forwarded this draft to the DOE Contracting Officer for review.

Commissioning:

The major 180 degree bend GY magnet was hooked up in vacuum and aligned into position. We powered up the full string of magnets required for high power lasing and verified proper field and interlock protection.  A large number of new diagnostics in the recirculation line were installed, checked out, and calibrated. The vacuum system was completely hooked up all the way around the loop.  The new windows on the cryounit were operated to full gradient and out-gassed successfully after the unit was cooled to 2K.   The high power water cooled mirrors were installed in the mirror cans and the optical diagnostic bench for high power was assembled, aligned, and installed in the vault.  The drive laser optical line was re-aligned and calibrated.  The quantum efficiency of the photocathode was determined to have only decreased from 2.6 to 1.3% in three weeks of down time (this level is sufficient for initial start-up but we will want to re-cesiate within a week or so of beam operation).  The shielding blocks required for radiation protection were installed in front of the roll-up door and the shielding was stacked around the high power dump.  We will let the vacuum improve over the weekend (and pump out several quarts of surface-bound Tidewater humidity) before turning on beam next week.  
WBS 4 (Injector):
The Gun HVPS was modified to reduce the noise on the current readout.  It was tested at noon today.

The cathode scanner was recalibrated this week. The cathode dark QE dropped 50% in a period of about three weeks (from 2.6% to 1.3%).

Work towards modifying the PARMELA simulation code to include the overlapping fields of the gun and the solenoid has started. A satisfactory solution for the injector settings has been found using PARMELA for 350 kV and 60 pC. Simulations are in progress for 135 pC settings. A new technique for setting up the buncher gradient was tested in PARMELA. Instead of minimizing the bunch length at the cryomodule entrance (which leads to an increase in the longitudinal emittance), the energy spread should be minimized at ITV0F06.

WBS 5 (SRF):

Preparations are underway for assembly of the high gradient FEL cavity string.
WBS 6 (RF):

FEL Injector Quarter cavities were each processed up to 10 MV/m.  The Buncher problems were found and it now is operational.  Zones 2 & 4 cavities were tuned and are operational.  Two of the cavities in Zone 2 still need fine tuning.  This will be done when we come back on next

week.

WBS 8 (Instrumentation): 

Installation of the Happek interferometer for bunch length measurement has been completed and
alignment with a HeNe will happen on Monday.  Installation of the 1G dump, 5F01 and 5F03 viewer assemblies along with video and power has been completed. Viewer camera and limit switch alignment from 0F04 thru 4F00A has been completed.  The new lenses for the paddle viewers in 2F07, 2F09, and 4F00 were installed and the focusing blessed by S. Benson.  Motion and limit switching has been installed for the insertable dump at 5F10 and tested.
  

The SEE BPM 5F07 was relocated to 5F05 and has been functionally tested and is ready
for Ops. The PCB for the HR & OC Analog Buffer board and parts are in house and work is progressing.


Effort continued on the Charge/Dump chassis and the drawings marked up with the changes.
The 1G Fast Raster installation was completed and both the horizontal and vertical magnets tested.  2nd Arc string SF and QT wiring and interlocks was completed and DC power ramped.  Shunts for the Injection, Extraction, Optical Chicane and 2nd Arc strings have been installed as have the shunt protection resistors and are awaiting check out. Power and thermal interlocks for the Injection and Extraction strings was completed and tested but extra load needs to be added for the power supplies to turn on fully. This is in progress.


Supports for the BLM's in the 4F and 5F region have been fabricated and will be installed prior
to beam Ops. The BLM Checkout script and screens have been updated and functional.  Design and implementation of the EPICS records and MEDM interface for frame grabber was completed.  The integration between the interface and the backbone software is almost complete.  Testing has been performed to verify all proper functionality of the integration. With the upcoming re-assembly of the test lab, more detailed data will be able to be incorporated for the final modifications to showcase a proper demonstration.

MQT5F03 quadrupole was hooked up.  The dump water instrumentation for the 1G dump is installed and has been commissioned.  Several cables in the 2F/1G region were re-dressed into the appropriate cable trays.

Drive Laser Pulse Control (DLPC) - The DLPC upgrade is nearly complete. The MPS board is
installed, and it (with the digital integrator board) is currently being tested in system. The
interlocks for the MPS operations shutter and the ND2 filter have been migrated to the new system and have been successfully tested. The high level software is essentially done with only a few simple items which will be finished later today. The mechanical shutter is implemented and has been tested as well as the system's ability to "pre-trigger".  Over the weekend, we will spend time tweaking the performance to assure that the current limiting behavior due to changes in "Beam Mode" occurs as expected.

We are continuing to work closely with EECAD to finish up any outstanding drawings and to update existing drawings as equipment is modified.

Several items from the Quarterly Safety Inspection have been corrected. All personnel concerned
have been informed as to their responsibilities for corrections.

The testing of crystal quartz window material has been delayed until new material is received. The product is scheduled to arrive the first week in August. In addition to creating a new design for the wiggler viewers, an apparatus is needed to be designed for the SLM. The device will be used for calibration of the cameras, and is currently being built in the machine shop.

WBS 9 (Transport): 
Dipoles

Injector Dipoles (DU/DV)

• 
We have completed the installation of the two GV dipoles (one in the re injection region and one in the extraction region) after using one as a standard and characterizing the other at lower and higher momenta.  Formerly they had only been characterized at the nominal injection energy of 9.2 MeV/c.

Arc 180 Degree Dipoles (GY)

• 
We discovered one plate with a local deformation of .002 in the glue down of the bottom yoke.  Since we have experience that deviations of this order will affect the field profile, we will remove that steel shim plate, cut the deformed portion out and replace it.

•
We tested out the GG coils prior to anticipated assembly and discovered that one of the four coils is shorted internally.  We have sent that coil back to Wang NMR for repair.

Multipoles:

Trim Quadrupole (QT) / Vertical Arc Corrector (GC)

• 
When analyzed, the data from the QT with its GC corrector showed that when the small, “single quadrant” power supplies from the I&C Group are utilized for the corrector coil powering, the quadrupole exhibits an unacceptable increasing dipole term with excitation. When we used the “four quadrant “ power supplies available in Magnet Test, for the same function, the added dipole is not present.  The conclusion is that this correctors function needs four quadrant power supplies.  Fortunately Kevin Jordan is developing and has the parts for this type of power supply made from op-amps. Jim Coleman has plans to make the supplies as soon as his installation work is finished.

• 
The QT was re installed in the second arc.

Octupole (OT)

• We are working at shipping the steel.

Installation:

• 
The cut in half version of the downstream pole of the 1st solenoid in the injector was reinstalled after the spare set of special Haimson Correctors was installed inside.

• 
The CERN style adjusting cartridges used under the GY in the second arc exhibited problems.  The polyurethane pucks extruded as the cartridges were run beyond their design height.  Some of the pusher bolts failed while trying to push the magnet in X and Z.   As of this writing, the magnet is aligned within 0.3 mm and bottle jacks are taking the weight.  We are working on a solution.
WBS 11 (Optics):

This week was a full-court press to complete installation of optics for high average power lasing.  Much was accomplished, so only the highlights are given here.

 

At this writing we have installed the HR deformable mirror with the chip on it's edge in the position of the nonexistent 4" broadband mirror.  The 4" OC mirror was successfully brazed, however when we installed it, we discovered that there is excess braze that prevents the mirror for registering properly.  While we could probably lase with this situation, it is awkward, and so we've decided to vent the vacuum vessel, pull the optic, and trim the braze.  This will cost us a day in getting the pressure low enough to open the valve to the beamline, but it will not impact the schedule for lasing.  In the process, we have accumulated some more data on the effects of annealing the glued optics in a nitrogen atmosphere vis-a-vis simply placing them in an evacuate chamber.  The vendor has been helpful as well, and is expediting delivery of a recoated HR mirror by the middle of next week.  It will be assembled to make a deformable assembly and installed at the next opportunity.

 

We have also assembled and aligned the diagnostics suite of instruments on a larger breadboard, and installed a custom built cover over it to facilitate the purge over the optics.  This will be moved downstairs and installed later today, and aligned to the beamline early next week.

 

We received the prototype diagnostic beam dump (50 kW capable) and began setting up the hardware required to calibrate it.

 

The drive laser shutter was integrated into the drive laser pulse controller, and software records added to ensure it remains properly synched to the EO cell when a reboot is performed.  We checked the alignment of the drive laser optical transport, and calibrated the photodiode on the lightbox against the input power to provide a check of the photocathode quantum efficiency.  We noted that we are still losing a fair amount of power (~ 30%) on the hard aperture used to create the flat-top beam profile on the photocathode and will reset the collimation of the beam telescope to minimize that loss.  (Design of a nearly lossless beam shaper is in process). 

