MEMORANDUM 

To:
Distribution 

From:
F. Dylla 

Subject:
FEL Upgrade Project Weekly Brief – May 5-9, 2003

Date:
May 9, 2003

Highlights:

We achieved a major milestone in the FEL Upgrade: the start of electron beam operations.  On Wednesday evening we fired up the photogun with 350 kV on the cathode.  We are pleased with the vacuum, voltage performance, and stability of the gun after its third conditioning trial.  On Thursday evening, we succeeded in producing the first accelerated beam at 8.5 MeV by directing the beam through the injector cryounit and past the first injector dipole magnet.  Beam commissioning activities continue next week.

Management:

We reviewed and revised our presentation to next week’s meeting of the JTO FEL Technology Working Group (FEL-TAWG) scheduled for May 13th at ONR.  This meeting will provide input for the Navy’s plan for high power FEL development.

G. Neil attended the JTO Project Review meeting held at Albuquerque on this Thursday and Friday.  We are expecting funding for the second phase of our JTO projects on advanced drive laser development, cryocooled mirrors, and lethality studies very soon.

Next week, S. Benson will be giving G. Neil’s invited talk on “FEL Oscillators” at the 2003 Particle Accelerator Conference in Portland, OR, while George is attending the FEL-TAWG meeting.  At the end of the conference, Michelle Shinn will be giving an invited talk on “Industrial Applications of High Average Power FELs.  We are pleased to note that Steve Benson had a general interest article on FELs published in this month’s “Optics and Photonics News”, which is an issue dedicated to advancements in laser technologies.  See:  http://www.osa-opn.org/abstract.cfm?URI=opn-14-5-20.

Operations Summary:

We heat processed the GaAs wafer this week and made a cathode.  The quantum efficiency and red to white response was acceptable for commissioning.  We then ran up the gun voltage and found that we could reach 350 kV on the cathode electrode with no field emission evident on the downstream viewer.  This validates the concept of internal cesiation.  On Wednesday we aligned the drive laser onto the wafer and turned on low current beam to the first viewer.  No problems were seen.  One Thursday we turned on the RF systems and threaded high current (pulsed) beam through the injector cryounit and past the first injector bend magnet.  This allowed us to estimate the beam energy as 8.5 MeV.  The field emission at this gradient is higher than we would like so we will helium process in the cryounit early next week in an attempt to eliminate the field emission and allow higher gradients to be run.  Our injector setup operations were impeded by a damaged first viewer after the cryounit.  This was repaired today.  Shown below is the beam signal from the injector beam loss monitor after the cryounit. Note the nice tophat profile of the signal.
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WBS 5 (SRF):

All cavity assemblies for the FEL third cryomodule are now complete.

WBS 6 (RF):

All RF cavities can make their “drivehigh” values, except for the Quarter Cryounit.  The Quarter can presently make 9.0 MV/m maximum before faulting on waveguide temperature (CWWT).  Last night, high field emission was observed coming from the Quarter and this may account for the hot CWWT readings and faults. Helium processing is being planned for early next week.

WBS 8 (Instrumentation): 

Machine Protection System (MPS) - MPS-Ops screen is still under revision Beam Loss Monitors (BLMs) - The first four BLM’s have been fully installed and used in commissioning including the use of the analog outputs thru the AMS system.  Drive Laser Pulse Control (DLPC) - The modifications to he micropulse frequency interlocks for Beam Modes 1 & 2 are being done.

Much effort this week has been supporting beam operations.  Beamviewer interface boards were populated and 30 additional Beamviewer interface boards were ordered from the vendor to support the spares and UV upgrade inventory.  Effort has continued on terminating signal cables for the Instrumentation Centers in the vault.  Power, controls and video signals for paddle viewers 2F07 and 2F09 terminated and checked out.  

Work continues with the framegrabber project.  A meeting with A.Grippo this week resolved issues about compiler problems.  Implementation of search algorithm is resuming.  We have received the first check print for the MPS System Print and a new revision for the Charge/Dump Current Monitor Buffer Driver Board.  Drawings have been completed for the 29VAC power supply box and the Charge Totalizer Board (Rev. A) 

WBS 9 (Electron Beam Transport):

The manufacturer (Wang) of the large 180 degree dipole magnets (GY) has shipped the second and final magnet of this family to us.  The first GY is on site and fully qualified.  It will be installed for high power (recirculation) operations when we have completed our first light demonstration.  This second GY will be qualified after arrival and is not needed in the FEL Upgrade configuration until after we install the 3rd cryomodule.

WBS 11 (Optics):

We spent the available time in the vault to reconcile the newly aligned external irises with the wiggler viewers.  To minimize steering from the cavity optics, we vented both optical cavity assemblies and removed the surrogate 4" mirrors, then pumped the vessels back down.  Once we could open valves again, alignment still showed some inconsistencies.  After some discussion, we decided to align our optics to a trajectory that passes through one of the external irises, and then through all the wiggler viewers.  That way we ensure the optical mode is collinear to the e-beam.  That done, the ultraviewers were aligned to the same targets, and then the 2" cavity optics were aligned.  We are now setting up the remaining hardware to set the cavity length.  We will then install the first light diagnostics suite.  Once this is complete, we are completely ready for first light lasing.  Cables from the optical cavities to the PZT controller were pulled and are being terminated.  These cables, as well as the optical encoder and y-axis motor connections are also being reterminated into a better strain-relieved and anchored box.  

We assisted with operations (drive laser), and modified a thermopile by placing an IR-blocking filter (glass) over it.  Beamline enclosures and cover interlocks were made for the ultrafast lasers in user lab 6, and installed on one of the laser systems.  A power supply/controller for a Stanford Research voltage preamplifier was fabricated - this will be used as a line driver for the calibrated pyroelectric detectors when used in the vault.

