MEMORANDUM 

To:
Distribution 

From:
F. Dylla 

Subject:
FEL Upgrade Project Weekly Brief – March 31-April 4, 2003

Date:
April 4, 2003

Highlights:

The last GX magnet was installed in the tunnel.  Of all the major magnets systems we had to produce to ultra-tight tolerances that only leaves the final 180 bend magnet to be installed and measurements of that magnet are progressing nicely.

Gun reassembly is progressing well getting ready for a bake out.

Special Meeting Notices:

FEL IR/UV Upgrade Semiannual Review:  April 9-10, 2003 

At Jefferson Lab (ONR/AFRL/DOE invitees only)

Management:

Primary efforts this week were concerned with preparations for the Semiannual Review next week and chasing the status of signoff of our funding documents with the Navy and Air Force to cover support for the rest of the year.

We also prepared a Work for Others to support a continuation of our Laser Materials tests for JTO, ONR, and Dahlgren.  It is in local signoff.

WBS 4 (Injector):

Gun HVPS - While calibrating the Ripple Monitor for the HVPS, I uncovered a resonance at 1.95 MHz which appears to be in the measurement stack.  This resonance is at the same frequency K. Jordan observed on the current measurement output.  The vendor was contacted on how best to handle this problem.

WBS 6 (RF):

Quarter - Unit 4 was operated at low RF gradients.  Unit 3 had its cabling to the Fast Body Current chassis corrected.  The Crowbar trip circuit is being modified to provide more current drive to an opto-isolator.  The Quarter will be operated again this afternoon.

WBS 8 (Instrumentation): 

Operational details of new BLM (Beam Loss Monitoring) system are found at http://laser.jlab.org/blm.  Twenty four channels of BLM cabling (0F02 - 4F10) have had the termination's completed upstairs and in the vault.  There is still a need to review the location of the PMT assemblies to insure proper coverage.

MPS/DLPC Integration - The Rep-Rate Generator, Pulse Width Generator and micro pulse generator boards for the upgraded pulse control system have been relocated into Lab 5 (iocfelt2) where the full system is being commissioned along with digital integrator.  At present, we have copied all the software over to the development IOC (along with the hardware as well) and our current efforts are in confirming all the basic functionality of each module and refining the EPICS interface.  The digital isolation module (F0119) was ECOed this week.  The board was modified to increase the minimum spacing between traces from 5 mils to 8 mils.  This change will significantly reduce the production cost. 

A final check of all of the BPMs is in progress.  There are a few set of extension cable that are late from the vendor, but will arrive next week and then the remaining detector will be connected.  This does not impact the full system test that are nearly complete.  The individual channel gains are tested using an RF source in the tunnel and adding -3dB to each of the 4 leads and confirming the EPICS readout moves the appropriate amount and in the correct direction. This also gives us the opportunity to confirm all of the connections are torqued to the correct specification.

The differential pressure detectors for the dumps have been installed and are connected in the vault.  The previously used RTD temperature sensors are too long for the thermowells, new ones are on order and will be installed next week.  The first of the new Dump Current Drivers has been built and is in the testing phase.

The vacuum system is also in it's final throws of commissioning.  The two differential pumping stations (on either side of the SRF cavities) required re-activation of their NEGs (Non Evaporative Getters). 

A 3 phase distribution chassis was completed and installed in Zone 5 to provide AC for the eight Apogee power supplies in Zone 5.  Eighteen channels of fiber optic was also installed to support the VME controls for the 896 interface modules. 

Three (3) Beam viewer Interface boxes were modified to accommodate the new paddle viewer assemblies in the 1st Arc and Optical Chicane regions and are currently being installed.  Installation of windows for the viewers and SLM ports has begun on the second arc.

The high voltage power supply analog interface board is fully operational and calibrated.  There were a couple changes so the drawings are being updated and new boards will be made.  The digital has been operational for weeks now and there are tested spares available. 

An AED (Automatic Electronic Defibrillator) has been ordered for the FEL.  All operators will receive training on its use once it arrives.  Volunteers needed for commissioning.

For the convenience of all, the FEL accelerator readiness review web site is easily reached from laser at:  http://laser.jlab.org/arr.

WBS 9 (Transport): 
Work Arounds

Substitution of IR Demo 180° Bend (DY) for the Upgrade 180° Bend (GY) in the First Arc and installation of a GW beyond the Optical Klystron as a diverter-to-the-dump magnet.

•
We added more resistance to the circuit of the temporary diversion dipole at the end of the optical cavity. We tested the power supply and it is qualified for full current.

Dipoles

Optical Chicane Dipoles (GW)

•
No progress.

Injector Dipoles (DU/DV)

•
The Large Injection Chicane Dipole whose Purcell gap plates were re-glued by the JLab shop was mounted on the stepper test stand and tests started.

Arc 180 Degree Dipoles (GY)

•
Magnetic testing of the first GY dipole continued its startup.  The spreadsheet manipulation of the raw data came under scrutiny.  After extensive review of the calculations of field integral, the difference in effective length from the first half to the second half is 2 mm for a total length of 314 mm.  Nuclear Magnetic Resonance (NMR) probes gave us some anomalous readings and Hall probes had offsets, all of which we resolved.  At week's end we are establishing the working current to establish the correct core field (It is within the shunt capability) and setting the angular position of the field clamps to obtain the correct change in field integral with radius.  By next Tuesday we anticipate validating the uniformity of the field at 145 MeV/c and utilizing the GG coils to bring the field integrals to the value specified by David Douglas.

•
Wang NMR is having difficulty potting the first coil of the second dipole.  The mold was not vacuum tight and had to be disassembled and re-sealed.  They plan to pot as this is being written.

•
We were able to obtain water clear glass windows for the synchrotron light ports in the GY chambers from a local glass shop.  This is a work-around for the fused quartz windows that have not been able to be made (to date) by Ceramaseal.  They were glued to the chamber ports with Michelle Shinn's epoxy system that is good for high vacuum applications.

Arc Bend & Reverse Bend Dipoles (GQ, GX)

•
The last GX magnet passed preliminary qualification measurements at 145 and 80 MeV/c in the UV configuration.  The coil had no leaks.  The magnet was installed in the machine with its vacuum chamber this morning.  That completes all the arc bend and reverse bend installations.

Octupole (OT)

•
The order is ready to be placed anticipating the next batch of commissioning money.

Correctors

•
Hiroyuki Toyokawa finished installing the GZ horizontal corrector within the third GW dipole of the Optical Chicane.

•
Jeff Dail of the JLab Shop started winding the coils of the GA vertical corrector of the Optical Chicane.

•
Jim Breeding of the JLab Machine Shop worked on removing material from the edge of a flange in the Optical Chicane to install the above vertical corrector.

•
The vacuum group, back from the CEBAF down period is working at fixing various probable leak sites as well as at connecting the 2nd arc chambers.

WBS 11 (Optics):

The OC OCMMS optical beam is aligned so the return reflection off the OC mirror is detected.  The HR OCMMS optical hardware is mounted in position, and we begin aligning it today.  We have seen aberrated beams launched by the ultraviewer, and systematically (by measuring the wavefront distortion) eliminated the two mirrors that launch the beam into the optical cavity as the source.  That left the large vacuum viewport.  We replaced it with a smaller viewport (from

the IR Demo ultraviewer system) and solved the problem.  We'll update the drawings and incorporate that lesson into the OC ultraviewer.  The repeatability of the ultraviewer is ~ 30 urad or less, reflecting what we learned from tests we did 16 months ago.  The current matching scheme always gives us a good retroreflection.  We continue rough aligning (to better than 0.5 mrad) the other mirror holders in the optical cavity.

Other activities:

We continued work on presentations for the Navy semi-annual review.  We cleaned and measured the total wavefront distortion of the glass that will be used for temporary viewports that go on the GY magnet chamber, selecting the best two.  We modified the LSOP for User Lab 1 so we can install the oscillator for the advanced drive laser in that room.  The laser is in US Customs and will arrive soon.  We provided technical expertise and equipment to help with the installation of the OPA in User Lab 6.  We have refined the EO cell replacement system so it produces a 400 us chopped beam (easily changed to longer periods) with low timing jitter.  We have a novel optical design for a beam shaper for the current drive laser and are placing RFQs.

We reviewed progress on our project to equip the FEL with a pulse stacker.  The design is completed and approved.  Purchase requisitions for nearly all components have been submitted and much of the equipment has already arrived.  Present plans are to locate the unit in FEL Lab 2, with an eventual move downstairs.  We are at or slightly below budget. ONR has granted an extension so that the project completion date is now 4/30/04.

