MEMORANDUM 

To:

Distribution 

From:

F. Dylla

Subject:
FEL Upgrade Project Weekly Brief – October 11-15, 2004

Date:

October 15, 2004

Highlights:

Substantial hardware progress occurred this week in the effort to complete the shut-down activities and get the FEL Upgrade back ready to run:
-
we made a cathode with good quantum efficiency ,conditioned to 350kV, and delivered  350kV beam to the first injector viewer.

- 
we aligned the drive laser and its beamline down to the cathode

-   RF was put in all the FEL cavities 

-
the debunching chicane vacuum chamber was installed

-
the machine protection system was exercised to verify that it was working

-
the wiggler was hooked up to water and power and the wiggler viewers properly aligned

-
the remaining beamline vacuum chambers in the back-leg of the machine were in the process of being hooked up as this report was being written

-
the safety shutter for the THz beamline was installed

-
the chambers for the optical transport system were placed and assembly of those elements was proceeding

-
markups of the Injector Test Stand drawings were passed back to Plant Engineering for incorporation in the facility modification bid

 

We began initial checkout of the systems in preparation for operations to begin next week.

We have scheduled replacement of the concrete radiation shielding blocks for next Wednesday, weather permitting.

Commissioning Summary (Steve Benson):

We started commissioning in earnest this week.  The drive laser was aligned and checked out.  The MPS system was checked out to the straight-ahead dump and 350 kV beam was run to the first viewer with no problems.  An Allsave file for the initial 88 MeV setup was generated.  The RF systems were run up to the gradients required for this Allsave.  We are seeing some gas evolution in the waveguides with new windows, as expected.  This slows down the RF turn-on but we can operate at the gradients required for initial operation.  There are still two cavities in zone 3 that have to be tuned and optimized.  The other 6 are in good shape and can easily run at the 2.5 MV/m gradient needed for 88 MeV.  The vacuum in the injection chicane is still recovering from work in the region but we can open all valves.  Most of the ion pumps are below their slow trip points.  One is above but should be down below the slow trip level in a few days.   The current plan is to continue injector checkout starting next Wednesday.
Management:

We presented a summary of the FEL Program to the Laboratory Core Managers on Thursday.
We held a safety discussion with the FEL group about a recent electrical accident at SLAC to help prevent a similar occurrence at Jlab.

We held two operations planning meetings to settle plans for initial operations with the new machine configuration.

We presented to Director's Council a summary of the LCLS Review findings from their CD-2B, CD-3a review in August with lessons learned for Jlab.

We prepared and reviewed talks for DEPS and the MW panel meetings next week.

The Monthly JTO program reports were prepared and distributed.

WBS 4 (Injector):

This week the gun delivered 350 kV electron beam for the first time after the FEL installation downtime.

The injector group provided support to the THz project in the following tasks:


- Completed and installed shutter mirrors


- Cleaned and assembled mirror mounts


- Optics table sent for modifications.

Studies on the field emission suppression coating continue in collaboration with the College of W&M. A coated tube suffered damage from arcing during its high voltage testing last month due to a failure in the current measuring line. A new test tube has been fabricated and is ready for polishing. A laser scattering systems is being mounted in the ion-source plasma implant chamber to study nucleation vs. pressure. We believe dust production during the implant run is the cause for arcing.

Gun HVPS - The printed circuit boards in the driver control units were cleaned.  This significantly reduced the drift problem with the current readings.  The HVPS is operational.

WBS 5(SRF):

 Note the progress in getting the SRF linac and all rf systems back on line (in the Commissioning Section).

WBS 6(RF):
RF - Miram curves were run this week for the klystrons in zones 2, 3, and 4.  The filament voltages for these klystrons will be adjusted next week. Miram curves for the Quarter and Buncher are to be run next week also.  All RF cavities were operated and tuned.  Additional conditioning is required before the cavities will be able to achieve their maximum gradients.
 

WBS 8 (Instrumentation):

We were able to start to breath life back into the machine this week! A brief period of beam operations took place Thursday evening. Final focus and alignment of the beam viewers were performed, alignment as well as the operational check off for the 0F, 1F, 2F and 3F regions to support Beam Ops in the front end and linac of the machine.  Installation of the 4F and Wiggler viewers is preceding, as well as, final alignment of the 5F region. The beam viewer shielding was delivered from the machine shop and installation will be begin next week. 
   A great deal of progress has been made on the optics instrumentation and control. Four new Optical Heater Control Chassis are being assembled for the HR and OC Collimator regions of both the IR and UV machines.  The existing chassis will become the operational spare. The optical dump water flow control circuitry associated with the mirrors is also being revised. It looks like we can use a single analog output and mux the inputs since the beam can only go to a single location at a time. 
  Development of the dual pass Beam Position Monitors is progressing.  Evaluation Boards have arrived from Analog devices to allow the testing of different switches that may be used for this purpose. The enclosure is being discussed and rough drafts are coming together. Tested the new iClass card reader for the LaserPSS. The reader was sent from the factory in the wrong mode (wrong default). The steps to correct this are being made. Configured the control system to check that the Photocathode Gun Coulomb Counter is running at all times, tested successfully. 
   Internal wiring of the THz M2 mirror was completed, testing of the phytron motors will begin.  Installation of beam line electronics, valves and air lines for both ThZ viewers was completed. Wiring of the Nanotube Table Power Supply chassis is in progress.  Design of the front and rear panels is complete and all necessary parts were received. Installation of 3 additional Beam Loss monitors at 4F03 (Happek), 5F10A and 5F10B (re-injection chamber) were completed. Functional check out was successful.  DC power installation for the new Electromagnetic Wiggler and THz Chicane magnets has been completed.  Functional check out will begin early next week. The trim magnet power supplies for the 0F, 1F and 2 Regions were powered on this week successfully and tested.    A bid to populate the additional Video Crosspoint Switcher Module circuits has been accepted.  FSI Systems, Inc. in Farmington NY will complete these boards (at less than half the cost of in-house assembly) that will be used in the Switcher Chassis for the video upgrade that will take place over the next few months.  EES will complete the construction of the chassis.

WBS 9 (Beam Transport):

Installing the EM Wiggler and Decompression Chicane to Reduce Downstream THz 

•
The wiggler’s viewers were aligned, OCCMs installed and power leads, and cooling water hoses connected. 

• 
After the chicane chamber was baked over the week end, we installed it into the 4 GW dipoles of the Decompression Chicane. 

• 
We hooked up power leads to the 4 GW dipoles of the Decompression Chicane

• 
The Vacuum Group completed many of the vacuum connections between the elements in their new configuration. 

• 
Scott Higgins booted in all the power supply control software for the new configuration. 

Terry Carlino is working on changing the control pages. 

Sextupole (SF) 

• 
Procurement is working on the procurement package 

UV Branch Line 

•
The specifications were signed and Procurement is working on the procurement package
WBS 11 (Optics): 

Cryomirror:
No progress since the last report.

2.8 and 1.06 micron mirrors: 
We've received our 2.8 micron mirrors.  They passed all specifications.  A HR mirror was mounted onto its deformer.  An OC mirror was mounted into a new frame (made of niobium instead of molybdenum) with a new cooling line geometry.  To improve wetting of the low temperature braze between the mirror and frame, we are magnetron sputtering gold onto the frame and the edge of the optic.  Thus, 2.8 micron optics will be ready for installation.  As for 1.06 micron optics, an award was made with a vendor of known, low-loss coatings.  

Scraper outcoupler: 
No news since the last report.  
Other activities:
Great progress was made on the optical transport system (OTS Lite).  The collimator lite stand was installed and aligned, then the collimator vacuum vessel installed and its alignment checked.  It has been connected to the diagnostics cross.  The deformable mirror for it has been made and characterized.  Sufficient turning mirrors have made it through metrology that we can begin mounting them to their cooling plates.  Connecting tubes (spool pieces and bellows) are nearly complete.  At the time of this writing we are working on the HR assembly; adding the cryopump and the absorber plate brackets.  A lot of leak checking occurred this week on the myriad cooling tube assemblies made to accommodate the new OC mirror frames.  This is nearly complete - we are awaiting some of the associated metal brackets before we can install them in the OC vessel.  We had a setback on the absorber shield's coating - vendors are not willing to create the black chrome coating, and our own people are leery as well.  A quick check of the literature shows that etched electroless nickel is an excellent absorber, and it can be done here.  We plan to do that later next week.

With the first Hot Checkout activities this week, we aligned the drive laser transport.  The Heliax cabling (for synchronizing the streak camera and lasers) was checked.

Terahertz Project:

This week we examined M2, M3 and M4 for surface finish using our own in-house Wyko NT1100 instrument.  After re-polishing, we found that while parts of the surfaces had rms roughness values that were less than the 50nm specification, significant portions of the surfaces had rms roughness values of 100nm.  Therefore these mirrors do not meet out specifications.  Further polishing would not be expected to improve the situation due to the presence of inclusions whose material smears out across the surfaces when they are polished.  Therefore it was decided to install the mirrors as is, and to procure new ones in the future. Clearly in the THz spectral region, they will perform fine.  When we use visible light to align them, we will suffer from enhanced scattering. 

Also this week the first shutter/viewer was installed between the first diamond window and M2, and we observed our alignment laser through the crystal quartz viewing window. 

