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Highlights:

The day of the devil (6/6/06) seemed to have its grip on us early in the week with several days lost to cryogenic trips from site power glitches.  Later in the week, though, we started making forward progress again.  On Thursday we re-established lasing with the old set of 1.6 micron mirrors and after optimizing that we switched to the new 20% outcoupler at this wavelength.  Although this mirror has astigmatism which will limit its maximum efficiency, the achieved efficiency did not appear to significantly degrade as the FEL output power was increased.  We achieved over 2.2 kW with the new mirror on Thursday and are in the process of increasing the power and current today as this is written. At press time we had achieved 4.1 kW cw at 5.2 mA.  

We also got our first tests of the OCMMS mirror diagnostic system to monitor both mirrors and saw some small drifts in the diagnostic which we intend to shake out as we increase the laser power.  In monitoring the fast electron beam position monitors at an energy dispersed point we determined the beam energy fluctuations are less than 0.1% peak to peak and do not seem to increase with current.

We took beneficial occupancy of the new Injector Test Stand (located at the back of the FEL User Facility Bldg.) so we can begin fit up of injector utilities for photogun installation later this year.

 

Management:

We worked with the Project Management Office and Accelerator Division management to re-evaluate our FY07 budget and staffing plans based on our best estimates for resources in FY07.

Discussions are on-going with the SRF Institute and AES to re-baseline the schedule for the AES/JLab 100 mA dc injector based on the re-start of this program last month.

We had our third weekly phone conference with the Dahlgren group to plan their next series of laser damage measurements in their hut in User Lab 2.

We began arrangements for support of the Daresbury Lab photogun commissioning effort.  Carlos Hernandez-Garcia will visit that lab for 10 days in July to help them with their gun and cathode processing. 

We trained four more FEL staff as Safety System Operators so that we don’t have to rely on CEBAF staff entirely.

We had speakers and reviewers spread all over the country this week:

Gwyn Williams was lead-off speaker at a Cornell Workshop for  ERL Users on Monday on the topic of the technology status and potential impact of high current ERLs.

Michael Klopf gave an overview of our THz program to the JLab Core Managers Meeting on Thursday. Fred Dylla participated in a review of an Ohio State University Proton Therapy Facility on Thursday. Dave Douglas participated in the DOE review of the High Energy Physics Program at SLAC held during the first part of the week.

Four of the 17 students in the NSF-sponsored William & Mary Physics "Research Experience for Undergraduates" will be spending their summer in our laboratories:
 
Raul Briceno  - New College   -   Carlos Hernandez -  UHV studies for the FEL electron gun

 
Megan Ivory   -  St.Vincent's College   - Gwyn Williams  -  THz studies and facility development

 
Megan Long  -  U. Maine   - Charles Reece  -  Contamination by particulates

 
Elizabeth Scherrer  -  U. Rochester - Michael Kelley - Niobium surface studies for electropolishing 

Operations:
Due to loss of two days due to refrigerator trips we had a short week this week.  Monday was further affected by RF problems.  We did solve a spurious trip problem in zone 4 and an IR trip problem in zone 2.   We managed to optimize the laser and get reasonable but not stellar efficiency.  Tuesday and Wednesday were lost to refrigerator trips.   We finally got on the air on Thursday, reproduced the performance from Monday, and tried out our new 1.6 micron mirrors.  These mirrors have 20% output coupling and are a bit astigmatic.  The efficiency should fall compared to the old output coupler for both of these reasons.  In fact, however, the efficiency was only about 20% below the old mirror.  This is surprisingly good performance.  Since the output coupling is larger, the intra-cavity power is smaller for a given output so mirror heating should be less.  If the mirror heating is leading to a drop in performance, the drop should be less for a given output power for these mirrors.  In fact we have found that the efficiency only drops by 20% when the power changes from 600 W to 4  kW.  On Friday we achieved 4.1 kW with 5.2 mA.  We also managed to study the fast beam motion using the Fast SEE software and started commissioning the OCMMS system.  All-in-all it was a frustrating but ultimately successful week.

WBS 4 (Injector):
The photocathode delivered 26 Coulombs and 12 hours of beam time as of Thursday evening. The drawings and specifications for the stalk retractor system (60-inch long bellows) for the load-lock gun have been signed off. Continuing our efforts in replacing chemical anodization of GaAs wafers with e-beam evaporation, we received from ODU another sample partially coated with alumina. The sample was masked using a glass slide in direct contact with the substrate. Marcy Stutzman from the Source Group cleaved the coated sample and mounted it side by side with an untreated GaAs sample in their cathode activation chamber. We will bakeout the chamber in preparation for activating these samples into photocathodes and compare their QEs. 

We are pleased to have Raul Briceno, a senior student from New College of Florida working with us in the NEG sputtering system during the summer through the W&M Research Experience for Undergraduates (REU) program. Raul is working with D. Bullard in the final assembly of the test chamber for initial vacuum testing.

WBS 6 (RF Systems)

With the multiple primary power trips on Tuesday and the multiple CHL trips on Wednesday, we had the opportunity to train three individuals on how to manually tune the SRF cavities.  During the week we had a failure on the filament circuit in one of the cavities that cost us a few hours and a failed arc detector that delayed startup one morning by about 30 minutes.  Otherwise the systems operated well.   On the development front, the design of a coupler conditioning board is about 90% complete and should be ready to send out by the end of next week.  This uses the coupler vacuum signal as a feedback signal to modulate (i.e. turn it down) the RF drive signal.   It is envisioned that this assembly will be used for off line conditioning of the coupler vacuum in the injector cryounit.

WBS 8 (Instrumentation):

   I&C group accomplishments for this week  were in 3 major areas; getting the machine up, running, and lasing, the wiring of the Laser Personnel Safety System (LPSS) for the lab 2 hutch, and design work on the Single Board IOC Module (acronym contest to be held for this name) design.  
   Installation of the LPSS interlocks for the Dahlgren experimental hutch continued this week.  Power, signal and limit switch cables were routed to the mirror cassette can. Checkout of the mirror cassette motor through the LPSS was successful. A new air valve was installed for the insertable mirror. This included wiring and installing circuit boards for the floor mats, wiring the mats, and wiring the doors as well as their LED indicator displays.

   The Accelerator PSS group has been contacted about planning for and installation of a new ODH system for the FEL ITS. An ODH assessment of the FEL ITS vault will need to be performed before installation can begin. Equipment racks and bases have been staged and installation will begin when time allows. A detailed CAD model of the ITS vault is being assembled for purposes of previewing the location of large injector components that will be in there. Additional features in the model such as cable trays, penetrations, fire prevention system, and miscellaneous piping will allow for accurate planning of tray locations, rack locations, and signal cables between the first and second floors.

   The IOC project schematic is completely finished for the prototype and the remaining portion of the design is the board layout.  All of the parts have been placed in the proper locations and the trace routing is ongoing.  The first attempt at this was an excellent learning experience but not a very successful route for the board.  With the experience gained and the lesson learned from the first attempt the second should be much better and provide a much more useful route for the board.  With the prototype almost ready to send out for manufacturing, a parts list is being generated so an order can be placed. On the embedded/firmware side of this project the Nios II development kit was set up for FPGA development. This included a design for the pin connection between the Nios II board with the Coldfire development board. The code was programmed for communication between these two boards.  This work is help for the Single Board IOC prototyping.

   We modified the new FEL drawing numbering system that we are using. The numbers are part of the MECAD line (FEL001xxxx-xxxx), but we realized this week that it would be great to incorporate some aspects of the EECAD system drawing system. Specifically, the last two digits of a number are used to indicate the type of content it is (i.e. schematic, PCB artwork, etc...). This allows us to continue using the EECAD templates for all the various PCBs which have the last two numbers automatically assigned. An example of this new system is "FEL0010000-10xx" which defines all of the drawings pertaining to the entire "Single Board IOC Module" PCB Project.

   Time was also dedicated this week to the completion of SSO training. The I&C group now has four (4) certified Safety System Officers (SSO) and more that only need to take the final exam. Additional training on how to manually open-loop tune the RF cavities was given to team members.

WBS 9 (Beam Transport):



IR Machine Operations
•  The Gap Cam to look at the inner pole of the last GW of the Debunching chicane showed no change during cycling.  
•
The permanent cover for the optical transport between the drive laser line and the entrance into the Light Box in the injector is complete (made by Dano Oprisko) and ready for a trial (and perhaps final) installation.  

• 
The Shop continues to make 5 units of THz absorbers for the beam tube after the Debunching Chicane.  The blanks are machined and ready for adding the slits that will absorb light. That operation is most easily done on our wire EDM machine.    

•  
We completed composing the specification and the concept drawing for the stalk retraction system for the new electron gun going into the Injector Test Stand.  This system will allow bake-out of a new wafer without the time-consuming bake-out of the entire gun.  The drawing was signed off, the procurement plan created and the requisition sent for signature.

•  
I am helping out the SRF folks with concepts and fast turn-around tooling designs in an effort to assemble cavities after high pressure rinsing such that they produce consistent high performance.

WBS 11 (Optics): 

FEL mirrors
   This week we got our first opportunity to lase on the new 1.6 micron OC and compare it to a relatively unused mirror that was coated late last summer.  There are several important differences between the two mirrors.  One is that the new mirror had almost twice the outcoupling, which lowers the intracavity power.  The other is that the sputter target the high index coating was made from had lower levels of impurity than previous coatings from the same vendor.  What we've determined so far is that the new OC mirror has about the same absorptive loss as the older one, so the role of impurities (at this level) in the coating does not seem to play an immediate role.  We'll track the change in absorption with time and see if there is any change.  There is a large benefit with the higher outcoupling in that the heat, and thus deformation) generated is lower by a factor of two, giving us much more margin.  What was also instructive is that we lased on this OC at all, because it had a fairly large (~ 2%) astigmatism.  We would have expected lower lasing efficiency with this poor figure.  We are planning to re-enter the OC vessel next week to check this mirror and if need be, replace it with a spare.   
   We are nearly complete with the metrology on the 2" sapphire figured substrates we have on hand.  With a few exceptions (which have poor figure on the plano side) the majority are meeting specifications.


Other Activities
We met our target date of June 8th to complete the installation of optical hardware in User Lab 2 after resolving problems with the stepper motor in the lab cassette.  After we check alignment of our transport mirrors, and certifications procedures are complete, we can begin integrated testing.   We are also adding a setup which gives our users a guide HeNe that is roughly (better than 1 mrad) aligned to the FEL beam, so they can align their hardware.  Our OCMMS hardware saw first light yesterday and we saw some unanticipated beam drift.  We are working to determine and fix the components that are drifting.  Motion control for the fast near-IR detector were installed and tested, in preparation for another attempt to measure the timing jitter of the wiggler spontaneous radiation.  Certification of the lasers in UL6 was completed.  Calibration of the spectrometer used in the FROG measurement was completed.  Tech notes on the drive laser phase noise and recent streak camera work are in preparation.  FEA modeling of the OC frame, in an effort to understand what could be causing the recent spate of poor mirror brazes is in progress.
Terahertz:

On Thursday of this week, I presented an overview of the THz research program to the Core Managers.  The goal was to educate and inform the group about the basic principles of THz radiation, why it is an important field to study, what the challenges are, and what we have already achieved.  It seems to have been well received by the very broad audience on hand and I fielded many interesting and thoughtful questions. 

This week, Megan Ivory, an REU summer student, began work for Gwyn Williams on our work to definitively characterize the power of the THz beam.  This has been a bit difficult due to the lack of instruments designed for THz measurements and none have been sufficiently tested with a high power source like the THz source on the FEL.  Megan will be able to dedicate significant amount of time and effort to this project.  She has already completed all of her training, and has begun familiarizing herself with the instruments in the lab. 

Also, following the SURA THz Symposium, we have been able to move forward on scheduling tests for measuring the safety limits for high power THz sources.  We have tentatively scheduled beamtime with Jill McQuade from Brooks AFB to help perform these tests in July.  We also received an offer from one of the attendees of the SURA THz meeting to test a microbolometer array camera on our THz beam.  We are working on scheduling a period of beamtime for him as well. 

Finally, with the return to beam operations late in the week, I took the image shown below of the THz beam profile at F3 in the hutch.  The beam profile has changed from what was measured previously and is now more elongated in the vertical direction.  This image was taken at about 0.45 mA of current with a CW/9 MHz beam rep rate.  One possible cause is that there may have been a slight shift of M1 due to the shimming of the 4th GW magnet immediately upstream of M1.  The chamber that M1 is attached to had to be moved slightly to accommodate the shim, though there should have been very little change in the beam.  This will need to be examined more as we return to regular beam operations.
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