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Highlights:

We spent the week performing a highly successful demonstration of our high Q cavity cryomirror.   We greatly exceeded the specification of 100 kW/cm2 getting beyond 170 kW/cm2 and seeing no coating fluence limitation as of yet.  In addition, the stray light shielding gave physically stable operation even with stored optical powers substantially above what was there when we delivered 14.3 kW output last fall.  We took a large volume of data on optics performance and expect to extend operational measurements through the next week. See the optics section below for details of the FEL operations measurements.
Management:
Efforts continue to focus on reducing manpower levels for the summer and next FY to meet the reduced ONR budget targets.  By July 1 we will reduce the FEL manpower to 60% of the present level.
We worked on a response to a DOE request to a plan for dealing with Unreviewed Safety Issues. 

We have also been examining our existing engineering data storage and configuration control to develop a more robust and secure way to maintain important documentation.
Injector:

Today we re-cesiated the photoccathode achieving about 3.7% QE. The last re-cesiation was one month ago and the photocathode delivered 45 Coulombs and over 8 hours of CW beam for FEL ops in that time. 

GTS
D. Bullard continues making good progress polishing the moly anode plate. We also have in hand all the flanges needed for the vacuum firing. The PR for the SF6 gun tank was signed off this week. We continued working on the Brewster Window design. It appears that the best, quickest and least risk solution is using a 2 in view diameter commercial Sapphire window mounted on a 4-1/2 CF. We will have to manufacture a custom flange but that should be less problematic than going with the window frit to a quartz tubing and the quartz tubing braced to the CF. We are also making good progress with the Baseline Hazard Assessment and the SOP for the GTS enclosure.
Gun HVPS – is fully operational and on both stacks.  It remains capable of 10 ma of beam current.

GTS HVPS – The HVPS tank has been cleaned and painted.  The mounting bracket for the HVPS electronics was mounted today.  The door interlock switch and cover are mounted and ready for wiring.  The pressure interlock switch for the SF6 is in-house ready for mounting.  The combined toroids, power stack, and measurements stack are in-house and will be mounted next week.

RF:

The RF systems remain fully operational with only a few trips due to CW e-beam sending RF backup the waveguide and heating the cavity windows and/or IR sensor.  The Quarter could use additional high power processing to enable high e-beam currents.
 

Instrumentation and Controls:

   Detailed design continues on the Gun Test Stand (GTS) SF6 gas transfer system. We are searching for an Alcatel 2063C1 (or2) vacuum pump on the surplus market. Since the duty cycle of this pump is so low it only makes sense to save ~50% (~$5k) getting one refurbished. 
Some work was performed earlier this week to get the Cryo-mirrors temperature readbacks within the required resolution of 0.5 Kelvin. Several low-pass filters were assembled and installed on the ADC inputs.  There were measured noise spikes around 1.25 kHz so the filter was chosen to have a cutoff frequency of 100 Hz.  Also earlier this week the calibration of the 1G03 dump current was performed.  It was found that the system gain had drifted down, once this was adjusted the system operated much better. 
   The SBIOC revision was completely assembled and tested successfully. The parts kit was restocked and four more PCBs were added to EES assembly queue.  The Gerber data was sent out for SIPAD coating.  This will allow us to assemble large quantities of these boards with a 1/3 of the labor.  Since we have several applications planned for the SBIOC a development board is being designed.  This will allow us to break out whatever signals we need for code development and testing.  In order to schedule the upcoming work that we will need from EES an upcoming work requirements document is being put together. We have also successfully run the Beam viewer application on it. We also used the SBIOC to run the Thermocouple Board cage. The FPGA code and the EPICS application code have been written for the Thermocouple board scanning. Work continues on the QSPI module of Coldfire. 
   Installation of the new LPSS system for User Lab 6 has begun.  The old enclosure has been removed and disconnected from the Master and the new box installed.  Old cabling is being removed and new cabling will be installed in order to read back the signal and interlock status. Effort continued in User Lab 5 to prepare it for the delivery of the Pulse Laser Deposition stand.  Schematics and assembly drawings for the Parrot board (LPSS voice playback ) have been completed and parts are in delivery.  The PCB was sent out to the vendor and the first article will be populated as soon it arrives. 
   Received the small air cylinder adapter blocks from the machine shop and attached them to the water cooled beam stop successfully.  Beam stop functions as desired mechanically.  The final step before actual testing is to bake the stainless in a heat treating furnace in order to dull the surface and limit reflectivity. 
   Primary effort has gone into working with Carlos on the GTS Project Documentation and working out the details of how to best organize the tasks and action items. Also, time has also been spent on gathering the FEL Machine Operations Procedures together and 'wikifying' them. The FEL Miniphase procedure is being used since it represents the most challenging procedure to keep up to date. Other activities include supporting the FEL Cyro Mirror Tests by handling the video issues that were requested as well as working with the computer center to complete a number of open CCPRs we had with them. 
FEL GTS: https://fel.jlab.org/go/GTS 
FEL THz: https://fel.jlab.org/go/THz 
FEL Miniphase procedure: https://fel.jlab.org/wiki/index.php/Procedures:Miniphase
Note that the above links are available only with a JLab user name and password.

Electron Beam Transport:

Improvements and Upgrades
New Gun Test Stand
•  The procurement package of drawings and specifications will be going out for bid on Monday.

• 
I started working on the solenoid for the gun.  Changing the design to get rid of some problems seen with the first solenoid.  

SF Sextupole Magnet Testing 
•
The power supply folks are awaiting the receipt of a software key to enable them to set the current to the right value.  With a little more work after receipt, the power supplies should be ready to power a magnet in the Magnet test Area.

Cooled and less resistive Wiggler Chamber
• 
The chamber length change is a negative .008-inch at the “free” upstream end at 2.5 mA.  With the temperature of the cooling water only increasing 0.2 C, I think this means that the uncooled downstream, anchored OCMM is still getting hot and pulling the chamber toward that end.  The center viewer position shows fractions of a thousandth of an inch vertical deflection.  The temperature excursion of the cooling water indicates about 65 watts removed. So far cooling this chamber and coating it with copper is successful.  Our central viewer is not moving significantly.

 Magnetic anomalies 
•
We installed a gap cam on the 3rd magnet lower pole.  No pole shim deflection was seen.  We advanced it to the 4th magnet’s lower pole.  

 Engineering 
• 
I attended an in-house course on the ASME Standards for Process Piping as part of the over-all ramp up by the Lab to meet Code Standards in all work.

Optics:

High Power Optics Risk Reduction
   One of the most important tasks requested by the Navy before the anticipated shutdown is the High Q test.  Based on a scant number of reports in the literature, the irradiance specification (the irradiance redline) for the IR Upgrade FEL was set at 100 kW/cm^2, with the knowledge that the laser-induced damage threshold (LIDT) was higher.  In practice, we try to keep the irradiance well below the redline.  In the High Q test we are deliberately going above redline to search for the limit.  This is being done with the FEL, so the loading from harmonics, etc, is included.  It is also being done with a spot size of ~ 1 cm, so it is a "big area" test, another important parameter for the laser damage community.  On Thursday, we handily exceeded the irradiance at 1.6 um.  The intracavity power was ~ 140 kW, as determined by the output power and measured outcoupling.  With the measured mode sizes the irradiances on the mirrors were 178 kW/cm^2 for the OC and 164 kW/cm^2 for the HR.  The error bar on the measurement is about 10%.  Our technique for determining mode size has been benchmarked during the on-going short Rayleigh range tests, however the mode sizes are smaller than cold cavity calculation, so we are doing additional checks to confirm the value.

   The high intracavity power (well above what we had while running 14 kW) also allowed us to test the efficacy of the new absorber shields requested after the annual review.  These were designed, fabricated, and installed by the Optics Group and work very well.  The mirror stability has improved immensely, we operated the FEL at this high intracavity power with no need to adjust the mirrors, significantly; just the cavity length occasionally (once every few minutes). We were also able, with improved thermometry, to better ascertain the loss in the HR.  Before now, we could not deconvolve the power absorbed by the mirror from that absorbed by the shield.  We have been consistently getting a value of 80 ppm from the HR.  This mirror was used during the 14 kW run.  During these tests we will lase on a mirror coated at the same time, but never used, and on a HR with a metal underlayer.  We also did measurements on the cryocooled OC, and  as we collect more data will report on that.  

   Measurements of the absorption spectra of the 900 nm OC optics revealed that the amount of absorption in the lasing range is too small to account for the loss we saw running cw, so the color center must be transient.

Cavity/Transport
It appears that the valiant efforts of the last few weeks are paying off. The ~3% Output Coupled Cryo-Mirror is performing well. Details of its performance have already been stated. The new scatter shields for both ends of the cavity also appear to be working. Sustaining over 2kW lasing to the Optical Control Room required no mirror steering. The newly installed thermometry for both the cooling water and the ~50K helium gas are providing accurate mirror absorption information for both the OC and HR cavity mirrors. The new scatter shield in the optical transport, which we anticipate will reduce beam position movement, has yet to be tested. The Optical Beam Position Monitor’s (OBPM) motor speed and gear malfunctions were corrected. The system was pumped down and the first images of the alignment HeNe were seen. The system is ready for initial testing with the FEL. Further alignment of the flying wires will be needed to make the system fully operational. The metrology for the LIPPS (search for dark matter) mirror substrates was completed this week.  Both sets of HR and OC optics are in specification and are being sent to ATI for 900nm coatings.

 

Laser and Diagnostics

Early this week we resolved the drive laser stability issue that appeared during machine operation, it was determined to be caused by the cooling water. We continue to work on obtaining critical optics needed for the Gun Test Stand (GTS). The laser and optical system for EO sampling are close to completion. We have been working to finish the Laser Personnel Safety System (LPSS) and certification procedures in order to be able to perform the experiment in THz lab. We also helped with the Pulsed Laser Deposition (PLD) project.

Terahertz: 
This week, Steve Benson wrote a certification procedure for the Ti:Sapphire laser enclosure and the associated interlocks.  A few minor edits may be made, but the procedure is now in place for certifying the Lab 3 LPSS system once the Ti:Sapphire laser enclosure is tied into the LPSS chassis for the lab.  Integration of the interlocks into the LPSS system will likely have to wait until after the planned THz studies next week, and the 2nd run of the protein dynamics measurements with Harvey Rutt, scheduled for the week of May 14th. 

Also, working with Pavel Evtushenko, the old FTIR spectrometer that had previously been moved into the vault was realigned and brought back into operation.  The intention is to make measurements of the CSR spectrum out of a port on the downstream chicane, in part to look at microbunching.  It is not clear, if/when these measurements can be made, but we want to have the system ready if there is beam time available before the shutdown. 

The final edits of Wade Brock’s senior thesis are being completed as well.  The response from his committee members were very positive, and their corrections and comments were primarily limited to formatting issues.
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