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Highlights:

We made real progress in understanding and producing high average current transport without loss and encouraged by the comparison of beam transport parameters to our model.  On the down side we faced three issues which need to be resolved before full power can be achieved.  A mounting problem with the 6 micron mirror distorted the optic sufficiently that no lasing could be initiated. This will require us to open the vacuum can next week to ascertain the specific problem.  The 10 micron mirrors did not show this issue but they do show anomalously large absorption which is distorting the surface as we ramp up power.  This occurred for both of our  10 micron outcouplers but not the 10 micron maximum reflector.  Finally as discussed below we find the gain low due to a longitudinal mismatch which must be compensated before we can produce the high peak currents required for high power lasing.  That will be the focus of our next phase of beam operations.

We congratulate Joe Gubeli, Optics Group optomechanical engineer, and his wife Gwen, on delivery of their own construction project (Holly), and wish them the very best of luck as they embark on commissioning! 
Commissioning:

We continued setting up for high charge, high current running this week and discovered that we were better off than we thought.  We also lased with the new 10 micron mirror set and found a problem with the new output couplers.  Finally we found that our micropulse length is too long in the FEL and we are working on re-optimizing the longitudinal match to get shorter pulses.  The machine was rather reproducible and extremely stable.  We were running less than a factor of two above threshold and yet the power was pretty stable. 


On Friday and over the weekend the optics group worked hard to get new mirrors installed in the optical cavity.  A high power 6 micron output coupler and new 10 micron optics were installed. 


On Monday we explored the injector setup and found solenoid settings that minimized beam loss before the cryounit for high charge running.  We were able to run 1.5 mA (80 pC at 18.7 MHz) with minimal loss.  The pressure rose from 5e-11 to 6e-11 in the light box and not at all in the gun. 


On Tuesday we tried and failed to get the new 6 micron optics to lase.  We think the problem is a stress induced astigmatism in the mirror.  We did get the 10 micron optics to lase CW at up to 200 W.  We also ran up to over 3 mA in the recirculator and found that the match needed some minor modifications to minimize loss in zone 4.  The threshold for the 10 micron optics was a factor of two higher than expected. 


On Wednesday we compared the two 10 micron output couplers and found that they had the same threshold and also exhibited a rather large amount of distortion.  The highest power reached was 250 W CW. 


We were down most of Thursday due a vacuum problem.  When we came back up we took data on the mirror distortion and the gain and losses.  The gain is definitely much lower than expected.  There was a problem with the detector that kept us from measuring the losses.  The low gain must come from a long bunch length since that is the only parameter to which the gain is sensitive. 


Today we are exploring how to get a shorter bunch length.

Management:

Papers and presentations were prepared for the FEL conference in Japan in two weeks.

JLab personnel are preparing for a Lab wide safety stand down next Tuesday to ensure all personnel have the appropriate training, are cognizant of the hazards in their working area and are taking appropriate steps to mitigate these hazards.

WBS 4 (Injector):

The photocathode gun has been operating with no problems at nominal 350 kV. The maximum charge per bunch delivered this week was about 110 pC for 2 mA CW current at 18.7 MHz.

WBS 5 (SRF):
FEL third cryomodule 
Welding continues on the new waveguide heat intercept piping. These pipes are small and hard to get at and fit up of these components is challenging. All the manifolds for the waveguide intercepts have been installed, cold shocked and leak checked. Parts for the supply and return piping are due in any day. The tuner positions have been adjusted and the lengths of the cavities set to achieve the correct cold frequency. 


Joe et. al. have reviewed the instrumentation needs of FEL3 and made some changes from SL21, including adding temperature monitoring diodes to some of the new waveguide piping. Many of the diodes specified for SL21 have served their purpose (e.g.: design verification), and are not needed in the new module. FEL3 will have a total of 54 diodes.

WBS 8 (Instrumentation): 

Progress was made on both the design and the fabrication of the Heater Control Chassis for the HR Mirrors. The PCB schematic has been turned into EECAD and the board layout will commence once the schematic is finalized.


The HR & OC Buffer Board documentation has been completed and signed off.  The signals were routed into EPICS but proper scaling of these signals still needs to take place. Control cables were pulled in for SLM2F06, SLM2F08, SLM2F09 and SLM4F00, the cable for 4F00 has been terminated downstairs and located upstairs. 


Work continued on the SLM boards, as another set of leads (+24v lamp for valve 2) had to be soldered on. Attenuator boxes were installed on all of the SLM's with the exception of the 2 periscopes.  A prototype of the attenuator equipped SLM has been constructed and is being tested and improved.  Mirror covers should be in this week, so that the rest of the attenuator equipped SLM's can be fabricated. 


Drive Laser Pulse Control - the system has been upgraded to include 37.425MHz is an operational micropulse frequency, Online Video System - the web-video system at http://laser.jlab.org/video has been upgraded.  The new system uses an AXIS 2400+ video server instead of a desktop PC. The new system should provide a much more reliable system as well as better resolution.


The Linux IOC project has implemented control of the camera and camera lamp through channel access. This needs to be tested out, the permissions may not be set such that the demo can perform lamp control. These measures are being taken to eliminate bad data from being harvested. This also provides for a much more user friendly application. The image saved by the framegrabber is now convertible to different image types. A GIF file is needed to display inside of MEDM.  Now, after the image is converted to a GIF, it is copied securely to the directory on the MEDM side. The security is handled though a system of ssh keys that I established. This allows for secure file transfer without the requirement for a login password or passphrase.


The design and prototype for the optics "flipper" control is complete and tested.  The PCB will have 8 channels each and mount 3 to a chassis for EPICS control of 24 flippers per 3.5 inches of rack space. The interface will use the CAN bus interface designed for the Beam Viewer chassis. This interface will also operate the new video & AMS switcher.


Machine documentation continues with additional cabling being added to the data base. Updated system wiring prints for the BLM's and the Magnet Communication Interface have been reviewed and returned to EECAD for velums. System drawings for the Dump Water Control System and the Charge/Dump Current Monitor system are being updated. The drawings for the OutCoupler and High Reflector Analog/RTD chassis and board were completed as well. A Standard Operating Procedure (SOP) for de-energizing magnets with multiple power supplies, as required by the EH&S manual, is out for signatures and will become effective next week.


We continued to support operations in our quest for higher power laser operations. Our student workers who were here full time during the summer have returned to school, so our labor pool has shrunk somewhat. We thank them for all they were able to accomplish this past summer!
   

WBS 11 (Optics):

If last week's activities were "interesting", this week's was even more so.  Saturday we checked the new outcouplers for ROC and aberration, then installed them.  This activity revealed problems with the cooling ring that are being addressed.  On Monday night, we had our first opportunity to check for ROC changes and found that none of the mirrors had changed in ROC, however the mounting had induced aberration on the 6 micron outcoupler.  However, we felt it would be low enough to attempt lasing.  The new 10.6 micron HR and OC were OK.  We spent the better part of one day trying to get lasing at 6 microns, finally giving up and moving to 10.6 microns.  We lased about 10 minutes after we positioned and fine aligned the optics.  Initial performance was encouraging, but it quickly became evident that we had problems that was limiting the cw output to ~ 200 W.  Measurements to date clearly show that the outcoupler (and the spare) are thermally distorting.  We are in the process of determining whether this is a linear or nonlinear process, so we can work with our vendor to solve the problem.  Despite the disappointment of not achieving high average power, the time spent in operations revealed successes in the design, as well as a punch list of items to work on.  These will be addressed in the immediate future.  

In parallel with operations and active work with the laser, we continued to work on the UV optical transport system and optical beam positioning system.  We received parts to construct the transfer lines for the cryomirror project.

Terahertz Project:

Work continued on alternative layouts for the planned review on September 3 at JLab.  Key issues are vacuum, mirror alignment, and mirror sizing, all of which interplay in the optimal design.  The Nicolet-Impact 400 Michelson interferometer started receiving and measuring THz emission from the port with good signal using FEL commissioning beam.

