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Highlights:

This was a very busy, but well planned week, that saw the successful installation of many new diagnostic components that should considerably enhance our commissioning efforts.  These include an electron beam halo monitor in the re-injection telescope 5F05 region, 2 new beam viewers near the wiggler, and a new optical cavity mirror metrology system (OCMMS) for the outcoupler mirror.  In addition to this we cycled the quarter cryomodule to 25K to drive off frozen helium and found that it did improve the vacuum in the gun region.  We also completed a long series of tasks involving our power supplies, beam position monitors, and rf systems.  In service areas, we relocated an air compressor and a chiller, and began installation of cryo cooling lines for the outcoupling mirror.  Details of all these are in the individual sections.
Management:

Gwyn Williams and JLab Chief Scientist Tony Thomas met on May 12th. with Pat Dehmer, Head, DOE Basic Energy Sciences, the 3 BES division directors, Harriet Kung (Materials Sciences), Pedro Montano (User Facilities), and Eric Rohlfing (Chemical Geo- and Bio-Sciences), and Helen Kerch and Roger Klaffky.   A briefing was presented about the FEL, which was followed by active discussions.  BES operates some of the major 2nd and all of the 3rd generation light sources in the USA, and has a 4th generation light source x-ray project (LCLS) at Stanford.  Therefore learning about the JLab 4th generation source was highly relevant. 

Kevin Jordan and George Neil presented material at the Future Light Source workshop in Hamburg (sponsored by the ICFA, the International Committee on Future Accelerators) for discussions on high-current energy-recovering linacs. 

Fred Dylla was invited to present several lectures at a CERN accelerator school in Barcelona covering the subject of vacuum systems for accelerators, including those like the JLab FEL whose guns require extreme high vacuum. 

Jim Boyce and Gwyn Williams attended a Laser Biosciences meeting at UVa, hosted by Sarah White, Director, Research Administration, and Lisa Friedersdorf, Program Manager from the VP for research office.  Jorge Jacot and Frank Lattanzio from EVMS also attended.  Gordon Cates, Craig Slingluff, and David Mullins attended and active discussions took place regarding the potential use of the FEL for dermatology and immunology. 

Operations:
 

Since this week was a maintenance down there were no formal operations.  We did have a chance however to study the question of possible sources of efficiency decrease.  We came up with a list of system studies to address this issue when we come back up.  Many concern the calibration of the phase and energy jitter measurements we have taken so far.  We are not absolutely sure of the calibration in these measurements and need to be sure before saying that the electron beam is not at fault.  Part of these studies would involve modulating the beam in the injector and looking at the FEL response vs. amplitude and frequency.  This is worth studying in itself since it helps establish engineering limits for future designs.  Another subgroup has to do with optical measurements.  We would like to measure the mirror vibrations and figure as a function of power and the new OCCMS setup should allow us to do this.  We also need to measure the phase jitter of the spontaneous radiation and the wavelength jitter of the laser.  We came up with some ideas for better THz suppression to try as well.  Finally, we are still looking at the injector setup and modeling to determine whether we have the correct injector setup and, if so, whether PARMELA or perhaps ASTRA can predict exactly what we see.


WBS 4 (Injector):

Highlight: The quarter cryounit temperature bump to pumpdown He in the beamline worked very well and the vacuum conditions in the beamline between the quarter cryounit and the gun are cleaner after activating the lightbox NEG pump. 

Previously the RGA in the beamline between the gun and the quarter cryounit showed the He partial pressure increasing almost by a factor of two when the valve to the quarter cryounit was open.  After this week's cryocycle, the He pressure actually goes down.  Also, the overall He pressure decreased from 2E-10 to 2E-12 after activating the NEG pump in the lightbox.  Most of the other traces (H2O, CO, CO2, Ar, CH4) decreased also by almost two orders of magnitude after the NEG activation. 

Later we hipotted two of the ion pumps in the beamline but it is difficult to say if that worked since the ion pumps pressure readback is almost the same.  Matt Poelker also tested an ion pump power supply from John Hansknecht that can read in the nA scale.  The gun ion pumps read between 3 and 5 nA.  The beamline ion pumps read about 100 nA. 

Gun HVPS - The response of the Ripple Monitor for the Gun HVPS was measured this week.  A plot of this response was entered into the F-Log.  The response is reasonably flat from 100 Hz to 200 kHz with a multiply factor of 26 to determine the actual ripple amplitude on the Gun.  The Gun HVPS is ready for Hot Checkout operations.

WBS 6 (RF Systems)
RF - Maintenance was performed on all RF HVPS's.  This included dusting, wiping down with alcohol, tightening loose waveguide and connector bolts, cleaning or replacing filters, and adjusting power supply voltages on CAMAC.  A broken CAMAC interface connector was repaired in Zone 2, but debug continues on being able to control the MOPS for this zone.
 

The Quarter cavities were warmed to slightly above 25 deg. K. to clean out any frozen helium inside the cavities.

 

A Rexolite window, waveguide sweep, pressure sensor, and tubing are being prepared to install on cavity 3-8.  This is to detect when a cavity window breaks and to prevent air from entering and contaminating the cavity.  Helium only needs a temperature rise to 25 deg K to rid the helium while air with water vapor needs a temperature rise to ambient temperatures, 300 deg. K.

 

WBS 8 (Instrumentation):


We have accomplished a specific set of goals during this week’s maintenance period. Two new beamviewers have been installed near the wiggler (ITV4F05 and ITV4F07), a new "Halo monitor" has been installed in the second arc region (IHM5F05), all of the embedded BPM electronics firmware has been updated, new electronics to monitor the Zone 3 helium pressure have been developed, the MPS system has been updated to properly include the 1G dump magnet raster interlocks as well as the new viewers, the channel count in the Analog Monitoring System (AMS) has been doubled for the Low Level RF signal monitors (allowing us to monitor all of the GASKs, PASKs, GMESs and PMESs in the machine) and a significant number of cables have been installed in the RF gallery for the first phase of the timing system upgrade.


Installing the new viewers and Halo monitor has involved a number of additional tasks to properly integrate them into the control system.  Two new stepper motor control cables have been installed for horizontal and vertical control of the halo monitor as well as a camera, which has been placed on the view port in the 2nd dipole magnet to qualitatively view the beam halo.  A viewer assembly was placed on this view port to hold the camera.


Regarding the new beamviewers, two new viewer control cables were pulled for the new viewers (4f05 and 4f07) before and after the wiggler.  Three new video cables were also pulled to this region for the viewer video cameras.  The 4f07 viewer uses two cameras; one on each side of the beamline.  So, two video cables were needed for this viewer. Faulty channels on beamviewer chassis #4 and #5 were repaired and used for these new viewers.  A new cable was also run to the THz region to help support Mike with the THz systems.  This work is included with the beamviewer system work since it used the same control hardware.  In addition to all of the cable pulls and hardware work, the respective software updates have been done to facilitate these system changes in EPICS as well as the changes to the MPS for to ensure the correct beam mode restrictions which are based on the machine modes.


To support the phase noise measurements that will occur once beam operations resume, several test cables were installed.  Two cables were connected to the top button BPMs in both of the ARC1 BPMs (IPM2F07 and IPM 2F09).  We rerouted the cables that are connected to the 4F00 BPM into Lab 3.  This will provide the electronics further shielding from the klystrons in the RF gallery for the precision measurements we are trying to make.

Installation of new AMS cables for new channels also took place this week.  Eighty new cables were installed for the AMS and distributed timing system (56 for the AMS upgrade and 24 for the timing system upgrade).  The cables to each zone location were placed in wire-looms and have been run from the zone 2 control rack where the AMS switching hardware is located and where the new timing system hardware will be installed later. 


All of the embedded BPM Electronics were removed from the FEL for firmware upgrades and then reinstalled with the newest version of code.  The new firmware of the embedded BPM was updated for all of the Coldfire IOC.  All of them have been tested and running well.  The EPICS screens for embedded BPMs have been updated, which now include the buttons to remotely reboot the Coldfire IOC.


The Horizontal and Vertical Raster have been connected to the MPS Summation Chassis as they should be.  The bits can be seen in EPICs and the associated software change is being made.  The 1G Recirculation Dump bit in the MPS has been jumpered out inside the chassis since the transducer in the vault is no longer reliable.


The drive laser IOC (iocfel10) has been upgraded with a "power PC" and the Tektronix oscilloscope has been replaced with a newer model which supports both GPIB control and video output.

View "fel_ctrls" archive at:

http://www.jlab.org/ccc/mail_archives/ACCELERATOR/fel_ctrls/CURRENT/
WBS 9 (Beam Transport):



IR Machine Re-commissioning and Operations


•            The helium system for the lower portion of the waveguides for the Cryomodule in Zone 3 was installed on one cavity’s waveguide for evaluation.  A window supplied by Tom Powers isolates the two sections.  The presence of helium in the outer waveguide volume acts as a telltale for a crack in the Cryomodule’s waveguide window, allowing us to avoid another incident where frozen air plugs the cavities.

•            Two viewers with holes in their flags were installed on either side of the wiggler.  Their first function is course alignment of the optical cavity mirrors.  You shine the Ultra Viewer Alignment HeNe laser beam from the opposite end through the hole in the flag onto the mirror.  Adjusting the mirror pitch and yaw to shine the mirror’s retro reflection into the flag’s hole will put the HeNe beam within range of the much smaller wiggler viewers.  The second function of the new viewers’ flags is to observe halo as the main electron beam goes through the holes.  Their upstream facing surfaces are coated with the phosphor coating developed at DESY.

•            A new Halo Measuring System was installed in the re-injection telescope (5F05).  It has a set of X and Y paddles, coated with phosphors, with a series of stair-step gaps.  By working with Wes Cam image and filters on the cameras, halo can be mapped for position and intensity over many orders of magnitude.  

•            I inserted a rubber sheet between the beam chamber and upper pole of the fourth GW of the Optical Chicane and added shim sets on either side.  This hardware will prevent movement of the delaminating Purcell Gap shim.  I added compression to the rubber by micro metrically raising the chamber.  The chamber movement may affect the THz mirror (integral with this chamber) alignment and the mirror will have to be checked when we turn on after the down period.  I also set the Gap Cam to look at the upper pole of the first GW of the chicane, the only remaining gap not looked at with the improved viewing method.   

•            In news about the quick experiment that uses laser light to look for a pseudoscalar particle that couples to photons, Magnet Test tested a GW dipole with modified pole extenders.  The narrowed gap reached a peak field of 18.8 KGauss while dropping to 14 KGauss at the entrance and exit.  The peak is higher than expected.  The physicists are evaluating the field profile.  

•            The cover for the W55 (IR Line) Wiggler was installed.

•            The permanent cover for the optical transport between the drive laser line and the entrance into the Light Box in the injector is in fabrication.  

•            I continued working on a new concept for THz light absorbers that can be easily installed in the region down stream of the anti THz Chicane to more effectively trap THz light before it gets to the OC mirror. 
WBS 11 (Optics): 

FEL mirrors
This week the Optics group completed all the primary goals and made considerable progress on secondary goals despite many constraints such as power outages, loss of compressed air, and late component deliveries. 

Primary Goals: 

1) Install a 1.6um and 1.06um OC mirror. Both 1.6um and 1.06 um mirrors have been installed and aligned, despite the fact that we received the 1.06um optics a week later than the vendor promised, and had some problems with the first brazing attempts
2) Install output coupler optical cavity mirror metrology system (OC OCMMS).  We have installed the OC OCMMS and have completed the alignment.

Secondary Goals and Other Tasks: 

1) Install OC Cryo transfer lines.  Work on this proceeded Friday morning only because of interference with others completing primary goals.  On Monday and Tuesday the Vacuum group was installing new viewers.  On Wednesday the Survey group was aligning those viewers.  Yesterday and today the OC can was/is needed to install optics. 

2) Install HR OCMMS.  This will be ready to install on Tuesday if deemed important enough to re-vent the 4F region, and is contingent on receipt of some additional parts. 

3) Move the Advanced drive laser.  Done. 

4) Test new EO Cells.  Identified the issue with index-matching fluid and determined that this kind of EO cell can not be applied to our drive laser system. 

5) Processed the data taken last week for the streak camera measurement. 

6) Completed two abstracts for FEL06. 

7) Saw a problem with the drive laser mode-locker controller and still trying to fix it.
Terahertz:

On Monday and Tuesday of this week, I (Mike Klopf) attended a conference in Washington, DC where I was invited to give a talk about the THz source here at the JLab FEL.  The conference was mostly attended by representatives from the private sector defense and security industry, so there were many with little or no knowledge of our THz source.  Since nearly every speaker presented work on small scale, low power sources, detectors, and measurement systems designed to operate in the 100’s of GHz range, there was a noticeable amount of amazement when I presented not only our power characteristics, but was able to show actual beam images and a spectral bandwidth that exceeded all other sources presented at this conference.  I fielded several good questions from the audience immediately following my talk and I continued to be approached throughout the rest of the day by others interested in learning more about our THz source and what possible experiments could be done here.  While most of the industry is interested in working towards portable and smaller scale systems, I emphasized several times that when developing this technology and performing proof-of-principle experiments, it clearly makes sense to consider a high power broadband source when possible.  I think most agreed considering the number of people that asked for more information on how to submit proposals to perform experiments at our facility. 
Also, thanks to Gwyn Williams’ help by communicating with Tom Crowe, it appears that Virginia Diodes is now willing to work collaboratively with us to determine if their detectors can provide us with a good means of looking for phase jitter in the electron beam.  Their detectors are designed for 100’s of GHz, which falls below the peak of the THz spectrum, but they are intended for very low power signals and we should be able to provide more than enough signal in their range of sensitivity.  These detectors have a much faster response than any of our current THz detectors, so we are hopeful that this will provide a great deal more information about the dynamics of the THz pulses, and thus the electron bunch dynamics. 
Finally, we have a magnet on loan at the NSLS at Brookhaven where we will do some initial testing for the magnetic resonance studies planned later to be performed in Lab 3.  The vacuum and optical design for the setup at Brookhaven is nearly finished and fabrication will begin soon in preparation for testing during scheduled beamtime this summer at the NSLS.  













