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Highlights:  We had an excellent week of running, achieving 135 MeV beam energy, lasing in the fundamental at wavelengths as short as 630 nm using the IR wiggler, and got the M55 diagnostic operational for the first time in many months.

We congratulate Raja Singaravelu (ODU), who won a poster prize for his laser Nb nitriding work at the FEL.

Management:  We received welcome notice of $748k funding from AFRL to complete the UV FEL work. 

We participated in the CD-4 Lehman review of the LCLS project.

Preparations are underway for presentations next week at the DEPS conference.

FEL Injector Gun:  The photocathode was re-cesiated on Monday and Thursday and provided up to 2.5 mA CW beam for FEL operations. 

We have coordinated the visit from a Berkeley delegation, scheduled for June 15-16. Discussion topics include 1.3 GHz SRF technology, status of the VHF Berkeley gun, photocathode procedures, and injector modeling.

Some of us are supporting other groups such as Magnet Test and Polarized Source Injector, specifically with field emission characterization of fine grain Nb electrodes in the high voltage test stand. 

Operations:  This week was dedicated to doing installation work on the UV line in the morning, and beam operations in the evening to set up operation of the accelerator with 135 MeV beam.  We started by recovering the 125 MeV setup from last week and then slowly ramped up the zone 3 gradients until we had achieved 135 MeV.  Most of the week was spent doing machine setup work.  This includes steering up the linac and first arc, suppressing dispersion, making emittance measurements and checking the match to the lnac, and doing difference orbits to check the lattice at the higher energy.  We finally had a setup that would run with high quality beam, low losses and could run fairly high pulsed and CW current.  We have injector setups for both 67 pC and 135 pC beam.  To check on the beam quality we switched to the broadband output coupler and tuned to the shortest wavelength that would lase. The gain ran out at about 590 nm.  Steady lasing could be obtained at 630 nm.  We also started a set of measurements to calibrate the linac gradients.  This is ongoing.  We also finally started to take data using an updated M55 system to measure the longitudinal transfer function of the linac and transport to the wiggler.  This will be a huge help in setting up the UV line.  At this point we have a fairly stable setup that we can use to commission the UV line. 

Today we are spending some time doing a short experiment using THz radiation to see if the THz can be propagated through a very small aperture comparable to that of a diamond anvil cell. 

Electron Beam Transport: 
UV 

• Matt continues to oversee all fabrication of the UV wiggler region components as well as assisting in installation efforts. 

• Jacob continued testing the wiggler chamber viewer assembly prototype. The assembly performs well and the remaining assemblies are now being welded. 

• Jacob assembled the camera periscope prototype to determine the design’s functionality.
 
• The wiggler chamber is currently undergoing machining operations. 

• Forrest created anchor location drawings for the OCMMS stands in the wiggler pit. Drawings showing the drill and tap locations on the wiggler stand have also been completed. 

• Chris Gould surveyed the wiggler pit and marked the anchor and wiggler stand mount locations.
Beam Diagnostics
The main topics this week were the diagnostics for the UV FEL beam line. 

1. We did some more work on the software for the new DAQ system of the BPMs as well as on the software for data processing and commissioning of the BPM system.  In general the software is ready and we are testing its last layer of communicating the BPM measurements to EPICS.

2. Substantial amount of work went in to making the M55 measurements possible again. Due to the update of EPICS version the previously used software could not communicate with the system. Also due to the configuration and setup of a previously-used digitizer the level of noise in the measurements was fairly high and the measurements were taking long time. Thus we are rebuilding the system using a dedicated and much faster digitizer. The first version of the new application which controls the M55 receiver chassis, configures and runs the function generator use for the phase modulation and runs the DAQ for the measurements was completed this week. Offline calibration of the phase shifter in the receiver was made and put in the new software. The software also includes a new operational calibration procedure of the receiver chassis.  On Thursday evening shift we started to test the system with beam. We have gotten reasonable responses from the system and we could see the M55 changing when the trim quads were adjusted in the first arc. We will continue to test the system with the beam. One of the things we need to do is to double check the calibration of the modulator chassis.

3. The prototype of the actuator for the UV FEL wiggler OTR viewers was assembled this week (by Jacob Powers and Matt ) we ran the first test during which we cycled the actuator for about 4000 times. We have measured a slight change in the position of the viewer when it is "inserted".  The amount of the change was about 100 micron. The change has happened during the first few hundred actuations; afterwards the position of the viewers was very reproducible and we could not detect any changes. We have rebuilt the system to make a second test with better resolution of the viewer position. Overall the actuator is working very well. We think that after the second test we will qualify the actuator as appropriate for the UV FEL wiggler viewers.

Instrumentation and Control:  Time spent this week at the FEL involved a redesign of the cabling structure in the Gun pit for cesiations, cathode scans, activations etc. There was an intermittent cable in the current system and because that issue had to be addressed anyway, we took the opportunity to localize the connections for the insertion rods and simplify the procedure. We also tested the operational GC controls with some success. More work is needed to offer a bipolar solution and some kinks need to be flattened.  Finished terminating and testing cryomodule heater cables, dressed in various control cables in the development rack in preparation for the arrival of the heater supplies. Installed the last set of corrector magnets near the UV Happek.

 
We continue to move forward with the UV BPM Electronics this week.  We ran through some tests with the control crate and the various power supply options to select the best setup to minimize noise.  We were able to select the appropriate power supply and reduce the noise by a factor of 10.  We also managed to get the timer card needed for synchronization of the electronics running and configured properly with the real timing signals.   The remaining control cards have arrived and have been populated.  They are currently being cleaned and will be setup for the specific BPMs.    An application for the UV Labview BPMs was created and installed.  The 120 PVs in that application will be used as an interface to EPICS.  The two machines used to serve the BPM data were added to the channel access security lists in order to allow r/w access to the PVs.  One of the machines is not being granted write access to the IOC as it should.  This is still being investigated.    The UV vacuum components were added to the EPICS database and the half dozen sequencers that monitor those PVs were updated.  The addressing for the Varian dual ion pump controllers needs to be finalized and added to the database.  The screens for those UV vacuum components are in place and ready to go.  After very odd behavior testing the HR translation, we have a fix.  The original sequencer did not handle if a user issued a kill to the translation motor.  The sequencer would issue move commands to the motor after a kill in effort to finish the procedure.  An update to the code was made and initial testing shows that it now functions properly.  The system owner will verify operation with a full check out later.  IOCFEL8 was added to a console server to help further diagnose the issues it experiences during off shift hours.  The logging of all messages from this IOC should be in place.  We are awaiting the system password required to access that information. 


Added the "Safety" section on the Alarm Handler, which monitors the ODH and Radcon alarms. The IOC section of the alarm handler was also added, also. These sections still need some work on appearance and input from the various system owners of the correct signals. Met with Accelerator software support group to discuss a script to control RF Klystron current depending on the alarm state. Next week we will be partnering to design this script for the FEL as well as creating the scripts to set up the Alarm Handler Disabler Tool, which is what the main machine uses to run the Alarm Handler. 


The design and layout of the PZT Mirror control board will have been completed this week after the final copper traces are layered. The board will go to the vendor today for quote.
Optics:  This week we continued installation of the FEL UV HR and OC water cooling lines. Components for the water cooling lines, including flow controls and needle valves were mounted to stands we then anchored to the FEL vault floor. We also fabricated necessary mounting brackets for cooling and electrical components for the UV HR & OC cans. Assembly of the second ultraviewer is underway and nearing final completion. Progress on the models and drawings of various optical vessels, as well as on the Ring Resonator is ongoing.

Lasers and Optical Diagnostics:  This week we studied the x-ray seed laser tunability associated with JLAMP, and had discussions with vendors and colleagues outside the lab on the subject. We have started working part-time for other groups this week to help cope with current budget shortfalls. We performed an experiment on

the SHG efficiency of high power beam for applications in light source drive lasers and Compton scattering polarimetry. We received approval and began installation of the second mechanical shutter, the dual

mechanical shutter system tested and characterized last week for the ADL.

UV FEL:  We have set up UV sources and a monochromator to check the UV response of our B/W CCD cameras.

JLAMP:   We’re using both FEL gain codes (Genesis and Medusa) to model the modulator-dispersion section-radiator.  Originally we had hoped that we could use an APS Undulator A as the modulator, but the Genesis-modeled performance was too poor.  Steve has provided a new modulator design which we’re trying.

Terahertz:  This week, we finished preparations for our first measurements of the THz transmission through a diamond anvil cell (DAC).  We needed to quickly design and fabricate fixtures for holding the DAC assembly and to position the custom Winston cones in the entrance and exit apertures of the DAC.
On Thursday, we aligned all of the optics to pass the THz alignment laser through the DAC and focused it onto a pyroelectric detector.  We are not certain that the pyroelectric detector will have enough sensitivity, so we are also preparing the LHe cooled bolometer.  We ordered a dewar of LHe and it is scheduled for delivery this morning.  If it arrives as scheduled, we will likely replace the pyroelectric detector with the LHe cooled bolometer.

We are scheduled to run the tests tonight and our first set of measurements will be simply to demonstrate if we can transmit the THz beam through the DAC.  For that set of tests, we will focus the full THz beam into the DAC assembly.  If those tests are successful and there is sufficient signal on the detector (pyroelectric or bolometer), we will then modify the experiment to try and characterize the spectral throughput.  A first iteration will be to measure the signal for the full beam and then with a band pass filter in the beam.  If there is enough time, we will then change the THz beam path to pass through the FTIR spectrometer so that we can measure the full transmitted spectrum.

Lab 5:  Raja Singaravelu (ODU) presented a poster on his work on the laser nitriding of niobium at the 5th Jefferson Lab EIC User Workshop at the end of last week, and he was awarded 3rd prize for his poster.  This is the third time in the last year that Raja's work has won an award for his nitriding work.  He demonstrated that laser-driven rapid thermal processing in a nitrogen ambient can be used to produce a nitride layer, and under certain conditions, produce the superconducting delta phase.  The ultimate goal would be to nitride the interior surface of Nb SRF cavities to permit operation at higher temperature, taking advantage of the nitride's higher critical temperature (~ 17 K vs 9.2 K).
Also, Raja has finished the mechanical grinding and polishing of several previously laser nitrided Nb targets.  The experimental parameters used during the first run on these targets did not result in a good nitride layer at the surface, so the polishing is intended to restore a pure clean Nb surface that can be laser treated again.  He still needs to perform a buffered chemical polish (BCP) to complete the surface preparation on the samples that are to be reused.







