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Highlights:  We provided beam for user, Harvey Rutt, of Southampton University in the UK.
FEL Injector Gun:  On Monday we re-cesiated the photocathode using NF3. The QE was slightly higher than with just one Cs burst, but the lifetime seemed to improve significantly. We expected to do a re-cesiation Wednesday, but it held up until Thursday when the photocathode was re-cesiated again, achieving ~1.7 % QE. We are planning a cathode heat clean followed by a full cathode activation for next week, but this depends on the UV schedule. 

JLAMP Injector:  On Tuesday and half-day Wednesday we hosted a Berkeley delegation comprised by Fernando Sannibale, John Corlett, Peter Denes, Howard Padmore, Russ Wells, Christos Papadopoulos, Theodore Vecchione and Derun Li. Discussion topics included VHF gun status report by Fernando Sannibale, preparation and characterization of K2CsSb photocathodes by H. Padmore and T. Vecchione, update on injector simulations by Fay Hannon and Pavel Evtushenko. Bob Rimmer hosted a discussion on SRF approaches and fabrication of cryomodules, as well as a tour of the JLab SRF institute. The JLab Polarized Source group gave tours of their injector test cave with demonstrations of load-locked systems and activation of GaAs wafers. Plans were discussed to exchange know-how on preparation of GaAs and K2CsSb photocathodes, as well as ultra high vacuum techniques for transporting activated photocathode between preparation chambers and the electron guns. 
Other activities:  We continued supporting Magnet Test and Polarized source groups.
Operations:  Operations this week was dedicated to running for an experiment studying a THz-IR double resonance in various gases conducted by Harvey Rutt of Southampton University in the UK.   This experiment is very difficult and requires quite a bit of setup time.  We therefore had some time to run some beam studies while they were setting up electronics or optics.  We were able to take some more data on the M55 system and were able to find settings that produce an upright linear response function.  The machine ran well for the most part during the first few days with the exception of a problem with the vertical steering magnets in the arcs resetting to zero at one point.  Operations ceased Thursday though due to the failure of a sextupole in the first arc.  We are diagnosing this magnet today to find the cause of the failure.  Sadly, this failure prevented Prof. Rutt from getting good data from the experiment.

Electron Beam Transport: 
UV 

• Matt continues to oversee all fabrication of the UV wiggler region components as well as assisting in installation efforts.
 
• Matt continues writing the UV wiggler region installation procedure.
 
• Final machining operations are currently being performed on the wiggler chamber. 

• The wiggler BPM’s are currently being fabricated. 

• The OCMMS bimetallic flanges have arrived from the vendor and are currently being modified. 

• Jacob tested the wiggler viewer prototype assembly for hysteresis and found it remained precise within 15 microns after 2800 cycles.


Instrumentation and Control:  Progress continues with the UV BPM Electronics.  The production run of the PCB assemblies have arrived.  We are going through bench testing now and then we will begin the calibration process.  The rack has been completely populated with the data acquisition system, the cables all routed into place and the server installed.  Once these boards are tested they will be taken over to the FEL for calibration and installed.    This week, the RF system was partially added to the alarm handler in order to begin the process of writing a script that lowers the Klystron current when in a particular alarm state. Research on running a local PIOC for testing was also done in order to test the script after it is created.

 
    We commissioned the software for communicating to all 8 heater control power supplies.  The 8 serial ports were configured and we have experienced reliable communication to all supplies.  We have met with SRF and Cryo staff to go over the requirements for the heater control loops.  The transparent replacement of the existing MOPS was key requirement.  The equations for determining the required electric heat for each individual cavity are being finalized.  Working with accelerator staff, the existing software outputs will be disabled and used by our new system. Finally received and tested the Cryo heater power supplies; installation of the supplies into the field rack is in progress. Assembly began on the temperature and flow controls PLC crate for the UV Optics instrumentation.
UV FEL:  I tested the UV response of two of our most commonly available B/W CCD cameras, using a mercury calibration lamp.  As one might expect, the multi-element camera lens’ transmission falls between 365.4nm and 253.7nm; with no transmission at the shorter wavelength.  Hence, measuring the 3rd harmonic of 700nm to benchmark our code predictions requires either a special camera lens or we’ll have to create our own.  Both cameras had some response at the shortest wavelength studied; the Costar camera was clearly superior to the Sony camera.  I also have a deuterium lamp and well use it to determine how the spectral response falls. 

JLAMP:    I’m using Steve’s new modulator design to predict the high gain harmonic generation (HGHG) performance.  This is ongoing.  I also had a visit and meeting at KM Labs (Boulder CO) and was shown some very interesting hardware and provided anchoring numbers for high harmonic generation (HHG).  They also believe that Ti:sapphire regen amplifier lasers have sufficient tunability to span the harmonics, if our users require it. 

Terahertz:  Late on Friday of last week, we were able to take several hours of THz beam to test the optics for transmitting beam through the diamond anvil cell (DAC).  We have fabricated a pair of fixtures to position the custom made Winston cones into the entrance and exit apertures of the DAC.  The DAC and Winston cone mounts were assembled into a single fixture and we aligned the full THz beam to maximize the THz signal through the DAC and onto a detector.
Unfortunately, we did not receive delivery of the dewar of LHe that we ordered, so we were unable to use the LHe cooled bolometer.  It appears though that we have sufficient THz transmission through the DAC to generate a good enough signal on a pyroelectric detector.  We will need more beamtime to further test the setup and make certain that we are not picking up spurious THz beam that does not pass through the DAC.

Since we were able to see a reasonable signal, we then decided to see if we could measure the transmitted spectrum.  To do this, we redirected and aligned the THz beam to pass through the FTIR spectrometer and then through the DAC and onto the pyroelectric detector.  We made spectrum measurements both through the DAC and w/ the DAC removed.  The spectral shape that we measured through the DAC was nearly identical to the baseline spectrum (DAC removed).  The magnitude of the two of course were vastly different and we could not make an absolute comparison of the DAC transmission, because it was necessary to insert a pair of wire grid polarizer’s crossed at 88° to keep the signal for the baseline measurement out of saturation.

We still need to do more testing to ensure that we are not picking up stray THz beam not passing through the DAC and to better characterize the spectral transmission of the DAC.  This was a good set of initial tests though and we are on schedule with our contribution on this EFRC funded research collaboration with the Carnegie Institution of Washington.

On Monday this week, Harvey Rutt (University of Southampton) arrived to resume work on his THz-MIR Double Resonance experiment.  He brought with him a new RF lock-in amplifier from Zurich Instruments.  The new lock-in provides significantly better performance in both small signal detection and suppression of coherent pickup (crosstalk), due to the fully digital implementation starting with a very fast ADC at the signal input.  The new lock-in also provides a great deal of additional functionality such as a scope and spectrum analyzer functions through the software interface to the instrument.

We started out first to reproduce the experimental setup and to align the mid IR (MIR) and THz beams through the gas cell.  We achieved about 85% transmission for the gas cell, which reproduces the performance we had previously measured.  We also tested all of the gas delivery and vacuum systems, which all checked out fine.  Much of the rest of the week though was dedicated to learning how to fully utilize all of the functionality of the new lock-in and to implement several improvements to the signal detection scheme.  We also had to spend some time modifying and repairing some new electronic devices that were added onto the setup, and the I&C Group was indispensable in supporting all of this work and providing a great deal of test and measurement instrumentation.

Though we didn't take much THz beam during the week, we did make significant progress in testing some of the new systems, resolving some of the existing instrumentation issues, and characterizing the sensitivity of the detection scheme.

Lab 5:  The performance of the SRF components of DoE accelerator projects for nuclear science - 12 GeV Upgrade, FRIB, Electron-Ion Collider - is more strongly influenced by quality factor Q than gradient.  Much research indicates that Q is adversely impacted by cavity interior surface nano/micro roughness, especially in regions of high surface magnetic field, such as the equator of elliptical cavities.  Laser-driven partial or complete surface melting has been shown in other applications to eliminate roughness, or at least markedly reduce its sharpness.  FEL/ACCEL doctoral student Raja Singaravelu is embarking on a series of experiments using the PLD apparatus in Lab 5.  They are conveniently combined with his nitriding experiments, also in progress.  Surface topography will be evaluated by SRF collaborators, who are pursuing more established approaches (electro-polish). 
We met with Raja this week to discuss his plans and schedule for his remaining work on his Ph.D. research.  We are planning to move the HIPPO laser from Lab 4 into Lab 5 as soon as next week, where Raja will use it to perform more laser nitriding tests as well as a new set of tests to 
fully characterize the thermal model used to calculate the niobium surface temperature rise due to the absorption of the laser pulses.  He will look for melting and boiling of the Nb surface to determine the laser fluence required to reach these temperatures and compare these results with the model.  Part of this study will also be to test if the laser can be used to smooth the Nb surface by bringing the surface temperature slightly above melting.  For the third and final set of tests, Raja will perform tests for pulsed laser deposition (PLD) of pure niobium targets in a nitrogen atmosphere.  The hope for those tests is to grow NbN films on Nb and Copper substrates.







