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Highlights:

We had an interesting mix of activities with operation of the FEL Upgrade this week: 


- we had a very successful series of runs early in week dedicated to BBU measurements with the support of a visiting team from Cornell  and Todd Smith from Stanford.  Threshold currents, frequencies, and damping rates of the offending modes were quantified. In addition, we demonstrated one of the direct feedback techniques for suppression of a single mode. 

- with the use of a newly commissioning streak camera diagnostic (courtesy of the hard work provided by Shukui Zhang) and our existing energy spread measurements, we obtained some interesting data on characterization of our electron beam in the longitudinal dimension. 

- plans are proceeding for installation of  1 micron optics and broadband optics at the end of next week after a run dedicated to additional characterization of lasing efficiency and continued work on characterizing a  new low level rf system control under joint development with Cornell. 

Also next week, George Neil will be making a presentation on behalf of the Jefferson Lab FEL team on the performance of the FEL optical systems at the FEL Technical Area Working Group meeting held at the Naval Post Graduate School.

Management:

The project financial reports for ONR for the month of December were prepared and sent to the DOE and ONR program offices.   The JTO project monthly reports for December were prepared and distributed.

Gwyn Williams served on the International Science Advisory Council at Daresbury Laboratory in the UK, and followed this by visits to Cardiff and Cambridge Universities in the UK where seminars were given about the high power THz facility.

Beam Operations (Steve Benson):

This was a short week with most of operations devoted to BBU studies.  Laser operations were limited to Wednesday and Thursday day shifts.  The BBU studies will be covered below.  The focus of laser operations on Wednesday was to recover the efficiency we had before reducing the phase noise in zone 3.  We were able to raise the efficiency significantly by optimizing the sextupoles in the first arc.  The detuning curve grew to about 8 microns and the efficiency grew to 800 W/mA.  At this point we noticed that our current monitor was acting up and showing too large a current.  When the gun power supply (which is not calibrated) was used to measure the beam current, the efficiency was 1.1 kW/mA.  Since the system was optimized for lower charge this is already quite close to spreadsheet predictions.  The efficiency dropped only slightly when running up to 2 kW.  We will need to try to push this more next week. 
   On Thursday we decided to try to map out the longitudinal phase space using both the energy spread and the streak camera.  We found some very interesting phenomena evident in the second arc as either the first arc trim quadrupoles or the energy was varied.  This changes the longitudinal focus and one can move through the longitudinal focus by varying either parameter.  The energy distribution showed multiple peaks that evolved as the bunching was changed.  It is not clear at this point whether the effect is due to coherent spontaneous radiation (CSR) or longitudinal space charge (LSC).  We can try to change the ratio of the two by varying the beta functions.  Unfortunately the day was cut short due to CHL problems before we could try this.  The streak camera data showed reasonable agreement with the PARMELA predictions and also showed a tail that we see evidence for in the energy spectrum.

BBU Measurements: Preliminary Measurements (Lia Merminga et al)

A very productive week of BBU measurements yielded a lot of new data and information, many stimulating discussions, and a lot more ideas to try in the future. 

An 88 MeV configuration was established and the BBU instability was observed in cw mode at 2.7 mA. Data were taken in pulsed beam mode for several macropulse currents (3.5 mA, 4 mA, 4.5 mA, 5 mA). In addition to the "killer-mode," which is contained in Cavity 7 of Zone 3 (rather than Cavity 4 of Zone 3 as observed in May/June 2004), several other HOM signals in other cavities were observed to grow during a BBU trip. The frequency of the “killer-mode” was measured to be 2106 MHz in agreement with simulations. 

Beam Transfer Function (BTF) measurements were performed. The beam was modulated with a kicker in the injector with the frequency of the HOM and the cavity response was measured. We were able to measure the HOM's response to several beam currents (CW) while modulating the beam in the injector. 

The software that enables us to take difference orbit measurements and characterize the recirculator was successfully commissioned. 

Optimization of an active damping circuit led to decrease of the Q of the dangerous HOM by a factor of ~1.3. The threshold current without the damping was 2.8 mA while the measured threshold with the damping on was increased to 3.4 mA. The ratio of the two thresholds is ~1.2, a demonstration that the damping is effective at raising the threshold current, and that the threshold current varies as (1/Q). Further optimization of the damping circuit is expected to yield higher damping of the Q.

Finally, we moved on to optically suppressing the instability by turning the local reflector on. This allowed us to ran to up 5 mA cw with little difficulty! Preliminary Beam Transfer Function measurements with the reflector on indicate a threshold current of ~10 mA, a factor of 6 increase from the setup without the reflector!

WBS 4 (Injector):

The DC Photocathode Gun continued to deliver electrons for FEL ops. The cathode made on December 17, 2004 has delivered 240 Coulombs and close to 110 hours of beam time so far, accordingly to the Coulomb Counter Archiver developed by the I&C group. This Archiver allows for the first time to record actual beam time in two modes, pulse and CW. The previous record was 200 Coulombs delivered between recesiations. 


This week we moved the electrode polishing stations from the test lab building to our new lab in the ARC building. John and Karl visited from Cornell and spent the week learning about polishing electrodes. 

Work continues on the construction and assembly of the second electron gun stack. Some jobs have been submitted to the machine shop, electrode material purchases have been requested, and paperwork to place bids for building the electron gun's cart was started.

WBS 8 (Instrumentation):

   Operations this week were mostly devoted to Beam Break Up (BBU) studies. Additional beam studies to determine energy jitter in the injector were performed at the IPM0F06 Beam Position Monitor.  This test confirmed that the 1/4 cryo unit was within the 0.1% design specification.  Another test is in progress to determine phase jitter between the injector and the 4F region, this was performed at the IPM0F06 and IPM4F09 Beam Position Monitors.  A reference notebook on the techniques and theory behind these measurements is in the process of being assembled. 
    Progress continues on the LPSS test stand.  The box simulating user lab's configurations and I/O to the system is under construction.  The design and fabrication for the box has been completed, the wiring for the box is 50% completed.  A Shutter Lockout box has been fabricated and is ready for painting/wiring. Jim and Wes attended a PLC programming class.
    Two more Beam Current Monitor PCBs are being assembled for testing purposes.  This will provide more test data on the PCB's outputs to develop calibration set points.  The design documentation for the PCB enclosure is under review before the final design is sent out.  A new version of this board will become the BPM electronics for the IR & UV BPMs. Work continues on the High Power FEL Dump Multiplexer box.  This will connect the precision meters to the Water In/Out RTDs for the Diagnostic Dump, OCR Dump, or EOL Dump.  
    The wiring diagram for the injection string short switch has been completed.  The diagram will be submitted to EECAD for an official documentation package.  The manufacturer of the solenoids was contacted to gather diagrams of the switch components.  These will be stored in the database for future reference.
    Drawings have been completed for the new AMS and Video Output Driver chassis.  Parts are in house with assembly to begin soon.  The Charge/Dump Current Monitor Buffer Driver Box assembly has been revised as well. 
    Training material for the new students is being assembled and currently resides in a notebook in lab 5.  Right now the topics cover Connector Installation and Basic Soldering Techniques. Operator Training for FEL operators is being developed.  The plan is to map it after the training plan used to train MCC operators. 
    The final Optical Mirror Heater Control Chassis is being fabricated and will be ready for testing next week. 
    Welcome to our new student aids:  Wade Brock, Matt Stokes, Ryan Taylor and Anita Parker. 
WBS 9 (Beam Transport):
Sextupole (SF) 

•
 Fabrication is continuing at New England Techni-Coil. No change in status while materials are on order.

Replacement Chicane Dipoles (GW) 

•   Fabrication is continuing at New England Techni-Coil. Steel is continuing to be cut into the requisite pieces. Winding form tooling is still being prepared for 3-D winding. Smaller parts are in manufacturing. 

• 
They are evaluating the cost trade-offs of ECO 1033 to change the design of the Field Clamp adjusters. 

UV Line 

•
General layout continued 

• 
Progress was made in the plan to regain our schedule slip 

• 
One experienced contract designer was hired 

• 
The design engineer position was published 

• 
The requisition was signed and statement of work generated to have an outside firm magnetically model the conversion of the SC sextupole to the SS sextupole 

•
 The faster PC workstations are on order for a two week delivery 

• 
Tim Whitlatch has started taking over of the vacuum analysis and design duties from Butch Dillon-Townes with coaching in the art by Fred Dylla 

•
The order for the added – now 11 QX quadrupoles is in process for the trombone and rotator. Dave Douglas declared that these will be a necessary  add-on feature based on our IR upgrade.

Injector Multi-slit upgrade 

• 
Parts are out for bid due today 

Conversion of the Cornell Wiggler 

•  The Alignment Group characterized the Cornell Wiggler and produced an AutoCad drawing to transmit to the ME Group. 

• 
Minutes of the Wednesday meetings are now available on the M Drive/felteam/UV_FEL ME Work/Wed. Meeting Minutes.

WBS 11 (Optics): 

2.8 and 1.06 micron mirrors

We received the 1.06 micron HR mirrors and have been inspecting them.  They are going through our metrology and QA/QC.  So far they look good, and will be installed the week of the 24th.

 

Other activities:
   We analyzed data taken on Jan 7th to determine the power that could be intercepted by the OCMMS viewports.  While operating above 2kW for ~ 30 min we saw nothing more than noise on the power meters.  This puts an upper bound of only 3 W on the power that could be intercepted.  For the shorter wavelengths we will be running next month, even that won't be absorbed by the fused silica viewports.  This bodes well for getting the OCMMS hardware up and running.  The reduction in power loading again seems to be due to the absorber plates.

   This week we continued our efforts to ready the mirror cassette and turning can hardware so we can deliver beam into User Lab 1.  The mirror cassette vacuum vessel has been rotated and reinstalled, and the support frame is in place as well as the cross to support the beam dump and insertable mirror.  The internals are coming together in the UL2 clean area.

   As mentioned in the Beam Ops section, the streak camera was put to good use this week.

   We congratulate Chris Behre, one of our electro-optical engineers, on the birth of his second son early this morning.  We wish the best for Chris and his wife Mary.

 

UV FEL

We received a beamline viewer from I&C, and will test the ability of its flag to scatter (rather than reflect) HeNe light.  We would like to use these in the UV beamline for both optical cavity alignment and e-beam position.  We await the engineering drawings for the windowed vacuum valve, so we can start designing the mirror frame and specify the window.  We received one response to our RFQ for bake-out jackets for the optical vacuum vessels.  Analyses progress on the cryogenic mirror flow parameters.
Terahertz:

The week was spent visiting 2 companies.  1.  QMC Instruments is a leading supplier of detectors, spectrometers, filters and calibrated power meters.  Discussions took place regarding spectroscopy equipment for the laboratory.  2. Teraview is a leading THz imaging company, and discussions took place regarding collaborations in the use of high power THz for large-scale imaging.

