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Highlights:

We spent the week understanding and optimizing the FEL operation with the hole coupler at short wavelengths to prepare for support of Users the next two weeks and pushing to high power after the installation of high power mirrors.  We received our new Drive Laser funded from JTO and got it running.  The Optics Group also managed to demonstrate a procedure which can mount a mirror on the deformable base without introducing astigmatism.

Management:

   We established the protocols for beam operations in Lab 1, certified the Lab for beam operations per ANSI standards and trained 75% of the staff in beam operations.  The Laser Operating Procedure for the first User experiment was signed off and the Experimental Safety Plan submitted for approval.

   A number of layout drawings for the UV beamline were signed off so that we can now begin magnet girder assembly activities, establishing stand positions in the vault, etc.

We continue review of vendor proposal submissions for the UV wiggler modifications and rf power for the Injector Test Stand.
Operations:

   After changing the match to the wiggler we were able to improve the longitudinal match to the wiggler sufficiently that we were able to obtain lasing at 1.7 microns with the hole output coupler. Using the FEL we were able to obtain a better transverse match and improve the lasing stability. Nevertheless the gain and efficiency were not very high. We completed the alignment mode certification and sent the beam into user lab 1. We were able to deliver 10 W of CW laser power and over 30 W of power during 1 msec. macropulses. We were also able to tune the laser from 1 micron to 1.8 microns using the wiggler tuning. The power fell off sharply for the shortest wavelengths but was fairly constant from about 1.3 to 1.8 microns. When we looked at the power using a fast detector we found a large 25 kHz oscillation in the power, along with a great deal of other noise. We spent much of Thursday looking for noise. The chief suspect was a sextupole power supply. This was changed out and we did obtain a better Happek signal.  The laser was still noisy, however, so that was not the cause of the noise. We did a couple of emittance measurements on system with the 1st injector setup, which put the beam in the ballpark of 10 mm-mrad normalized and suggested it was mismatched transversely.  On Friday we found a new injector solution that produces a better transverse distribution. Unfortunately, it also has some losses at the end of the cryounit so we are trying to find a compromise solution that still has a good transverse distribution but does not lose much beam in the injector. 
   We trained 8 more laser operators this week. Six of them have also completed all other training necessary to be an FEL Operator so we now have 14 FEL operators trained. We will train the rest next week. Our laser labs were audited for safety this week. Only a few minor problems were found.

WBS 4 (Injector):

   The DC photocathode gun is operational. 


   The segmented tube to support the ball cathode for the new gun assembly is finished. End rings still need to be welded before polishing can start. The three piece segmented tube replaces the original 34 in. long support tube so that each piece can fit in the College of William and Mary plasma source chamber for proper field emission suppression coating processing.


   A new flat electrode coated with a field emission suppression film twice as thick as the previously applied was mounted in the high voltage test stand and baked out. Survey and alignment group needs to set the anode-cathode gap before high voltage testing can begin.


   We prepared a paper on the gun performance for the upcoming PAC'05 Conference that will be sent for review shortly.

   Gun HVPS – The HVPS is Operational.  Cables will be pulled into the FEL Control Room in order to directly monitor the HVPS ripple and output voltage.  Patch cables were inadvertently removed during the last clean-up.
WBS 5 (SRF):

· All AES cavities have completed CMM and visual inspections as well as bulk chemistry.  The first two cavities have also completed the heat treatment process and will go into the VTA after the upcoming facilities maintenance period.  

· Based on group discussions both beamline gate valves will be an all metal shielded design. The upstream beampipe (next to the Gun) will NOT have shielded bellows and the down stream beampipe will utilize a beampipe cutoff (“cookie cutter”) design to shield the bellows.   

· A new beamline profile, showing the third harmonic is available from AES. The initial results of the CASA analysis verify the need to use the HOM couplers as part of this design.  The current analysis effort is focused on quantifying the power requirement for the dissipation design. 

· Project schedule continues to slip, due to no activity on procurement or engineering tasks associated with critical cavity string and cryomodule components; all related work remains on hold until AES receives their funding for this project.  

WBS 6 (RF):

RF – All systems are operational.  Zone 3 appears to be slowly degrading with field emission starting at lower gradients now.  This is causing additional heat losses and instabilities in the helium.  The maximum gradient for cavity 7 of zone 3 has been reduced from 10.5 to 9.0 MV/m over the past 2 weeks.
 Injector Test Stand – 6 proposals were received in response to our RFP for the RF power amplifiers.  The review will continue for several more weeks.
WBS 8 (Instrumentation):

   This week finished by chasing excessive jitter in the FEL beam. A number of measure-ments are in progress to examine the transverse and longitudinal jitter. Longitudinal jitter is seen as phase variations in the Beam Current Cavities. There is a 40 KHz component at ~25dB above noise at 600 microamps of beam CW (~22 kHz was thought be on the FEL) as seen by the spectrum analyzer. This level was measured both in the injector and the BCM in front of the wiggler. This implies the source is NOT the linac RF or the Recirculator power supplies. Measurements are also being taken from the BPM and Zone 3 HOM signals. At first glance we considered chopper noise on sextupole power supplies and did in fact change one out (Danfysik 75 Volt/20 Amp), this did improve the Happek bunch length stability. Now we are considering (with Carlos’ help) what variation of the gun high voltage ripple would translate to this measured jitter.

   This week began with a hustle to certify FEL Alignment Mode, we succeeded but… The problem was that the threshold for lasing is 100 microamps of current so the trip level for the dump current is 100 millivolts but there was 50 millivolts of low frequency noise (noise + drive laser amplitude variations) with an occasional spike greater than 100 millivolts causing trips. This involved reworking the 1G03 dump signal (differential front end) to reduce the noise coming from the downstairs electronics. Once installed the electronics were calibrated downstairs for 10 mA = 10 V.  Once the box was calibrated and we continued with beam operations it was found that the sample & hold trigger was grabbing the charge while the signal was still rising to flat top value – we added 10 microseconds to the delay and Dave was again happy (at least for a few minutes). This reduced some of the noise that was coming upstairs but not enough for stable operation of the Alignment Mode system. There still remains a noise issue on the signal coming from the 1G dump, however, this will be solved apart from the Alignment Mode System with no impact on the safe operation of the Alignment Mode System. The impact of this noise problem is only to cause excessive trips in the system and in no way compromises its safety. Noise measurements continue with 1G03 & 2G01 dump signals, it is believed that the source of the noise is the power supply for the electronics downstairs.  In order to correct this problem one box has been modified to have power supplied from the Charge/Dump Current Monitor Chassis in the control room and include an external calibration control from upstairs.  This box is currently being tested and rough calibration is taking place to reduce time needed downstairs.

   A 10-Channel RTD Chassis was installed in the control room for temperature monitoring of the Collimator, CAN 1, CAN 2, and CAN 3 water outlets.  A beam viewer target with the newest grade phosphor coating has been turned over to T. Day for installation and evaluation during the next available down. 

   THz hutch activities in User Lab 3 continued this week. All of the remaining panels were sent to Hampton Sheet Metal to be punched. Painting for final panels also began this week. After the remaining panels are painted then all components will be finished and ready to be placed and bolted down on the hutch. Interior electrical installation will begin next week. Additional interlocks were added and tested to the LPSS in User Lab 6 to support the new drive laser that was delivered to the Optics group. Safety interlocks have been added to Mass. General’s laser hutch in preparation for Rox's upcoming experiment.  

   Torture testing of the new card readers for Labs 2, 3, 3A, 4, and 5 along with the improved database continued this week with victory declared. Transition to the new LPSS entry system will be completed during our scheduled downtime May 12-15. Most of the FEL-Staff was properly entered into the new LPSS database.  A few staff members have the old access cards for the user labs and these cards do not work correctly with the new readers.  The steps for upgrading these cards are being established. The EPICS driver for the new Omron PLC (to be used in the LPSS upgrade this summer) was successfully tested this week.  This was the remaining uncertainty in the upgrade.  Read and write access of the PLC's memory was accomplished via Ethernet.  EPICS channel access was also used to execute a program that was loaded on the PLC.

   Check prints for the mechanical and electrical drawings of the 4 Channel Solenoid Fail-safe Interlock box and PCBs have been submitted to EECAD for final revisions. The proto-type enclosures for the new BPM Electronics have arrived and machining will commence once a final design of the carrier board is completed. All of the new 32x32 video chassis are assembled and programmed. We are now set to begin the EPICS based testing of each chassis.

WBS 9 (Beam Transport):

Sextupole (SF) 

• 
Fabrication is continuing at New England Techni-Coil. Hexagonal and Tee parts continue through the final machining before grinding and pole tip contouring. An aluminum surrogate piece is going through the final cut to prove out the pole contour before committing steel pieces. Coil winding has started and stopped with some problems with the inserts having to be resolved. 

Replacement Chicane Dipoles GW) 

•   Fabrication is continuing at New England Techni-Coil. They have reworked the mold and are preparing for potting the second coil next week. The fourth coil (out of 8) Is wound, pressed and in baking to congeal the B-stage epoxy that ties it together before the final potting. They are preparing a clean area for Purcell gap glue down. They are anticipating shipping the first magnet nest week. The second and third core’s parts are at the heat treater.

UV Line 

• 
We are trying to set up a current ramp protocol for testing the QX Quadrupole that will match the capabilities of the Trim Card II to enable us to set the quads to field levels at the one part in 1000 level. 

•
Two of six electron beam transport sub-region’s assembly drawings are in signature with their girders signed off. Another sub-region’s assembly was slightly delayed because the Happek device was moved, but the girders for the region are released. The remaining two regions being designed by the Engineering Group are still in process. 

• 
Advanced Energy Systems has almost completed the drawings for the sixth (GW Chicane) sub-region. We need to generate the stand and cartridge points for them. The stands and three of the four chambers are in checking by us. The fourth chamber is almost ready for checking. 

• 
The prototype SS Sextupole passed its magnetic test. This qualifies the simple conversion from the Sextupole-lite configuration now in the IR machine into the SS configuration in the UV when the SF Sextupoles (being made – see above) can be take up their rightful place in the IR machine. 

• 
Kevin Jordan reports that there are 26 air core trims in the UV line that can be powered in series with 26 trims in the portion of the IR line that is fallow when UV is turned on. The power supplies have enough voltage to power two correctors in series to full current. We will generate control pages that have the right UV nomenclature but actually control the IR based circuit. This issue is solved, saving 100K$. 

• 
We have not ordered the valves and bellows for the UV line. 

UV Wiggler Progress 

• 
No progress on the new Wiggler vacuum chamber.

WBS 10 (Wigglers):
The source selection committee received the bids for the UV wiggler modification and are evaluating them now. STI Optronics continues to work on the 5.5 cm period wiggler.

WBS 11 (Optics):
FEL mirrors: 
   We had a breakthrough on the mirror bonding when we created an epoxy bond with only ~ 0.4 waves of ROC change (which corresponds to a 2 cm change out of 16 m), with very low (~ 0.05 waves) of astigmatism.  This was over the entire 2" aperture of the test piece.  We are now repeating that procedure to confirm it's repeatable.

Other activities:
   Work this week concentrated on the above work, and on preparations for operations for our user groups.  Our goals for the latter task were to understand the FEL beam properties, and other preparations.  This included certifying Alignment Mode and then the final, high-level certification.  A new hutch that covers our diagnostics on the optical table was received and is being installed as of this writing.  This will allow our users to operate in hutch mode, and give them more flexibility.  We monitored the mechanical shutter for the drive laser, and it operated without problem.  Higher-power versions arrive next week.  We worked on the installation of the advanced drive laser.  We have a number of certification tests to complete before commenting further, other than to say it is very good in terms of amplitude noise, and it puts out prodigious amounts of green at the 74.85 MHz PRF!  

UV FEL
The design of the optical cavity internals continued to progress.  We received some bids for the He refrigerators that are in-line with our early estimates.  Top level drawings of the machine were signed off.  We received the report on the vibration testing of the prototype mount, with a 4" mirror installed.  The lowest resonances are at 206 Hz and 252 Hz.  This is far above the building resonances.  We are now working up a dummy DMA to see how the mount performs with a higher mass whose CG is somewhat off the rotation axes, and with water lines attached.

Terahertz:

With work on the hutch continuing, plans and discussions took place with RPI regarding first experiments in the interlocked area with the goal of starting preliminary imaging experiments using the Pyrocam 3 next month.






