MEMORANDUM 

To:
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From:
F. Dylla 

Subject:
FEL Upgrade Project Weekly Brief – April 7-11, 2003

Date:
April 11, 2003

Highlights:

We offer a non standard weekly report this week in lieu of the reporting that we have done all week at the FEL Upgrade Project’s Semiannual review held on April 9-10th.

While we were reporting to our review committee, work proceeded on the FEL commissioning.   This week the first light optics (at 6 microns) and the alignment wavelength optics (800nm) were aligned in the optical cavity system.  Secondly, the re-assembly of the gun electrode structure was completed on Wednesday and we moved the structure to the gun area this morning (after the week long spring monsoon ended) for installation into the gun vacuum chamber.

We are pleased to report that our Memorandum of Agreement between DOE and the Air Force Research Lab for our next phase (FY03) activities on the UV FEL and microfabrication project was signed by AFRL.  We thank our AFRL program manger, John Eric for guiding this documentation through the system.

April 9-10 Semiannual Review Presentation Summary:

We offer the following summary of the FEL project accomplishments since the last semiannual review (held on  Nov.20-21, 2002), as presented to our review committee this week:

At the November project review, (1) a majority of the large dipole magnets needed for the recirculation arcs and the optical chicane, in addition to the vacuum chambers for these elements had not been delivered from the vendors; (2) operational checkout activities had just begun on the optical systems, magnet systems, the SRF linac, the control and diagnostic systems, and the gun high voltage power supply;  (3) preliminary measurements on HOM damping on the new upgrade cryomodule design had indicated BBU threshold limits below 10 mA; (4) with all these concerns , a supportable schedule could not be offered.  In addition, the late delivery of beam transport elements, the late availability of FY03 Navy, AF, and JTO funds, and then cuts in state support, had put the project under tight financial constraints.

At this week’s review we reported:

1. All required beam transport hardware has been received, qualified and installed.

2. All systems for first light operation have been commissioned and are ready for first light except for the gun; i.e., the SRF linac was cooled, under vacuum and powered to the expected gradients; magnet systems were exercised, controls and diagnostics exercised, and the optical cavity system commissioned for first light (as noted above). The machine configuration will be ready for the high power lasing tests when required after first light tests.

3. The gun system went under vacuum just before the December break and went through two rounds of HV conditioning prior to mid February when it was disassembled to take care of a cracked GaAs cathode and a coating failure. While the gun electrodes were repolished, the gun high voltage system and HV stack assembly were fully commissioned to 570kV and 450 kV respectively (well above what is required for our nominal 350 kV operation).

4. With the above accomplishments, a supportable schedule was developed to bring the FEL on line with a first light demo, then recirculated for a high power demo later in the fiscal year.

5. Modified HOM structures in the upgrade cryomodule structure were shown to support 30 mA  operation for use with a subsequent a higher power (25-50 kW) demo using the FEL Upgrade configuration. In addition, testing of the first upgrade style cryomodule (the SL-21 module recently installed in CEBAF), achieved a maximum gradient of 90 MV.

6. 
A 5-year plan was offered for the Navy’s consideration for further development of high power FELs which included the following elements:(a) operation of the 10 kW FEL for supporting technical measurements and code validation; (b) completion and integration of the AES/JLab 100 mA injector; (This injector was shown to be able to deliver sufficient peak and average current for a 100kW demo with presently demonstrated IR Demo gun performance parameters at 350 kV, and is capable by simulation and engineering analyses to deliver 0.6A which is sufficient for MW class operation); and (c) parallel development of low frequency (nominal 500-750 MHz) cryomodules to provide the key hardware element for  a palletized MW class device.

6. Results obtained in December on two JTO funded projects showed that we had successfully demonstrated a cryocooled mirror concept that could handle MW class optical powers and had developed an advanced drive laser master oscillator needed for the above noted 100 mA injector system.

We thank the review team and the Navy program management for their careful consideration, analysis, advice and counsel that was offered to all of us at the review.

