MEMORANDUM 

To:
Distribution 

From:
F. Dylla 

Subject:
FEL Upgrade Project Weekly Brief – June 16-20, 2003

Date:
June 20, 2003

Commissioning and Operations:
FIRST LIGHT!  Consequently, we have a shortened-format weekly report. 

It is worth noting that (due to various component-level infant mortalities) we had run the linac for only about 60 hours of beam since the gun began operating before achieving full lasing.  Since the initial demonstration we have been characterizing the performance of the FEL and comparing the response to spreadsheet models.  We have found the FEL operation to be robust and reproducible with substantial (>7x) excess of small signal gain over cavity losses.   The beam turns on in less than 20 microseconds.  We have produced on the order of 200 W during the 200 microsecond macropulse which is slightly more than our spreadsheet predicts for the 60 pC at the 4.68 MHz repetition rate with <2% cavity losses.  When the e-beam duty factor, pulse charge, and prf is increased with the introduction of energy recovery and the optical cavity outcoupling is increased to >10%, we project achievement of the desired performance from the FEL.  

Optical cavity detuning curves are 20 microns or more wide and only 8 pC is required to achieve saturation of the output.  The gain/loss ratio is sufficiently high that we observed limit cycle behavior in the power.  We lase daily within the wavelength region from 5.9 to 6.4 microns with ease.  Gun operation at 350 kV has been stable and reliable with no field emission.  The e-beam transport functions also seem to map well with our spreadsheet model producing predictable responses to perturbations.

We have scheduled a roughly two week shutdown starting 6/26 for installation of the final energy recovery 180 degree bend magnet and energy recovery beam dump.  Following installation we will have to align the components, then hook up vacuum, water, e-beam diagnostics, and DC power.  We will need to establish proper energy-recovered beam transport before lasing at full power.  We are on schedule to deliver that by September. 

It has been a very exciting week here and we thank all our supporters for their help and enthusiasm while we brought the Upgrade through its most difficult commissioning stage.  We look forward to sharing a lot more excitement in the coming months as things scale up.

