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Highlights and Holiday Greetings from the Jefferson Lab FEL Team!

   For the last week of FEL operations for the year, we produced some notable results described below. The JLab FEL Facility will shut down this afternoon for the end of year break for both the FEL hardware and the FEL staff.  Jefferson Lab re-opens for business on Tuesday, January 3rd and we plan to bring the FEL back on line on Jan. 9th.  In place of our usual detailed report of weekly activities we have included a list below of accomplishments for the year.

  On behalf of all of the FEL team and our colleagues at Jefferson Lab, I want to thank all of our stakeholders in ONR, NAVSEA PMS-405, JTO, AFRL, US Army NVL, DOE, the Commonwealth of Virginia, and our user community for your continuous support and encouragement during this past year. You were there to share our successes and help us solve our problems and it was appreciated by all.

 We wish all of you an enjoyable holiday season and a happy, healthy and productive start to the New Year.

A Holiday Season Photograph from the Jefferson Lab FEL:

A view of the outcoupling mirror while lasing at 2 kW cw at 1.6 microns. The brilliant green light is 533nm light from the third harmonic emission.
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Highlights:

   In our march toward 10 kW operability in the one micron region, we have pushed up another factor of two in average power output at 1.6 microns. We have generated 2.2 kW cw at 2 mA and achieved a maximum lasing efficiency of 1.2 kW/mA at slightly lower currents. The results are appreciated on several accounts by the operational team: the efficiency is close to the predicted efficiency if the optical systems were perfect (1.4 kW/mA). The installed mirror set shows no measurable signs of heating at these out put power levels (which correspond to incident powers of greater than 20 kW).  The new permanent magnet wiggler (which is optimized for 1-2 micron operation) appears to be fully functional.

This week’s operations were curtailed on Tuesday evening so that we could open up

the FEL vault for receipt of the UV FEL wiggler. It is now safely parked in the vault near its position in the UV FEL beam-line. The installation and alignment crew completed the mounting plates this morning. During the first week of January, the UV wiggler will be installed in the beam-line and we will take advantage of this shortened week for hardware check-out activities.

We are very pleased to note that both houses of the US Congress passed the FY06 DoD Appropriations Bill last night.  Our engineering efforts for FY06 have been significantly curtailed because of the lack of funding and we are eager to re-start the planned FY06 efforts. We sincerely appreciate the efforts of our ONR program managers who performed feats to keep the FEL operations funded during this interim period.

Meeting Notice: FEL Users/Laser Processing Consortium Meeting, March 8-9, 2006

http://conferences.jlab.org/FELusers-LPC/
Highlights 2005:

FEL Physics and Technology

High average power operation of the FEL at short IR wavelengths of interest to the Navy (1-3µm).

Status: 4 kW cw at 2.8 um,2.2kW cw at 1.6,and 1 kW cw at 1.0 microns           
 Preliminary test of short Rayleigh range concept by NPS successful

(shortened Rayleigh range shows higher gain which can lead to a more compact optical cavity length).

Three types of wiggler systems tested/evaluated with 10 kW FEL Upgrade:   

          1.) Electromagnetic, optical klystron configuration

              (complete; successfully used for 10 kW Demo in July 04)

          2.) Electromagnetic, compact novel sandwich conductor design

              (complete; successfully used for 1-3 µ operation by Aug. 05)

          3.) Permanent magnet, optimized for 1 micron operation, large tuning range 

                (1-10 µ ; installed in Sept 05; successfully tested at 1-2 microns)

FEL Accelerator Physics and Technology

Control of beam instabilities (BBU) that could have limited current below linac  specification of 10 mA  (by both passive and active control mechanisms)

Benchmarking of a multiple computer codes that accurately predict BBU limits in accelerating cavity designs.

Demonstration of a RF control system that handles full voltage of next generation modules (100MV) with agility for fast slewing (<1ms)     

Successful high current/high power operation at reduced injection energy 9.2 MeV to 7.25 MeV
Successful control of THz mirror loading with a debunching chicane installed shortly after the wiggler 

Completion of design and fabrication of full energy sextupoles 

Demonstrated a photocathode cathode/drive laser combination that can meet MW class FEL performance requirements. (We have measured 1.1 mA cw electron beam current with 55 mW at 527 nm from the drive laser and a 5% QE photocathode. This result scales up to 100 mA cw with 5W at 532 nm.)  

Demonstrated the required drive laser for 100 kW operation  (10 W at 532 nm with 5% QE photocathode with the JTO “Advanced Drive Laser” project.

The SRF team has completed the conceptual design of the high-current (ampere-class) cryomodule. We have settled on a cavity shape that is a good balance between efficiency, HOM damping and multipacting suppression.
The cavities successfully manufactured by AES, Inc for our joint design of a 100 mA class injector have been processed by the SRF Team and they meet or exceed specifications. The injector unit is currently under construction.

FEL User Activities

This year saw the start-up of user operations as part of our user ramp-up plan.  The experiments covered the areas of medical phototherapy (Harvard), nanotube production (NASA-CWM), THz spectroscopy (Cornell) and IR sensor damage (Dahlgren).  
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