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Introduction: Jefferson Lab operates a world “best in class” free-electron laser (FEL)1 which is based on a photoinjected dc gun, superconducting radio-frequency, energy recovered linac (srf linac).  The laser is comprised of a spherical optical resonator cavity surrounding a wiggler and pumped by radiation emitted by a quasi-continuous electron beam from the srf linac.  Accelerator operations provide routine, reliable, delivery of beam to one of 6 labs.  The laser operates in the range from 3-7 microns in the first harmonic, with sub picosecond pulses containing up to 20 microjoules of energy each and at a repetition rate of 18.7, 37.4 or 74.85 MHz delivering a maximum average power up to 1.0 kilowatts.  The users can request the wavelength and the micro-pulse structure and power.  Macro-pulses can also be imposed on the beam.  The facility is open to users, the proposal process being give at:  http://www.jlab.org/FEL/.  Users are scheduled on the basis of recommendations from a Program Advisory Committee.

The JLab facility is at present being upgraded to include a synchrotron radiation source, whose pulses will be synchronized with those from the FEL.  The storage ring has a critical wavelength of 10 Angstroms and with wigglers can offer 10 keV X-rays with brightness that is competitive with the NSLS, Brookhaven and SSRL, Stanford.
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Figure 1
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Free Electron La

ser at Jefferson Lab, based on a photocathode 

electron gun, superconducting rf and energy recovery
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Figure 2
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Layout of the Free Electron Laser laboratories and synchrotron radiation source 

at Jefferson Laboratory.

 

