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Compact FEL devices in VUV-Soft X-ray 

region There is any room for oscillators and

Bi-harmonic undulator?



The possibility of exploiting oscillators for 

X-ray FELs has been invoked by

K.J.-Kim

But the proposed scheme is neither cheap or 

compact
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The necessity of compact FEL devices operating in the 

X-ray region and amenable for operation in relatively

small scientific environments has emerged since the first 

proposals of the Pharaonic Facilities we are used to.

An earlier proposal (1999) came from

G. D. and P. L. Ottaviani

Design considerations for x-ray 

free electron lasers

Journal of Applied Physics 86, 

5331 (1999)
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Power Growth in the Oscillator and radiators
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G. D., L. Giannessi, P.L. Ottaviani,
A. Renieri, H. Freund and S. Milton.



Oscillator Seeding of a high gain harmonic Free 
Electron Laser 

 Gandhi, Penn, Reinsch, Wurtele, Fawley

 PRSTAB (2015)



Undulator Technology



Bi-harmonic Undulators
On Axis Field Distribution


