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Conceptual:
1. Use THz oscillator FEL to create microbunching
2. Steepen the bunching profile in beam line
3. Which creates a comb-beam
4. Generate harmonics in radiator undulator 

Numerical:
Time-dependent simulations with FELO [1] and final verification of steady state with Genesis [2] Parameters:

Bunch current:         300 pC
Bunch length (rms): 1.5 mm
Incoh. energy spread:   10-3 

Number of periods:         30
K-value (rms):              1.14
Period length:            10 cm
Cavity length:            8.04 m

Output:
Wavelength:            300 μm
Peak power:             13 MW
Modulation depth:      2.6 %

With elegant [3] propagate the modulated beam through the beam line with R56=3 mm  
Longitudinal comb-like beam 
distribution and spectrum at
entrance to second undulator 

Output power profile and spectrum of 6th harmonic with zero, 0.5 % and 1 % bunching

Map initial dGaussian distribution to start of
second undulator...

...and map on a grid in Matlab
easy to create projections and spectrum from FFT
Optimum, when left edge of sine is vertical yields
          0= 1+ R56(h+kta)    with kt=2π/λ

  


