
Details of SASE FEL radiation parameters
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Time domain picture
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Frequency domain picture
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Main properties of radiation   

Degeneracy parameter (number of photons per mode) > 109
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Formation of transverse coherence (qualitatively)

Classical field

Almost perfect transverse coherence

Experimental results from TTF1

Single shot spectrum Diffraction pattern of 
crossed slits

Mechanism: transverse modes selection

Partial longitudinal coherence

Reason: correlations develop on the scale of a slippage
per gain length. Electron bunch is much longer.

Stochastic object

Input signal: shot noise in the electron beam

Linear regime: classical chaotic light (like SR).
Fluctuations of pulse energy:
(coherence time/pulse duration)1/2

Saturation: fluctuations  are suppressed by a factor of 2-3

Advanced schemes   

Better coherence, stability 
Shorter pulses

1/3 undulator 2/3 undulator undulator end


