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Advantages of HGHG

m Longitudinally fully coherent

m Narrower bandwidth

m Larger ratio of output/spontaneous radiation
m Central wavelength Is stable

m Pulse length is controllable

m Output fluctuations can be reduced
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HGHG Single Shot Spectrum
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Normalized signal (a.u.)
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Autocorrelator Measurement
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Measured Electron beam FWHM pulse length is 6 ps
The optical Pulse length of HGHG=FWHM/1.5=5.6 ps
Measured HGHG Energy=100mJ

Power~18 MW



Modulation Depth
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Pulse Coherence Length Measurement using Michelson
Interferometer
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Optical coherence length of HGHG=1.6 mm
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Harmonics (pJ)
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Energy Modulation of The electron Beam (%)



For a modulation of 2.5%
Harmonic/Fundamental

simulation | Experiment
2"d harmonic |6 x 104 2 x 104
Biedron et al.
3'd harmonic |1 x 102 0.8x102

Biedron et al.




Conclusions

m The single-shot spectrum of HGHG has been measured and
It IS consistent with the multi-shot spectrum measurement

m The pulse length of the HGHG has been measured using
two different methods

« Autocorrelator measures the intensity pulse length of the beam.

« Michelson Interferometer measures the coherence length of the beam.

Since they are in a very good agreement, pulse is fully
coherent.

m Preliminary harmonic content of the HGHG has been
measured and observed very good agreement with the
theoretical simulations



