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At the European X-ray Free-Electron Laser, the spectral intensity of coherent diffraction radiation emitted
at a screen with an aperture is monitored by a single-shot THz spectrometer. The spectrometer covers the
range from 0.7-60 THz, which enables longitudinal form factor measurements of the electron bunch at the
final compression stage. Iterative phase retrieval algorithm are used to obtain the missing phase information
in the frequency domain for bunch current profile reconstructions.

As the electron bunch passes through the aperture without any disturbance and the detector system of the
spectrometer allows for MHz readout rates, all bunches inside the bunch train can be characterized non-
invasively and simultaneously to FEL operation.

This contributions describes form factor measurements along the bunch train and shows the resulting current
profiles.
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