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En route: single-shot THz characterization technique  

for THz beamline at FLASH1 
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High-field THz radiation is a fascinating tool to study the interaction of electromagnetic waves with matter, 

such as demagnetization dynamics [1], tracking the ultrafast motion of a signal molecule [2], resonant control 

of states of matter [3] and et al. THz beamline at FLASH1 provides both tunable narrow bandwidth (1-30THz) 

and broad bandwidth intense THz pulses for user's experiment. 

 

Recently we have developed a THz characterization tool, optimized for FLASH's THz spectral range. It is 

based on THz electro-optic (EO) sampling, in combination of EO spectral decoding for THz pulse arrival 

timing jitter correction. It enables characterization of THz pulse, as a statistical average used in the 

experiment, with high temporal and spectral resolution.  

 

Because of the highly fluctuating nature of the THz generation process at FLASH, for certain class of 

experiments, knowledge of the individual THz pulse properties is essential. Thus a fast diagnostic of THz 

parameters is required and single-shot method offers clear advantages. The EO spectral decoding subsystem in 

the THz pulse characterization tool can be used as independent setup at performing single-shot measurements. 

However, due to the frequency interference in a long chirped laser pulse, the measured THz temporal profile is 

almost always distorted [4], particularly when characterizing ultra-broadband THz pulses with realistic 

probing laser. 

 

In order to study this single-shot technique, the broad bandwidth THz dump radiation is measured by EO 

spectral decoding setup. The distortion is analyzed in details and the measured profiles show agreement with 

our calculations.  

 

The measurements can help us to study possible retrieval strategies of the original THz electric field from the 

distorted measured one. This as a final goal has a single shot characterization of THz pulses for FLASH user 

experiments. 
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