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Abstract In this study, a step-detection method for the time synchronization of short pulses, based on spatial-
spectral interference and far field, is proposed. A large range of time synchronization is first captured using the
spatial-spectral interference, and the high-precision detection of which is then realized using far field. The proposed
method is then simulated and analyzed. Results show the feasibility of this proposed method, suggesting that it
exhibits advantages such as a large range and high precision. Moreover, the low requirement of energy makes it
suitable for a short-pulse laser system as most of the energy can be applied to physical experiments. Furthermore, it
can be used for the measurement and control of the time synchronization in plasma parameter diagnosis, coherent
beam combination, and other fields.
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Fig. 1 Schematic of spatial-spectral interference for short pulses
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Fig. 2 Time synchronization retrieved from spatial-spectral interferogram with known angle
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Fig. 3 Time synchronization retrieved from spatial-

spectral interferogram with calculated angle
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Fig. 4 Evolutionary process of spatial-spectral interferogram.

(a) Initial interferogram; (b) interferogram after 1st

inversion calculation; (c¢) interferogram after 2nd inversion calculation; (d) interferogram after 3rd inversion

calculation; (e) interferogram after 4th inversion calculation; (f) interferogram after 5th inversion calculation
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synchronization between two short pulses
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Fig. 6 Far-field patterns along the time synchronization in an optical cycle
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