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Fig. 1. THz pulse coupling and enhancing device of accelerating cavity: (a) Perspective; (b) top view; (c¢) front view.
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Fig. 2. THz accelerating and scanning cavity: (a) Perspective; (b) top view.
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Fig. 3. Wave form of THz pulse at the entrance and the
center of accelerating cavity and scanning cavity.
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Fig. 4. (a) Actual wave form of THz pulse’s electric field and spectrum; (b) wave form of THz pulse’s electric field in the
calculation.
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Abstract

Terahertz pulses accelerating and scanning electron beam can break through the limitation of accelerating
electric field between cathodes and grids in traditional streak tubes, thus reducing the time dispersion and
enhancing the temporal resolution of time-scanning detectors. Based on this new technology, in this paper an
ultra-small structured time-resolved detector with no focusing pole is designed. The terahertz pulse
coupling/enhancing device suitable for acceleration zone and scanning zone is designed and optimized. The
enhanced coefficient of the terahertz pulse electric field in the device reaches 9.39. In the paper, the relationship
between time dispersion in acceleration zone and the moment of electrons emission is analyzed theoretically. We
also analyze the influence of space charge effect on time dispersion. The electronic trajectory tracking is used to

calculate and analyze the time dispersion of this detector, and finally the time resolution is better than 50fs.

Keywords: streak camera, terahertz, temporal resolution
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