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Abstract: Ultrafast pulsed laser-driven nanometer vacuum device can achieve high frequency and
low power consumption at the same time, and is expected to advance the electronic device response
time to femtosecond or even attosecond time, so as to further improve the operating frequency of
devices, which is an important technical route for future high-frequency electronic devices. In this
paper, a novel electron tunneling device based on bowtie tunneling nanojunction is designed and
fabricated using atomically flat single-crystal gold. Research is mainly focused on the static and
ultrafast laser excitation electron emission performance of the device. The bowtie structure effect
on the electron emission properties is studied by simulation calculation. The photoemission
mechanism of the device is deeply explored, realizing the high nonlinear multiphoton emission
currents of the 4™ power, which is expected to achieve the novel ultrafast nanometer vacuum
electronic device.
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