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Ultrafast pressure sensor based on optical fiber tip fizeau cavity and its
application in testing of high-power laser-induced

plasma shock waves
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Abstract: In the study of the dynamic characteristics of plasma shock waves generated by the 351 nm deep-
ultraviolet high-intensity laser acting on stainless steel metal, there is an urgent need for an ultra-fast dynam-

ic pressure sensor with a response time of less than 50 nS. To this end, this paper describes an ultra-mini-
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ature ultra-fast air shock wave pressure sensor based on a Fizeau cavity fabricated on the end face of an optic-
al fiber. A static calibration test and a dynamic calibration test are conducted using a piston-type pressure cal-
ibration machine and an air shock tube. When the response time of the high-speed photodetector is 8 nS and
the resonant frequency point is 20 MHz, the calibration results indicate that the repeatability, hysteresis, non-
linearity, and the overall measurement accuracy of the sensor within the full pressure range of 2.4 MPa are
1.117%, 1.046%, 1.09%, and 3.253%, respectively. and dynamic response time is less than 50 nS. In actual
experiments, the sensing system successfully captures the plasma shock pressure wave produced on stainless
steel upon irradiation by a 351 nm deep-ultraviolet high-intensity laser. To the author’s knowledge, It is the
first time to utilize a shock wave pressure sensor to capture the ultrafast plasma shock pressure wave gener-
ated by high-power laser-induced stainless steel metal. Finally, the potential application directions of this ul-

trafast dynamic pressure sensor is pointed out.
Key words: optical fiber tip Fizeau cavity; high-frequency response ultra-fast dynamic pressure; shock wave
pressure sensor; stainless steel irradiated by deep-ultraviolet laser; plasma shock wave
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