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Development of an ideal method for measurin? electric fields in gases using
second harmonic generation by ultrashort pulsed lasers
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The aim of this study is to realise an ideal electric field measurement
method that can measure the three-dimensional distribution of the vector components of the electric
field in Laplace and Poisson fields non-contact, non-invasively and with high spatial resolution,
using the electric field-induced second harmonic generation (E-FISHG) due to the third-order
non-linear susceptibility of gas polarisation. The SH is generated by focusing a laser beam with a
lens to a sufficient intensity, and a data sequence is obtained by translating the lens and shifting

the focus in the direction of laser propagation, and then performing a reverse calculation based on
the laser beam shape information that has been measured or calculated in advance,to spatially
resolve the applied electric filed in the beam propagation direction as well.
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