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A large number of studies have been made on the laser induced plasma on a solid surface 

and in a gas. [1, 2] However the laser induced plasma in liquid has not been investigated enough. 
Then, the plasma is produced by focusing a laser beam in test liquid. The purpose of this study is 
to elucidate physical properties of the laser induced plasma in liquid. [3] One of application of this 
study is to improve the quality of water by resolving the environmental pollutants. 

The maximum laser power of YAG laser is 340 mJ with a wavelength of 1064 nm and a 
pulse half width of 15 ns. Moreover, the YAG laser is able to drive the second harmonic wave 
with a power of 180 mJ, a wavelength of 532 nm and a pulse half width of 15 ns. The YAG laser 
light is focused from the out side of the chamber using the lens of the focal length 60 mm. The 
diameter is 130 µm at the focal spot. The ultra pure water melted NaCl up until 24% is used as a 
test liquid. The NaCl is used as impurity. The breakdown threshold decreases with increasing the 
NaCl concentration. When NaCl concentration is varied, the plasma development behavior is 
observed by streak camera. The laser induced plasma in liquid develops backward. The backward 
plasma develops by breakdown wave and radiation supported shock wave. 

The electron density of laser induced plasma in liquid is measured by a Mach-Zender 
interferometer. Two different probe laser sources (Ar-ion laser and He-Ne laser) are used to 
remove influence of refractive index of neutral atoms. It is difficult to find out a turning point of 
interferometric signal at which the electron density reaches a maximum. Therefore, the peak 
electron density is estimated by extrapolating the observed electron density up to the time when 
the laser pulse is terminated. The spatial distribution of electron density is measured by adjusting 
the position of the chamber and the lens on a stage with a micrometer. It is found that dense 
plasma with electron density of the order of 1025 m-3 is obtained at the focal spot. When the NaCl 
concentration and laser intensity are changed, the electron density is almost constant at the focal 
spot. The electron density is highest at the focal spot and the electron density decreases away from 
the focal spot. The electron density can be measured at the forward. However, this is diffusion 
from focal spot because this plasma develops only backward. The gradient of electron density 
distribution increases at the backward and the forward when the NaCl concentration increases. 
With increasing the NaCl concentration the collision increases and the electron density increases. 
However, the loss process increases at the same time, and the plasma is cooled and the electron 
density reduces since the collision with surrounding material increases.  
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