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Spectroscopic study on the time evolution behaviors of
the laser-induced breakdown air plasma*

Liu Yu-Feng?  Ding Yan-Jun"® Peng Zhi-Min"*  Huang Yu"?  Du Yan-Jun"

1) (State Key Laboratory of Control and Simulation of Power Systems and Generation Equipment, Department of Thermal
Engineering, Tsinghua University, Beijing 100084, China)
2) (School of Control and Computer Engineering, North China Electric Power University, Baoding 071003, China)

( Received 14 April 2014; revised manuscript received 2 June 2014 )

Abstract

The time-resolved spectra of the air-breakdown plasma generated by the nanosecond pulsed 1064 nm beam of a
Nd : YAG laser are investigated by using a PI-MAX-II ICCD with nano-time-resolved features. The results show that
the laser-induced plasma spectrum in atmospheric environment is widely distributed in a range of 300-900 nm, and it
is superimposed by continuous spectra and sharp line spectra. The spectral lines of oxygen, nitrogen and hydrogen are
identified according to the National Institute of Standards and Technology database of atomic emission. The intuitive
figures of laser-induced breakdown atmospheric plasma spectra with time resolution are given. The electron temperature
and electron density are calculated according to the emission spectra. The results have scientific significance for improving

the accuracy and precision of the on-line measurement in the atmospheric environment.

Keywords: laser induced breakdown spectrometry, air, plasma, time evolution
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