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Influence of Laser Energy and Repetition Rate on Characteristic of
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Abstract The influence of the pulse energy and the pulse repetition frequency are measured. The Nd: YAG pulse
laser which wavelength is 1064 nm is used as the excitation source. The characteristics of laser induced breakdown
spectroscopy(LIBS) of metal element Pb in soil are analyzed The high resolved and the wide spedral echelle
spectrograph and intensity charged coupled device(ICCD) are used as the spectral line separation and detecor. The
experimental results showed that the spedral line intensity increases linearly with the laser energy from 25 to 105 mJ
and inaeases nonlinearly with laser energy from 105 to 165 mJ. The signal to background ratio inaeases with the
pulse laser energy until the laser emergy is over 60 mJ, then the signal to background ratio is saturated and
unchanged with increment of the pulse energy. In the experiment the maximum of spectral intensity is obtained at
the repetition rate of I Hz. The minimum relative standard deviation is at 7 Hz.
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Fig.1 Diagram of experimental system
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Table 1 Spectral line of Pb and interfere elements

Element Wavelength / nm Interfering elements

283.305I( 35000)  Till:283.216, Fe I: 283.244
287. 331(14000) Na II:287.295, Cr II: 287. 348, Fe 1:287.417
357. 271(35000) Nil:357.187, Fe 1:357. 2, 357. 339, 357.383, Cr 1:357. 364, 357. 3404, Ti II:357.374

363. 961(50000) Fe I: 363. 83/ 364. 039, Cr 1:364.039/364.147, Ti11:364.133

Pt
’ 367. 151(20000) Nil:367.043, Til:367.167
368. 35(70000) Ag I1: 368. 246/ 368. 334, Fe 1: 368.305/368. 411, Ca I 368.37, Cr 1: 368. 555, Ti II: 368. 52
373. 991(25000) Fe 1: 373.831, Ti:373.89/374.106(1) /374. 164(1I)
405. 781(95000) Mg 1:405.75, T1i1:405.762/405. 814/ 405. 925
2 280~ 410 nm 405. 78 nm ,

2 , ,
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Fig. 2 Laser plasma emission spectra of soil sample
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Fig.3 Line intensity with the variation of laser energy
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Fig.4 Signal to background ratio of spectrum

with the variation of laser energy
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Fig.5 Line intensity with the variation of repetition rate
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Fig.6 Relative standard deviation(RSD) of line intensity

with the variation of repetition rate
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