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The Effect of Sample Temperature on the Laser-induced Plasma
Radiation Characteristics
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Hebei University s Baoding, Hebei 071002, China)

Abstract; In order to investigate the influence of sample temperature on the radiation characteristic of
laser induced plasma, the target prepared from the national standard soil samples was ablated in air by a
Nd : YAG nanosecond pulse laser with wavelength 1 064 nm under different temperatures ( Ty <C
350 'C). The line intensity and signal-to-noise ratio of spectrum were measured, the detection limit of
analytical spectroscopy and the accuracy of signal measurement were calculated. The experimental results
show that, with the increase of sample temperature under the condition of laser energy for 200 m],
plasma radiation increases and reaches the maximum at the sample temperature of 300 C. Calculations
show that compared with that of the room temperature, the spectrum line intensities of Al, Mg, Ba and
Fe increased by 67 %, 58% ., 61% and 52% respectively, and the spectral signal-to- noise ratios increased
by 41% ., 51%, 28% and 38% respectively. The detection limit of analytical elements and the stability of
spectral signal were improved. Obviously, the rise of the sample temperature can effectively enhance the
quality of the laser spectrum.
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Fig. 1 Schematic diagram of the LIBS experimental setup
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Fig. 2 The plasma photos under different sample temperature
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Fig. 3 Spectral lines of Mg under the condition of room

temperature and 300 C
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Table 1 The LOD of analytical elements
LOD/ %
Element

Room temperature 300C

Al 0.021 0.015
Mg 0.018 0.012
Fe 0.042 0.033
Ba 0.032 0.023
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Table 2 The RSD of spectral data

RSD/ %
Element -
Room temperature 300C
Al 6.26 5. 74
Fe 4.27 3.65
Mg 3. 69 3. 14
Ba 6.06 5.23
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Table 3 The ablation mass of sample

) Room
Temperature/ C 200 250 300 350
temperature
Total ablation mass/mg 4.1 5.4 6.3 7.3 7.4
Monopulse ablation
1.95 2.57 3 3.48 3.52

mass/10" % mg
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