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Effect of sample temperature on laser—induced plasma

radiation intensities
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Abstract: Improving the intensity of laser—induced plasma emission spectrum is of great significance for
enhancing the measuring accuracy of weak spectral signal and improving the detection sensitivity of low
content elements in analysis material. The metal sample was heated in the first and ablated by the Nd:YAG
nanosecond pulse laser with the wavelength of 1 064 nm in the air under the certain temperature. The
plasma was produced. Then the line intensity and signal—to—noise ratio of spectrum were measured under
the different sample temperature. The results show that, with the increase of sample temperature under the
condition of laser energy for 200 mlJ, plasma radiation increases and reaches the maxmum at the sample
temperature of 150 C. Calculations show that the spectral line intensities of Mo, Cr, Ni and Mn increases
by 54.56%, 72.43%, 70.29% and 54.01% respectively, and the spectral signal-to— noise ratios increases by
37.44% , 40.74% , 38.6% and 37.06% respectively compared with that of the room temperature. By

observing the plasma images and measuring the temperature of the plasma, electron density and the sample
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evaporation, the cause of the radiation enhancement of laser—induced metal plasma was discussed. Visibly, the rise

of the sample temperature is a effective method for enhancing the quality of the laser spectrum.
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standard steel sample
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Fig.1 Schematic diagram of LIBS experimental setup
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Fig.2 Plasma photos under different sample temperatures
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Fig.3 Spectral intensity and SNR under different sample temperatures
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Tab.1 Emission lines of Ni atom

A/nm E/cm™ lg(gf)
349.295 6 29 500.674 -0.27
341.476 5 29 480.989 -0.06
228.708 4 58 705.95 -0.06
227.021 3 53 365.17 0.081
226.445 7 54 262.63 -0.056
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Fig.4 Electron temperature under different sample temperatures
32 BEFEE
T 4R T8 5 AF B R R R N, AR B
F, P Ar DA D5 8l — TR B T R G i 2
[ Stark & 5 >k 5 0 o B A 2o,
ANy, =2wN,/10" (2)
FH A WL 58 (full width half maximum , FWHM),
o J LT REHE SR S8 LR TG4 Cr 1 425.435nm
D A5 Hh OGS B AR T R, 4 B B AR
T AR & 5 R
6.0x10%
5.8x10f
5.6x10"T

5.4x10"T

N/cm’

5.2x10"T

5.0x10"

4.8x10"L—r .
20100 120

140 160 180 200

Temperature/C
B 5 S [A]BE R ST T
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Tab.2 Ablation mass of sample
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110 0.49 2.3
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