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Laser-induced Breakdown Spectroscopy System
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Abstract: In order to solve the problems of the existing spectrum detection module in Laser-Induced
Breakdown Spectroscopy (LIBS) system, such as low resolution and large size, based on the optical
design theory, a small size, and high resolution crossed Czerny-Turner spectrometer was designed.
Parameters of the structure and optical elements were calculated. The performance analysis and
evaluation of the optical system were carried out by using optical design Zemax software. The results
show that the optical system whose effective wavelength range is from 340 nm to 440 nm with resolution
better than 0. 1 nm, and its size was 200 mm X 180 mm X 60 mm. In addition, in order to verify
performance of the spectrometer, the heavy metal solution was detected with the LIBS system. The
experimental results demonstrate that it has various advantages, such as high spectral resolution, small
size, low cost, simple structure, and good stability.
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Fig. 2 The diagram after optimization
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Table 1 Parameters of the optical structure

Parameters Initial value Optimized value
i 30. 88° 30. 88°
10. 88°10. 88°
49.12° 49.12°
@ 10° 10°
@ 20° 20°
@ 50° 50°
3 50° 45.30°
CM, 150. 73 mm 150. 73 mm
M, G 148. 29 mm 148.29 mm
G M, 130. 40 mm 130. 40 mm
M, D 96.79 mm 96.79 mm
GG 26.42 mm 26.42 mm
DD 63.21 mm 63.09 mm
M, M, 49. 14 mm 49. 14 mm

K2 RERHGHASE

Table 2 Characteristic parameters of the optical elements

Optical element Parameters Value
Entrance slit a 16 pm
. . . N 150 mm
Collimating mirror
D, 21 mm
. . f2 150 mm
Focusing mirror
D, 21 mm
n 1 800 line/mm
Diffraction grating A 365 nm
Size 24 mmX 21 mm
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Fig. 6 Spectrum resolution versus wavelength
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