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In this paper, a Raman spectrometer is designed to detect chemicals contaminating the ground. The system is based on Raman
spectroscopy, which is spectral analysis of scattered light from chemicals, induced by a laser. The system consists of a transmitting-
optics module with a laser to induce Raman-scattered light from the sample, a receiving-optics module to collect the scattered
light, and a spectrograph to separate the collected light into a wavelength spectrum. The telescope, a part of the receiving-optics
module, is designed to produce a focal spot in the same position for variable measurement distances using the code V simulator,
considering the distance change between the system and the road. The Raman spectra of 12 chemicals on a glass surface and on
a concrete sample were measured. Intensity differences between the Raman spectra acquired on a glass surface and on a concrete
sample were observed, but the characteristics of the spectra according to the chemicals on them were similar. Additionally, the
Raman spectrum of PTFE (polytetrafluoroethylene) was measured at various distances. The measured and simulated optical
throughputs were similar. In conclusion, it is confirmed that with this system the Raman spectrum can be measured, irrespective

of the distance change.
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Fig. 1. A schematic diagram of the raman LIDAR system for
detection of chemical on road.

Table 1. The specification of laser

Parameter Value
Type KrF
Wavelength (nm) 248.35
Linewidth (pm) 25
Max. energy (mJ) 10
Max. repetition rate (Hz) 250
Pulse width (ns) 10
Beam size (mm) 3x6
Divergence (mRad) 1x2
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Fig. 2. The receiving optics system.

Table 2. The specification of telescope

Parameter Value
Wavelength range (nm) 250~272
Center wavelength (nm) 260
Magnification x0.33
Main tube length (mm) <140
Range of motion 10
Stand-off distance (mm) 450~650
Telescope throughput (%) >50
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Fig. 3. Correction distance of primary mirror according to measured
distance.
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