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Multi-Wavelength Raman Frequency Conversion in the Mixture of CH, and H,
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Abstract A combinative technology of triple-frequency solid laser and SRS has been investigated to obtain multi-
wavelength laser lines covering waveband from ultraviolet to visible. This technology could be applied in LIDAR
such as measurement of air pollution. The SRS characteristics have been studied pumped by a triple-frequency Nd:
YAG laser in methane and a mixture gas of methane and hydrogen. Multiple wavelength lines were obtained
simultaneously at 396 nm, 416 nm, 447 nm and 503 nm—+515 nm with output power about 100 mW for each line.
The characteristics of the most familiar Raman gases and a mixture gas of methane and hydrogen were also
discussed. Comparing with the individual gas (methane or hydrogen) , more abundant lines have been obtained in the

mixture gas. Unlike strong decomposition in methane irradiated by UV laser, the decomposition was restrained by
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adding hydrogen in the mixture gas.

Key words laser technique; stimulated Raman scattering (SRS) ; harmonic laser; lidar
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Table 1 Raman shift and parameters used in calculating Raman gain at 295 K for H,, D, and CH,,

the Raman gain presented is a calculation at pressure of 2 MPa

Gas Raman shift /em™* AN /em™ Ay /(10 *cm™ 1), p/atm do/dQ2 /(10 *cm® + sr!) gr /(cm+ GW 1)
H.Q(D 4155 0. 66 N 11.2/p+1.58p 0.79 2.72
D,Q(2) 2987 0. 38No 3.67/p+3.58p 0. 80 0.56
CH,Q 2917 N 320+ 12p 2.7 0.63
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pure methane pressure
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Table 2 Partial Stokes lines generated by 355 nm pumped

SRS in a mixed gas of methane and hydrogen

Line identity Wavelength /nm Optimized output /mW

S1-CH, 396 120
S1-H, 416 120
S2-CH, 447 75
S2-H, 503
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