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Proposal on the continuous-wave laser source for pseudorandom modulation resonance scattering lidar
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Abstract: Many observations of metallic layers in the mesopause region have been conducted by the resonance scattering lidar.

Conventional resonance scattering lidar uses a pulse laser which has high peak power. However, long-term operations using pulse
laser have been difficult due to their low maintainability. A CW laser has a longer lifetime and higher maintainability than the pulse
laser. Therefore, we propose the fiber amplifier based CW laser configuration for the pseudorandom modulation resonance scattering

lidar, and show the feasibility.
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Table 1. Resonance wavelength of the species and
realistic power aperture product and laser power with
®80cm/@30cm telescope for the resonance scattering
lidar.

Spices Resonance Power aperture Laser power[W)]
wavelength[nm] product|Wm?| 2 80cm 2 30cm
Na 588.995 0.05" 0.10 0.71
Fe 371.994 0.022 0.04 0.28
K 769.896 1.269 2.5 17.8
Ca 422.673 0.06" 0.12 0.85
Ca’ 393.366 0.05% 0.10 0.71
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Table. 2 Emission wavelength of rare-earth-doped

fiber lasers.

Dopant Emission wavelength|nm]|

Yb* 1030-1120%
Pri* 1280-13309
Er¥* 1530-15507
Tm*" 1860-2090%
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Fig. 1 Schematic diagram of the fiber amplifier based
CW laser configuration for pseudorandom modulation
resonance scattering lidar. (DFB: Distributed feedback,
DL: Diode laser, YFL: Yb-doped fiber laser, FRA:
Fiber Raman amplifier, EDFA: Er-doped fiber
amplifier, SHG: Second harmonic generater, SFG: Sum
frequency generater)

Table 3. Power and wavelength of the seed laser, type of
amplifier and gain, nonlinear optical effect and the
output power for each species.

. Seed power[mW)] AP Nonlinear Qutput
Species (Wavelength[nm]) Amplifier(Gain) optical effect  power[W]
Na 10 (1178.0) FRA(36dB) SHG(17%) 7.09
10 (1087.4), . :
Fe 10 (1178.0) FRA(20dB) SHG, SFG 12
K 2(1539.8) EDFA(37dB) SHG 3.0
20 (1165.2), EDFA(37dB), R
Ca 2 (1539.8) FRA(20dB) SHG. SFG 32
1 (1056.6), EDFA(37dB),
" 4
Ca 2(1539.8) YDFA(33dB) SHG, SFG 34
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