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Development of an UV laser for measurement of ozone profiles in the upper
troposphere (2)
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Abstract:

The configuration of an all solid-state laser for differential absorption lidar(DIAL) measurements of ozone profiles
in the upper troposphere is considered. An ultra-violet(UV) laser based on a quasi-phase-matching sum-frequency
generation(QPM-SFG) device and a QPM-SHG device are effectively generated by a 1064nm. Nd:YAG laser
injection-seeded by a fiber laser. In this paper, characteristics of injection-seeding affecting to the whole
conversion efficiency are studied by computer calculation and experiment.
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Fig.1 Configuration of UV wavelength converters with
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Table.1 Parameters of QPM and BPM devices

Material P.M. NLO Transparency
type Coefficients Range (1 m)
(pm/V)
@1064nm
LN QPM 25 0.33~4.5
KTP QPM 15 0.35~3.5
Mg:SLT QPM 16 0.26~4.5
BBO BPM 2 0.189~3.5
LBO BPM 0.81 0.155~3.2
KTP BPM 2.4 0.35~35
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Fig.2 Estimation of output power and conversion
efficiency vs input power of transmitting laser system
with single-mode or multi-mode. Output powers are showed
by solid-lines and conversion efficiencies are showed by
broken—lines.
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Fig.3 Configuration of injection seeding experiment
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Fig.4 Comparison of line widths of injection locked and
unlocked slave lasers as function of time
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