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Simultaneous observations of Ca ion and

neutral metal atomic layers in the mesopause
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Abstract: Many observations of metal atomic layers such as Na, Fe, K, Ca and Ca ion in the mesopause range are
performed in many parts of the world. We have also observed Na, Fe, K and Ca ion layers at Tokyo and Indonesia
using resonance scattering lidars with a dye laser and a Ti:Sapphire laser. However, since the output power of the
Ti:Sapphire laser is weak, we cannot get data of good quality. Since the Ti:Sapphire laser which we are using has a
low damage threshold of a crystal, it is difficult to improve the output average power. In order to solve the
formation mechanism of metallic sporadic layers, the simultaneous observation of Ca ion and the neutral metal
atom is necessary. We discuss about using the 2nd harmonics and the 4th harmonics of a high-power 1.57um OPO
laser for the scattering lidar.
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Fig.1 Example of Ca ion layer observed at
Hino, Tokyo (14 June, 2008).
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Table 1. Characteristics of the Ti:Sapphire laser output.

Nd:YAG Nd:YAG Ti:Sapphire Ti:Sapphire

1064nm 532nm 770nm 393 /372nm
Energy (10Hz) 600mJ 300mJ 60mJ 13mJ
Average Power 6.0W 3.0w 0.6W 0.13W
Efficiency 50% 10% 2.2%

Table 2. Characteristics of the OPO laser output estimation.

Nd:YAG OPO OPO SHG OPO FHG

1064nm 1572nm 786nm 393nm
Energy (200Hz) 80mJ 20mJ 8mJ 1.3mJ
Average Power 16.0W 4.0W 1.6W 0.26W
Efficiency 25% 10% 1.6%
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