
!"#$%&'()*+,-./01234)*+,567!
Development of Remote Controlled Lidar System and Multi-Wavelength Resonance Scattering 

Lidar System at Syowa Station 
189! :;2<=>?;2@! AB;2CDEF;2GH! I; 
3JK! L;4DMNO;1PQRS;5TM! ?;6UVWXY 

Z[\]^_^!`a^b!cd\]efg!h\]\iej\b!c[\k\]g!dke_keigb!cl^kmgmgj^!d^ig]\n\b!c[g_keie!ofgjgb!!
pq\^je!r\_ b̂!sd\]et\!uv!q\n\m\j\b!Zl\ke]ewg!rmga\_\b!xdke]\k\!qg_\m\j\b!yq\zet^!r\]\w^g!
Z{|}~��;c��"����;p��}~;s��}~;x������;y��}~!

Zd^]t^![�_j^�^�g_\w!�wg�vb!ch���b!p�wg�v!^�!d^]t^b!srmgwkme!�wg�vb!

!
xd^a\!h\_g^w\�!�^�����!^�![\jg_gi�!d��mvb!yq^i\z\n\!�wg�v!

!

Abstract 

Atmosphere has a characteristics temperature structure, but is still not understood quantitatively due to the 

lack of observations, especially in Polar Regions. We are developing a new lidar system at Syowa station 

(69S), Antarctica. The new lidar system is designed and constructing for both nighttime and daytime 

temperature observations in the wide height range from stratosphere to the lower thermosphere. For daytime 

measurement, we use a Fabry-Perot etalon filter to reduce background noises. The most parts of this lidar 

system will be remotely controlled via the Internet from Japan. The lidar system is basically self-controlled 

and the remote control functions are limited. We have developed automatic adjustment system of the overlap 

between the field of view of the receiver-optics and the area of laser illumination using a gated 

high-sensitivity ICCD camera and image processing technique. We are also preparing a six year project of 

the study of interactions between the polar middle and the upper atmospheres using a state-of-art resonance 

lidar system which will be collaboratively operated with existing optical and radar instruments in and around 

Syowa, as well as a huge atmospheric radar, PANSY, to be installed at Syowa. The lidar consists of a 

Rayleigh lidar and two resonance scattering lidars, observing temperature profiles and variations of minor 

constituents such as Fe, K, Ca
+
, and aurorally excited N2

+
.  
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Table 1. Resonance wavelength! ! ! !     ! Table 2. Specifications of the transmitter for multi-wavelength  

            resonance  scattering lidar system 

Species Wavelength Laser Flash lamp pumped Alexandrite 

Fe 371.99nm Wavelength 743-800nm,  372-400nm(SHG) 

Fe 373.71nm Pulse width ~200ns 

N2
+
 390.30nm Pulse energy 100mJ (UV),  400mJ (NIR) 

N2
+
 391.08nm Repetition rate 20Hz 

Ca
+
 393.36nm Linewidth <15MHz 

K 769.90nm 

 

Wavelength accuracy Û10MHz 
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Fig.1  Block diagram of the transmitter for multi-wavelength resonance scattering lidar system. 
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