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ABSTRACT: A new all solid-state sodium lidar transmitter is under construction on 
collectively with Shinshu University, Nagoya University, and RIKEN. The transmitter 
consists of pulse laser (slave laser) and host laser (seed laser) parts. The seed laser unit is 
essential for a pulse laser frequency control precisely. For that purpose, we are doing the 
following experiments; (1) laser frequency locking experiment using a Na cell and 589 nm 
continuous wave laser generated from 1064/1319 seeders, (2) fast frequency shift 
experiments using acousto-optic (AO) frequency shifter using two AO crystals. The 
frequency shifts from the locked frequency to plus/minus ~200MHz. In this presentation, 
we show some experimental results about frequency locking experiments and AO 
frequency shifters.  
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Figure 1. Optical layout of Seeder Unit. It consists of cw 589nm laser generation part from 1319/1064 seed 

lasers, frequency diagnosis part with a Na cell, and acoust-optic frequency shifter. 

 

(#!)***+*,!-./0!

! �Ðo?!K>L/%LDOP Nd:YAG^_`K>L.uvwx%1064nmd 1319nmK>Lo

�pqS��6789:B�Ño 589nmK>LA�v�IJ�obcA Pulse Laser UnitdÒÓ%

PE- 30

- 138 -



!"#$%&'()*+,-./0123045(6789:;<=>?@ ABC*DEFGHI

JKL/MNOPQRS/QTU0VWXYFZEFG[\']^H_`ab]^c5defghi

jklVmnopqrs']^tujv'j5D 

! wxVyzWXYF']^{|j}~�X8:��7�87F��8�}~0V���EFG

����"V�w��F�"]VEFG��������D�hWXYF0HV�hEFG��

���}~� Seeder Unit'��(� 1*�h 3Ph}~Ok��� 5D 

(1) 1064/1319nm h cw ¡EFG(Innolight Mephisto)��¢£¤~ds¥¦(PPLN)§¨©�ªVcw 

589nm�2«�ª5D� §¬VRS�d®^TUj��� 589 nm[\'j5D 

(2) cw 589nm[\�¯°]±²/³;<´�§¨©]Vµ¶·¸[�Zc^���¹º���(�

».WF¼³F½; � 2)D�h D2a¾F�h¿À§45��».h¿À§EFG����Á»�Â

5�'0V���EFGhÃ��0«�Â5 589nmh3Ä���t��§Á»�� 5D 

(3) ¡EFG 1064nmh[Å§HÆÇ[#ÈÉ(AO)�Zc±���7¼ÊF�Zc5D7¼ÊF§

Zc5 2 Ph AO ÈÉHË Ì Í 200MHz h���ÎU0Von/off §¬¨©EFG���Ï

200MHzhÐÑ§¬Va 3����ÐÑÒj�kEFG©RÂ5D 

  

!"!#$!

! Seeder Unit§ÓÔ5ÕÖHVPulse Laser Unith12'×�]^Ø®k ^c5D589nm EFGÁ»

Ù8�§Ú]^HV²/³;<´��Zc^� MHzhÛÜÝ0Þß���§Á»�Â5�VàáhE

FG����TU���ª5�'�ât{|045D� 3 H�ãahäiåæ0¡EFG§¼�F

�ç»����OÔ±èéh�FÊ0V10MHzêÝhTUëì0ícîï0c5D��Ok�».W

F¼³F½0Þß���§� MHzhðz0Á»Ù8��OÔ5D 

      

!

!"!%&'!

! ���EFGh12'×�]^ Seeder UnithÕÖ�Ø®^c5D6=>0H Seeder Unit§ÚÂ

5ñ¡hÕÖ¥ò�óÂD 

Reference:! Yue J., C.-Y. She, B. Williams, J. Vance, P. Acott and T. D. Kawahara (2009), Continuous-wave sodium D2 

resonance radiation generated in single-pass sum-frequency generation with Periodically Poled Lithium Niobate, Optics 

Letters, 34, 1093-1095. 

Figure 2. Doppler free spectrum using SFG cw 589 nm 

laser and heated Na cell. 

Figure 3. Laser frequency of 589 nm before/after 

it is stabilized. 
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