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Altimeter (LIDAR) on board the deep-space explorer Hayabusa2 as an optical transponder, successfully 
establishing a 2-way link over a distance of up to 6.46 million kilometers. This demonstration experiment 
was conducted to explore new applications in which deep-space laser ranging is performed using LIDAR 
as an echo transponder. In the experiment, a laser pulse (uplink) was first emitted from a ground laser 
station and received by Hayabusa2's LIDAR. The LIDAR then transmitted a laser pulse (downlink) back 
immediately after reception. This downlink pulse was successfully detected at the Côte d'Azur 
Observatory in France. 
 
The experimental conditions were difficult due to the low repetition rate of 0.5 Hz when the LIDAR 
functioned as an echo transponder, the large jitter from the passive Q-switch of the laser, and the large 
background noise due to the link time with Hayabusa2 being during the daytime. However, the high 
temporal coherence enabled detection of the laser on the ground. To confirm this coherent property, 
we measured the coherence in a preliminary experiment using the LIDAR's engineering model and 
distance image sensors. In this presentation we will also discuss this preliminary experiment. 
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