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A 2-way laser link between Hayabusa2 and ground stations was successful using the echo transponder method.

The Cote d'Azur Observatory in France received the downlink signal from the 
Hayabusa2 LIDAR and successfully established the 2-way link. 

Dec. 9, 2020:       1 million km
Dec. 21, 2020 :    6 million km

The signals detected by other stations are under analysis.
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Uplink
Three stations (Koganei, Mt.Stromlo, Grasse) successful.
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Downlink
Grasse station successful.
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Frequency distribution of Uplink detection 
from Koganei
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Results and Significance
- One station succeeded in 2-way link and three stations succeeded in 1-way link.
- First example of 2-way link between a planetary probe and a ground station by a echo transponder.
- Successful downlink detection in daytime when there is a lot of noise from the Sun.
- Measurement of LIDAR's field-of-view by the stable uplink.
- Technology accumulation for future deep space laser ranging and high precision orbit determination.
- The successes was achieved by cooperation with foreign laser stations.

Example of a successful laser link between a planetary explorer and ground stations

2005 Messenger 24million km Asynchronous 2-Way
2005 Mars Global Surveyor 80million km 1-Way
2009 Lunar Reconnaissance Orbiter 0.385million km 2-Way
2013 Lunar Laser Communication Demonstration 0.385million km 622Mbps
2015 Hayabusa2  6.6million km 1-Way
2020  Hayabusa2  6million km Synchronous 2-Way

The 2-way link between Hayabusa2 and the Earth station is rare success example that could be achieved in cooperation with foreign 
institutions.


