
Methods
To demonstrate the aims of the project, our team has transferred the 

following optical signals over the aforementioned free-space links

• a 100 Gb/s coherent DP-QPSK communications signal,

• a proxy-NASA high-photon efficiency lunar communications scheme,

• an ultra-precise optical positioning and velocimetry signal, and

• an ultra-stable optical timescale transfer signal.  

To enable these capabilities, we use a novel combination of adaptive optics 

technology employed on large-scale astronomical telescopes, and where 

required, phase-noise suppression technology developed for the SKA radio 

telescope. One experimental implementation is shown in the figure below.

Aims
The project aims to demonstrate optical fibre-like data transfer rates over 

atmospheric free-space communications links. Theses links include:

• a horizontal link with equivalent turbulence as a link between ground-LEO,

• a 10 km horizontal link over water and that exhibits extreme turbulence, 

• a slant-path link to a drone flying at LEO angular rates, and

• a 10 km slant-path link via a light aircraft.
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Introduction
This project is led by the University of Western Australia with partners 

University of South Australia, Defence Science and Technology Group, 

Thales Australia, Thales Alenia Space, and Goonhilly Earth Station. The 

project was initially funded for one year (P1-01), and it has since been 

extended for a further three years and two months (P1-18).
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Results
Ten of the eleven project Activities have been successfully completed. To 

date, the project has delivered eight technical reports; one PhD, six Masters, 

and three Honours theses; ten journal papers (nine published, one under 

review), and numerous conference outputs. Highlights of recent work is 

shown in the figures below.
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