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Laser technology has revolutionized scientific research and 
applications since the very early years after its invention 
(Maiman 1960). Earth and space science were the prime 
beneficiaries of this cutting edge research used to range 
to satellites and the moon within the first decade since its 
invention. The properties of light, namely isotropy and a 
constant and well-defined propagation velocity, introduced 
accurate long-distance ranging to geodesy. As the number 
and quality of the scientific products of its application rose 
exponentially, it became apparent that an international coor-
dination of these activities would help maximize the return 
of individual country investments and further increase the 
areas of research. The International Laser Ranging Service 
(ILRS) was established by the International Association of 
Geodesy (IAG) in 1998 to support programs in geodesy, 
geophysics, fundamental physics and lunar science and 
to provide the International Earth Rotation and Reference 
Systems Service (IERS) with elements of the components 
required for the development and maintenance of the Inter-
national Terrestrial Reference Frame (ITRF), a product that 
is essential for science, engineering and socioeconomic 
applications.

After a decade of existence, in late April of 2000, a ses-
sion was convened within the European Geophysical Soci-
ety’s Symposium ‘Evolving Geodesy: from static to kin-
ematics’, on ‘Laser Technology’, capturing the status and 
contributions at that point in time (Pavlis and Schreiber 
2001). Now, two decades since its continuous evolution 
and support of scientific research, a review of its status and 
accomplishments is very appropriate.

This second special issue on Laser Ranging is intended 
to present the reader with the current status of the technique 
applied to earth and space science and engineering today. 
Roughly two dozen contributions include an overview of 
the ILRS today with an outlook for the future; a historical 
review of the early years prior to the establishment of the 
ILRS (Pearlman et al. 2019); a presentation of the impor-
tant target satellites with significant contributions to sci-
ence; a description of the ground systems comprising the 
current network and advanced designs for the near future; 
novel designs of new targets for improved data accuracy; 
new analysis methods and standards for increased accuracy 
of the products; interactions and joint projects with other 
techniques having common scientific goals; independent 
approaches in validating data accuracy; improvements in the 
area of network operations; an overview of the data informa-
tion system that manages, supports and archives for posterity 
the data and products of laser ranging; and a sample lunar 
science applications.

Although not as complete a list of topics as we had origi-
nally envisioned, we hope that this special issue gives a good 
account of the state of the technique today and the vision of 
the community for its future. Our sincere thanks go to the 
many contributors who took the time to participate with their 
manuscripts, while most of them also offered their services 
as reviewers, despite their workload.

Finally, we are grateful to the editor in Chief, Jürgen 
Kusche, for his generous and essential support on the edito-
rial process, from issuing the call to the final publication 
step. We would further like to extend our thanks to the edi-
torial staff at the Journal of Geodesy and to our colleagues 
who performed the reviews for this issue. Our comparatively 
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small community depends strongly on their knowledge and 
support for the successful realization of this special issue.
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