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Objectives:

This effort represents the third year of the strategic initiative. The objective was to develop advanced ground technology for future deep-space
optical communication systems. The performance of an optical communication system depends in equal measure on flight and ground technology,
and present technology demonstration projects such as DSOC and O20 are currently operating with the most advanced technology possible.In year
three, we have focused on three key technology areas. Firstly, we have performed significant technology development towards improved
superconducting nanowire single photon detectors (SNSPDs) for deep-space optical communication ground terminals. We have been working
toward a goal of a 2-mm active area and a 6 Gcps maximum count rate, which will prepare JPL for a high-rate optical Deep Space Network moving
forward. Secondly, we have performed a receiver architecture trade study to best understand the regime where time-tagging electronics is superior
to a clocked receiver. Finally, we have performed a technology development study toward high-rate, high-power uplink lasers, in collaboration with
MIT Lincoln Laboratory. This work is critical to establishing symmetric bidirectional data links for human exploration of deep space, which require 20
Mbps uplinks or higher.
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