
Quantum sensors rely on quantum mechanical properties, such as wave-particle duality, atomic energy levels, or entanglement, to measure physical, optical, or electromagnetic information from a target.  Examples include Rydberg sensors, nitrogen-vacancy magnetometers, HOM (Hong-Ou-Mandel) interferometers, and SQUIDs (Superconducting Quantum Interference Devices).  In general, as quantum sensors rely on interrogation at the atomic and photonic level rather than on classical mechanical measurements, these technologies promise advantages over their traditional counterparts in sensitivity, accuracy, and SWaP (Size, Weight, and Power).  Conceptually, the use of quantum sensors unlocks the new phenomenology of sensor entanglement.  While an ultra-low TRL (Technology Readiness Level) prospect for most sensor types, multi-sensor entanglement is a high risk, high reward strategy with a potential for exquisite sensitivity and SWaP improvements entirely inaccessible to classical sensors.
	In March 2022, the National Science and Technology Council Subcommittee on Quantum Information Science released four recommendations for “bringing quantum sensors into fruition”[footnoteRef:1], including prioritizing partnerships with end users, conducting feasibility studies, developing broadly applicable components, and streamlining technology transfer.  As a trio of organizations that span from basic science researchers to end-use customer, the Space Science and Technology (S&T) Partnership Forum including the National Aeronautics and Space Administration (NASA), National Reconnaissance Office (NRO), and United States Space Force (USSF), is well-positioned to follow these recommendations to implement quantum sensors in space. [1:  https://www.quantum.gov/wp-content/uploads/2022/03/BringingQuantumSensorstoFruition.pdf ] 

The Space S&T Partnership Forum was established in 2015 between NASA, NRO, and USSF to identify synergistic efforts and technologies shared between the agencies, leveraging those synergies to influence science and technology portfolios at each agency in areas deemed pervasive and ready for collaboration. Though the mission scopes of the three partners are distinct, quantum sensors are highly relevant to overlapping areas such as precision Position, Navigation, and Timing (PNT); electromagnetic field sensing; attitude control; communications; and gravimetry.  For example, magnetometers based on nitrogen-vacancy centers or SQUIDs may be used for geological magnetic field mapping, mineral or archaeological exploration, or magnetic anomaly detection.  Atomic electrometers, such as Rydberg sensors, provide low SWaP Radio Frequency (RF) to THz response with good sensitivity that may be used for communications or electric field sensing. 
In March 2023, the Space S&T Partnership Forum kicked off a collaborative quantum sensing effort to accelerate the deployment of space-based quantum sensors for the three partner agencies. Phase 1 of the effort includes strategy development to identify quantum sensors with promising potential for space science and operations, as well as the required infrastructures and supporting subsystems. In May 2023, the interagency group convened for a Technical Exchange Meeting (TEM) to discuss quantum technologies of mutual interest. Further decomposition of the quantum technologies of mutual interest in the areas of atomic clocks, atomic interferometers, magnetometers, Rydberg sensors, and superconducting nanowire single-photon detectors (SNSPDs) occurred through online interagency working groups following the TEM. A final report will provide findings and recommendations from the interagency exploration of space-based quantum sensing technologies to inform priorities and collaboration for the Principals of the Space S&T Partnership Forum.

