
1

Quantum Technology Development at NASA 

Presentation for the Quantum.Tech
Boston, MA

April 26, 2023

NASA: We are SCaN - YouTube

Dr. Angela Hodge, Program Executive 
Quantum-communications Science & Technology (QS&T)

https://www.youtube.com/watch?v=HGUENmm2WUQ
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Credits: NASA/Badri Younes
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Quantum Metrology Studies 
NASA Glenn Research Center

Credits: NASA/Marvin Smith

Between two optical objectives sits an integrated 

photonics chip that contains waveguide 

entanglement sources. Red laser light is used to 

highlight the chip.

Credits: NASA/Marvin Smith

Quantum Information Scientist, Daniel Hart, aligning 

optics for a setup that converts laser light from one 

wavelength to another. Wavelength conversion 

technique allows researchers to use a single laser 

for multiple laboratory applications.
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Distributed Quantum Computing 
NASA Ames Research Center

Task: 

Support a broader effort related to distributed quantum 

computing over a quantum network, particularly where the 

computing devices may be special purpose processors with 

differing advantages and limitations

Background:

• Distributed Computation: Network of Multiple Processors 

that communicate 

• Distributed graph algorithms: Answer some question about 

that graph, by computing across the processors in a 

distributed fashion

• Steiner Tree Problem (informal): Given a set of terminal 

nodes, find a minimum weight tree in the graph that contains 

them

Banner Image:

The D-Wave processor, a quantum system that was operated at 

the NASA Advanced Supercomputing facility's Quantum Artificial 

Intelligence Laboratory at NASA's Ames Research Center in 

California's Silicon Valley.Image credit: D-Wave
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Space Entanglement and Annealing QUantum Experiment ( SEAQUE)
A ‘Self-Healing’ Quantum Communications Tech Demo

• SEAQUE will be hosted 

on the International Space 

Station by the Nanoracks

Bishop airlock. 

• Counts photons generated 

by its entanglement 

source by using its 

detector array. 

• Leverages a bright laser to 

periodically repair 

radiation-induced damage 

that will affect the detector 

array’s count
Credits: NASA.  Principal Investigator (Dr. Paul Kwiat, UIUC) 

and Co-Investigator (Dr. Makan Mohageg, NASA JPL)
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SCaN Quantum Ground Station
NASA Jet Propulsion Lab 

Credit:  NASA Jet Propulsion Lab (JPL), Free-space coupled superconducting nanowire single-photon detector with low 
dark counts, Andrew S. Mueller, et. al., Optica Vol. 8, Issue 12, pp. 1586-1587 (2021)

Figure. (a) System hardware. (b) Transmission spectra for the three filters 
utilized. (c) Absorption spectrum for the SNSPD efficiency-enhancing 
optical stack.

Validate critical subsystems that 

compensate for polarization 

rotation and timing 

desynchronization on an emulated 

Space-Earth quantum 

communication system

• JPL has developed custom 32-channel 

NbN SNSPD arrays for use in future 

quantum ground terminals

• 32 short, straight differential nanowires 

illuminated by single-mode fiber

• Capable of supporting high-rate 

quantum communication at 10 GHz 

clock rates

Device Specifications

• 34 ps FWHM (90 ps FW1%) timing jitter 

(demonstrated)

• 2.8 Gcps maximum count rate 

(demonstrated 90 Mcps on single wire)

• >80% System Detection Efficiency 

(expectation based on design)

• ~0.1 cps Dark Count Rate (demonstrated 

on a similar single-element device)

Photograph of a 32-channel SNSPD array

Instrument response function showing compatibility 
with sources on a 10 GHz clock

https://opg.optica.org/optica/issue.cfm?volume=8&issue=12
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Laser Communications Relay Demonstration 
(LCRD) Overview - YouTube

Laser Communications Relay Demonstration (LCRD)

▪ LCRD showcases the unique 
capabilities of optical communications

▪ Provides benefits for missions, 
including bandwidth increases of 10 to 
100 times more than radio frequency 
systems. 

▪ Compared to RF, Optical Comms offer 
decreased size, weight, and power 
requirements. 

▪ Optical communications will 
supplement radio frequency (RF), 
giving missions unparalleled 
communications capabilities.

https://www.youtube.com/watch?v=OAFkd5DdLZU
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