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Introduction

• I lead the technical work in quantum research in the Exploration and 
Space Communications division, Advanced Communications 
Capabilities for Exploration and Science Systems (ACCESS) Project 
office at NASA/GSFC along with Dr. Haleh Safavi 

• Our primary focus areas are:
• Basic and applied research with our partners to support the development 

of doctorates in quantum-related fields.
• Some of them will end up within NASA

• Planning for eventual operations of quantum enabled satellites
• Improving “quantum literacy” within the American student population 

with an emphasis on bringing women and underrepresented minorities 
into the quantum world

• We have a very robust intern program.
• We are not full-time researchers. We have “day jobs” operating 

communications satellites and ground stations
2



ACCESS Project Quantum Team
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Professional Staff Degree Institution Major

 Tyler Williams M.S
Capitol Technology 
University Cyber Security

Alejandro 
Rodriguez Perez Ph.D

University of 
California Irvine Materials Physics

Deborah Preston Ph.D

University of 
California Los 
Angeles Chemistry

rika Jones Ph.D
George Mason 
University

Computational 
Sciences and 
Informatics 

Haleh Safavi Ph.D

University of 
Maryland Baltimore 
County

Electrical 
Engineering

Harry Shaw D. Sc.
George Washington 
University

Electrical 
Engineering

Robert Lafon Ph.D SUNY Stonybrook Physics

Doctoral Students Institution Major

Manon Bart
Tulane 
University Physics

Naveed 
Naimipour

University 
of Illinois 
Chicago Electrical Engineering

Nick Savino
Tulane 
University Physics

Post-doctoral Institution Major

an Nodurft
University 
of Illinois 
Chicago

Physics

New Mexico State (PI Steven 
Stochai) – Development of an 
optical communications 
testbed

Grants and 
Subcontracts

Michigan State (PI 
Virginia Ayres) -
Quantum 
Demonstration 
Project 

UMBC (PI Sebastian 
Deffner) – Quantum 
Thermodynamics



Forced Quantum Entanglement using the quantum 
Zeno effect
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Dr. Nodurft is a former intern, recently completed post-doctoral 
assignment at University of Illinois Chicago and is now a full-time 
employee with our group



Quantum thermodynamics – Temperature dependence 
and materials effects in quantum eraser experiments
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Quantum Communications
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Quantum Computing
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Other Key Collaborations

8

• Quantum Eraser Experiments at 1550nm with single photon 
detectors with UMBC

• Benchtop LCRD quantum capability experiments with UMBC 
and Michigan State

• Absolute calibration of detectors with entangled photons with 
ARL, Tulane, GSFC Detectors branch and Science Directorate

• Multiparty quantum clock synchronization with Tulane 
University

• Forced quantum entanglement University of Illinois Chicago 
and Tulane



Importance of STEM

• Our main focus is STEM. Through STEM activities and outreach efforts 
we can achieve great results.

• Basic and applied research with our partners to support the development of 
doctorates in quantum-related fields.

• Some of the STEM interns will end up within NASA
• Conduct experimental investigations that support US quantum initiatives and 

needs
• Planning for eventual operations of quantum enabled satellites

• Quantum enabled satellites will in turn support terrestrial quantum networks, with 
flexible geographic diversity and minimal new ground infrastructure

• Improving “quantum literacy” within the American student population with an 
emphasis on bringing women and underrepresented minorities into the 
quantum world

• We have a very robust intern program.
• We started with only graduate students and high undergraduates. We are 

expanding to the high school student level
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STEM
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Training, Teaching, Research in Optical Angular 
Momentum

11



Undergraduate Student STEM research
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Qutools: This equipment will be used together to 
perform a variety of experiments

810nm Polarization
Entanglement System

Michelson InterferometerHong-Au-Mandel fixture

Single Photon Experiments without 
Interference
Particle Nature of Photons
Quantum Cryptography/QKD: BB84 Protocol
Tomographic Single Photon State Reconstruction
Quantum Random Number Generation

Photon Pair Experiments with Polarisation Entanglement
Violation of Bell’s Inequality (CHSH)
“Non-Classical” Polarisation Correlations
Tomographic State Reconstruction of an Entangled Photon 
State
Quantum Cryptography/QKD: BBM Protocol
Quantum Cryptography: Ekert Protocol
Photon Pair Experiments without Polarisation Entanglement
Hong-Ou-Mandel 2-Photon Interference
Hong-Ou-Mandel Interference + Hanbury Brown & Twiss
Franson Interference

Single Photon Experiments with Interference
Wave Nature of Photons: Single Photon Michelson 
Interferometer
Quantum Eraser
Wave-Particle Dualism: Michelson + HBT 13



Aurea: This equipment will be used as building blocks 
for experiments with other equipment 

1550 nm dual channel entanglement source

1550 nm dual channel time resolving receiver 
with single photon detectors

Time correlation software and coincidence 
detection software
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LCOT
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LCOT Planewave 70 cm Optical Comm Telescope
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LCOT Ground Terminal of the Future
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