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This position is part of the National Institute of Standards (NIST) Professional Research Experience (PREP) program. NIST recognizes that its research staff may wish to collaborate with researchers at academic institutions on specific projects of mutual interest, thus requires that such institutions must be the recipient of a PREP award. The PREP program requires staff from a wide range of backgrounds to work on scientific research in many areas. Employees in this position will perform technical work that underpins the scientific research of the collaboration. 

[bookmark: _heading=h.a7598cwz7d8]Research Title:  Quantum Network Architecture and Protocols

The work will entail:  
The researcher will contribute to the design and analysis of quantum network protocol stacks and control planes, supported by simulation and emulation tools, to evaluate performance, scalability, and interoperability under realistic noise and decoherence conditions. This work supports high-priority efforts within NIST’s Communications Technology Laboratory (CTL) to develop frameworks, reference architectures, and technical foundations for emerging quantum networking standards.

Key responsibilities will include but are not limited to:
· Conduct research on quantum network architectures, including control, management, and routing across heterogeneous networks.
· Design and evaluate quantum networking protocols (e.g., entanglement distribution, routing, synchronization, and management).
· Develop and use network simulation and emulation tools to evaluate protocol designs, interfaces, and abstractions.
· Contribute to pre-standardization and standards development activities for quantum networks, including reference models, interfaces, and protocol abstractions.
· Collaborate with experimental teams to incorporate quantum mechanics, noise models, and metrology data into architectural studies.
· Disseminate research results through peer-reviewed publications, standards contributions, and technical presentations.

Qualifications
· Master’s or PhD in computer science, electrical engineering, physics, or a closely related field.
· Strong background in networking and distributed systems, including IP/optical/wireless networks, network simulation and modeling, software-defined networking, and network management.
· Solid understanding of quantum mechanics and quantum information, including light-matter entanglement, quantum hardware, and experimental considerations in quantum communication.
· Experience with research-oriented software development, including:
· Programming in Python and/or Java (additional languages welcome)
· Version control and collaborative workflows (Git)
· Modern development practices (modular design, reproducibility, cloud-native or containerized environments)
· Ability to bridge theory, simulation, and experimental realities in quantum networking research.
· Experience with discrete-event simulators or network modeling frameworks.
· Familiarity with standardization processes or technical working groups.
· U.S. Citizen is preferred.

A high-priority activity within the Communications Technology Laboratory (CTL) at the National Institute of Standards and Technology (NIST) is the development of scalable quantum network architectures and supporting metrology for future quantum communication systems. This work includes the design and evaluation of quantum network protocols and control and management frameworks, using simulation, emulation, and modeling tools to assess performance, scalability, and interoperability in regimes where analytical solutions are impractical, including those requiring realistic noise and decoherence models. Architectural and simulation studies are informed by metrology data from experimental quantum networking testbeds, enabling close integration of theory, modeling, and experimental validation. These efforts support both foundational research and pre-standardization activities, contributing to reference architectures, protocol abstractions, and interfaces for emerging quantum networking standards.
Postgraduate scholars will have opportunities to collaborate with NIST staff on architecture and protocol research, simulation and validation, and selected experimental activities such as system characterization, calibration, and synchronization. Additional responsibilities may include protocol performance analysis, development of simulation tools, documentation of results, and contributions to data, control, and management interfaces that support efficient experimentation and standards-focused research.
Recruiting, developing, and retaining a highly-skilled workforce is essential to the NIST mission of enhancing innovation. The NIST Postdoctoral and Early-career Association of Researchers (PEAR) is a vibrant community advocating for professional development opportunities for postdocs, students, and other early-career researchers.

