[bookmark: _Hlk498932289]PREP Research Associate

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: _Hlk160182609]Research Title:  Development of a  control plane for quantum networking and a quantum network routing simulator for analysis of quantum network protocols 

The work will entail:  
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. 

Key responsibilities will include but are not limited to:
- Develop a scalable  quantum network routing simulator with abstractions to different technologies  of quantum repeaters and quantum memory.
- Develop a scalable control plane for quantum networking that will interface with the simulator.
- Design and conduct simulations for different entanglement distribution protocols, comparing the results with theoretical models.
- Provide high-quality simulation measurements to the project modeling team for analysis.
- Maintain a detailed log of all simulation activities.
- Share research findings through peer-reviewed journals, conferences, and presentations.
Qualifications
- An advanced degree (Master’s or PhD) in computer science or a related field is required.
- Candidates should have research experience in one or more of the following areas: networking protocols design and evaluation, distributed systems design, systems programming, IP protocol stack, next generation network technologies (e.g. Named Data Networking), wide-area network measurements.
- A solid understanding of  entanglement concepts and their distribution, quantum memory decoherence models, mathematics, instrumentation, and advanced timing systems is essential.
- Advanced Programming skills for equipment control are required, with proficiency in languages such as Rust or  C/C++. Low-level programming skills for FPGAs and high-performance Ethernet adapters (e.g. eBPF or Data Plane Development Kit) used for low latency communications for synchronization in the entanglement layer are also necessary.
-  U.S. Citizen is preferred.  
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[bookmark: _Hlk160182548][bookmark: OLE_LINK1]A high-priority activity within the Communications Technology Laboratory (CTL) of the National Institute of Standards and Technology (NIST) is a program to develop a scalable  protocol stack  and metrology for future generation of quantum communication systems. This involves developing a framework for simulation and analysis for evaluation of protocol performance and scalability when analytical solutions are unavailable such as when accurate quantum noise models with decoherence effects are required. In addition to simulation data , metrology data collected by the experimenters on the testbeds is used to tune these models and support new technology needed for quantum communications.
Postgrad scholars will have opportunities to assist staff with experiments and calibration of quantum systems and prototyping of new quantum protocols.  Additional work involves simulations design and verification of the performance of the protocols , including experiment design, data collection, data processing, analysis of key quantities and performance metrics, and documentation of results. The researcher will assist in developing synchronization experiments and protocols, data and control interfaces, and storage systems  for efficient data acquisition and field measurements.
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.
