[bookmark: _Hlk498932289]PREP Research Associate

This position is part of the National Institute of Standards and Technology (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:  Quantum Networks Entanglement Layer Research

The work will entail:  
This position is part of the National Institute of Standards and Technology (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:
- Characterize and develop models and optimizers for quantum network components.
- Design optimization and learning algorithms and protocols for entanglement routing in quantum networks.
- Prototype models, algorithms and experiments in simulated environments, and provide rigorous analyses and evaluations using measurement data from the project experimentation team.
- Maintain a detailed log of all prototypes, simulations and experimental activities.
- Share research findings through peer-reviewed journals, conferences, and presentations.
Qualifications
- A PhD in Electrical and Computer Engineering or a related field is required.
- Candidates should have research experience in one or more of the following areas: control and communication systems, convex/non-convex optimization, distributed and federated learning, dynamical networked systems; and with at least six (6) years of experience in theoretical and practical design and evaluation of machine learning and optimization algorithms for distributed systems and optimal network resource allocation.
- A solid understanding of quantum network engineering, control and queueing theories, mathematics is essential, with at least three (3) years of experience working on mechanisms for supporting end-to-end quality of services in an emerging networking technologies.
- Programming skills for control and communication systems and machine learning are required, with proficiency in languages such as MATLAB and Python, and with at least six (6) years of experience in independent design, efficient implementation, and testing of all aspects of optimization or machine learning algorithms in a testbed.
- Familiarity with quantum network components and simulators is expected.
-  U.S. Citizen is preferred.  
[bookmark: _Hlk135898253]
Choose of the available options on the following link:  FLCDataCenter.com.
What title best suits this PREP project and its requirements? 

· 17-2072.00 Electrical Engineers
Research, design, develop, test, or supervise the manufacturing and installation of electrical equipment, components, or systems for commercial, industrial, military, or scientific use.
View Wages for OES/SOC 17-2074: Electrical Engineers, R&D

· 17-2072.00 Electronics Engineers, Except Computer
Electronics Engineers, Except Computer
Research, design, develop, or test electronic components and systems for commercial, industrial, military, or scientific use employing knowledge of electronic theory and materials properties. Design electronic circuits and components for use in fields such as telecommunications, aerospace guidance and propulsion control, acoustics, or instruments and controls.
Please upload the following (preferably in a single PDF) with your application:
[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 foundational quantum networking and measurement science to support industrial transformations. Quantum networking has the potential to fundamentally change network security and increase network and compute capacity. This technology has a sparkled-growing interest in academia, industry, and national security communities. Building scalable quantum-secured communication networks is one of the most important technological goals of the 21st century. 
Postgrad scholars will have opportunities to assist NIST staff in developments of essential networking protocols, measurement techniques and measurement tools for quantum networking. This requires tackling the core problems of entanglement distribution and stability by developing efficient and resilient protocol stacks to identify, distribute, manage and manipulate entanglement and propose solutions that overcome environment-induced optical and quantum impairments such as destruction of their coherence. The researcher will assist in developing ML models and adaptive algorithms for error identification, drift prediction, and active compensation and control in quantum network components; researching and implementing improved entanglement management, including an entanglement capacity model and efficient algorithms for generation, swapping, and purification to maximize end-to-end throughput and fidelity while optimizing for network resource allocation; and developing dynamic and distributed entanglement routing for multi-pair communication across untrusted repeaters. Additional work involves simulation and verification of the performance of the models and algorithms, including experiment design, data acquisition, data processing, analysis of key quantities and performance metrics, and documentation and publication of results. 
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.
