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Mission Planning and Execution

Ability to plan, design, test and implement current and near-term missions.  Manage and integrate all elements of a mission in order to accomplish mission objectives.  Plan, lead, direct and manage real-time mission operation activities.  Conduct preparation and planning, technically integrate and configure complex systems, requirements, logistics and schedules, and manage and evaluate anomalies.  Involves ability to advise, solve problems and make decisions during mission operations

Systems Engineering

Define, implement, integrate and verify an end-to-end product or service with specific focus on the functional, physical and operational performance in its intended environment.  Define and assess feasibility of system requirements, integrate requirements across elements of the system, and manage technical decisions that address the performance, safety, mission criticality and operations of the system alone or as part of a larger system.  Provide technical management for these decisions, as delegated by the project manager, within the cost, schedule and risk constraints levied by the project, program or operations manager.   Assumes a breadth of knowledge and conceptual level of hardware and software that are inherent in a system

Project & Technology Design and Development Engineering

Apply knowledge of physics, engineering, and manufacturing principles to the design and development of aerospace systems such as air vehicles, space vehicles, space platform and surface system and payloads, or any subsystems or elements.  Apply engineering expertise to advanced concepts and research by developing, experimenting, and prototyping potential systems or products, and to requirements of real-time systems or technologies that support missions or projects.  Involves ability to operate in the unstructured environment of the unknown, as well as the structured environment of existing missions and projects.  Includes specialty expertise in key disciplines such as aeronautical and astronautical systems; mechanical, electrical and optical systems; software, aerodynamics, thermodynamics, fluid mechanics, control systems, flight dynamics and operations; propulsion and combustion; power systems; rotorcraft; thermal and thermal protection systems; analytical, computational and experimental methods as relevant to ground-based and flight aerospace systems.  Matures technologies developed by research to levels where they can be used by industry
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Project & Technology Test & Integration Engineering

Use knowledge of physics, engineering and manufacturing to test systems or subsystems under development for their functioning, efficacy and conformance to design requirements, or to test prototypes for feasibility.  Use knowledge of testing and design principles to define interface requirements between system elements and integrate the parts into a functioning system or subsystem.  Includes specialty expertise in key disciplines such as aeronautical and astronautical systems; mechanical, electrical and optical systems; software, aerodynamics, thermodynamics, fluid mechanics, control systems, flight dynamics and operations; propulsion and combustion; power systems; rotorcraft; thermal and thermal protection systems; analytical, computational and experimental methods as relevant to ground-based and flight aerospace systems.  Matures technologies developed by research to levels where they can be used by industry

Aerospace System Safety & Quality Engineering & Mission Assurance

Ensure safety, product and mission success through controlled design and development procedures and operation. Apply knowledge of surveillance tools and practices (e.g., audit, assessment, inspection, sampling and use of metrics), reliability measures such as failure modes and effects or statistical analyses and maintainability principles, and quality standards such as ISO 9000 and workmanship standards.  Incorporate requirements into the design and improvement process throughout the life cycle of product development and mission operation.  Apply these processes to achieve mission success, through assessment of the safety, reliability, maintainability and quality of all required systems, understanding the inherent design and development tradeoffs built into those systems independently and as part of an integrated whole.  Involves risk identification, review, mitigation, and trade-off analysis

Biological Research
Apply knowledge, capabilities and practices of earth-based and microgravitational research to the study of fundamental biological processes and systems with the purpose of answering basic questions about living organisms and the effects of space on their evolution, development and functioning.  Orient research so that findings can be applied to a broad array of technology advancements such as genomics and bioimaging. Apply specialized or interdisciplinary knowledge of one or more of the biological disciplines such as molecular, cell, developmental and evolutionary biology, neurobiology and space environmental ecology
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Bioastronautics

Apply multidisciplinary knowledge of science toward the study of human functioning in space and how findings can be incorporated into new technologies for promoting the ability of humans to exist in the space environment for short and long duration missions.  Includes biomedical research into the human physical and psychological response to microgravity and spaceflight, and countermeasures to ensure health and performance of flight crew.  Also involves practice of space medicine and development of advanced life support and environmental monitoring and control systems for human launch vehicles, spacecraft and the human space habitat

Human Factors Engineering Research

Knowledge, capabilities and practices associated with the quantitative and qualitative assessment of the role of humans in the performance and design of processes and systems.  Use knowledge of biological and physical sciences and human psychology to enable the development of technology and next generation systems for a variety of aerospace applications, such as aircraft design or crew life support and habitation systems.   Conduct and direct research activities aimed at the definition of establishing human /system/process integration requirements, criteria, and guidelines

Physical Sciences Research
Employ knowledge of physical sciences to conduct experimental, theoretical and applied research into the basic properties and behaviors of matter.  Use the microgravitational space and ground environments to conduct experimentation not possible in the Earth's atmosphere, and extrapolate findings to broaden understanding of the physical sciences on Earth and in Space and to enable revolutionary advances in systems for missions and other aeronautical applications.  Includes knowledge of one or more of the physical sciences areas such as fundamental or fluid physics, materials, thermal and combustion sciences, biomolecular physics and chemistry, and biosystems

Space Sciences

Use knowledge of an array of sciences such as solar and space physics, astrophysics, planetary science and astrobiology to conduct observational and experimental studies and modeling of the matter and properties of space.  Apply findings toward the understanding of the evolution of the Earth and solar system, the potential for human life on other planets, the existence of life elsewhere, and structure of galaxies, as well as prediction of interactions among elements, including the effect of the sun on the earth and behavior of comets and asteroids.  Also involves specialty study of astromaterials, how to collect them, curate them and protect the Earth from any negative effects resulting from their properties
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Earth Systems Science 

Employ knowledge, capabilities and practices to an array of Earth Sciences concerned with the structure, physics, chemistry and interactions of the solid Earth, land cover and land use, the carbon cycle, the global water and energy cycles, climate, and oceans and ice in the Earth system.  Includes understanding of one or more of the following Earth Sciences:  atmospheric science including weather and climate, geophysical/geological sciences, hydrological sciences including the study of oceans and ice, and biology and biogeochemistry of ecosystems.  Collect Earth System data, and analyze and model the data to improve understanding and enable prediction. Use geospatial science techniques to visualize and interpret a broad array of data, and apply expertise in end uses such as guidance in policy decisions, disaster management, relationships between human health and the environment, food and fiber, and infrastructure planning, with the objective of enhancing the quality of life on Earth

Nanoscience & Technology

Conduct earth and space-based research into extremely small materials in such areas as the structure and shape of the materials, how they act and how their properties change as their size changes.  Apply this understanding to technology for the purpose of producing extremely small or molecular mechanical devices such as computers, materials, and sensors, power generation and storage devices, communication technologies or integrated space systems which can dramatically enhance their viability, cost or function by lowering mass, volume and power requirements or enable new areas of scientific space exploration

 Aerospace Telecommunications Research

Use knowledge of space communications infrastructures and communications technologies to research innovative communications systems for spacecraft and aircraft.  Perform end-to-end communication system analyses, modeling and simulations.  Study the efficient use of orbit and spectrum resources with the aim of developing technology to improve air traffic management and communication between satellites, flightcraft, spacecraft and ground.  Focus on improving interoperability, reliability, security and quality of services of aerospace networks to meet requirements of future missions, and airspace capacity, safety and transportation initiatives.  Includes knowledge of high capacity digital, wireless communication infrastructure and understanding of the domestic and international environment including appropriate government bodies (eg., FAA) to ensure the spectrum of radio frequencies are managed appropriately
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Biotechnology

Employ the science of biology and understanding of engineering to model or mimic biological processes for application to aerospace requirements.  Develop materials, devices and information storage or processing methods using biologically inspired systems, or sensors which can study the character of genetic materials and proteins in space environments.  Research and apply global biotechnology findings to NASA missions

Structures & Materials Technology Research

Apply knowledge of science, technology and research to studying the evaluation, selection, application and integration of advanced structures and materials for application to aerospace systems such as air and space vehicles and platforms and their power and propulsion systems.  Includes specialty knowledge in materials synthesis and processing, physics-based analytical and computational methods, durability and damage tolerance in operational environments, life prediction, nondestructive evaluation and health monitoring sensors as intelligent systems, unsteady aerodynamic flow and aeroelastic phenomena, structural mechanics, tribological science, mechanical components, structural dynamics and ground operations, and innovative experimentation using complex research facilities

Propulsion Technologies & Systems Research

Knowledge of propulsion technologies and concepts for a variety of propulsion systems and subsystems, including rocket, airbreathing and in-space propulsion.  General attributes of these propulsion systems require expertise in cryogenic propellant systems, solid propellant systems, nuclear, high-powered electrical, plasma, solar voltaic and fuel cell propulsion.  Apply combined environments and cycles design and analysis capabilities for researching subsystems and systems for advanced propulsion.  Ability to research the properties and functions of a propulsion system, and advance propulsion performance through the creation of evolutionary or revolutionary improvements in design or use of innovative materials, processes or systems. Study the integration of propulsion technologies with support systems such as cryotank delivery systems, avionics and controls.  Assess the benefits of propulsion systems, subsystems and components over all flight regimes from general aviation through space flight.  Involves understanding of a broad array of sciences and technologies, including materials and combustion, chemistry, electrical systems, aerospacecraft systems such as emissions, engines, controls and airframes, as well as specialized systems for safe and effective propulsion testing
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Aerospace Power Technology Research

Knowledge of technologies and concepts that could enhance a variety of power applications, including aeronautical, access to space vehicles, spacecraft and interplanetary exploration devices and systems.  Ability to research the properties and functions of power systems, subsystems, components and advance power performance through the design of evolutionary and revolutionary improvements.  Perform end-to-end power and electric propulsion system analyses, modeling and simulations.  Enhance specific power technologies regardless of energy source (ie, solar or nuclear) including photovoltaic power generation, radioisotope power generators, energy storage, management, distribution and controls.  Includes understanding of electric propulsion, including power conversion, controls, vehicle interactions and system integration

Information Science, Technology & Engineering

Integrate understanding of networks, hardware, software and processes in order to design, develop and operate computer and information systems for aerospace applications.  Design and develop revolutionary networks, hardware and software technologies such as virtual reality and artificial intelligence to achieve programmatic or system goals or enable new system functionalities that have a dramatic effect on the performance or capabilities of aerospace systems.  Apply understanding of complex data systems for effective storage, access, retrieval and mining of scientific data.  Includes knowledge of computer programming, electronics, mathematical models, and neural and other high-performance networking systems
Advanced Aerospace Mission Concepts & System Analysis

Develop aerospace mission, operations and systems analyses using a multi-disciplinary process that integrates contributions of required technical disciplines and systems elements into versatile analytical approaches essential for advanced aerospace mission and system concept studies and trades, considering performance, cost and reliability/safety for aerospace transportation, earth science, planetary exploration, or on-orbit systems objectives.  Includes knowledge of aerospace mission formulation and analysis methods, analytical techniques for integrated systems assessment and optimization defining technology requirements and benefits, and life-cycle analytical tools, methods, and supporting data bases.  May have knowledge in one or more specialty areas such as guidance, navigation and controls, electrical systems, electro-mechanical systems, computer or software engineering
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Air & Spaceport & Range Technology

Apply knowledge of advanced technologies and systems to enable safe, efficient, and quick turn-around launch and range operations.  Includes knowledge of one or more of the following: autonomous air- and spaceport range systems; methods, systems, sensors, and instruments for launch and range health management; weather instrumentation and systems; traffic control methods and systems; aerospace-based range technologies; advanced vehicle tracking and launch area surveillance systems; launch assist systems; advanced command, control, and monitor systems; and advanced air and spaceport infrastructure development

Instrument & Sensor Technologies Research

Knowledge of state-of-the-art remote and in situ sensing for scientific and commercial applications. Research the design, fabrication, and operation of instruments and sensors for aircraft, balloons, and rockets, including revolutionary micro devices and compact instruments that enable new areas of scientific space exploration. Includes in-depth knowledge of sensor and detector systems, telescope systems and interferometry, coolers and cryogenics, instrument integration, optics manufacturing, advanced laser, lidar, radar, electro-optics; X-ray, atomic particle and coherent light techniques; spectrometer and radiometer technologies used to monitor Earth's surface and atmosphere, and advanced microelectromechanical instrumentation for propulsion and power systems

Robotics

Knowledge of revolutionary technologies in autonomous space robotics and robotics to assist humans. Develop, integrate, and test innovative robotics and automation technologies such as intelligent robots, robotic vehicles, telerobotics, robotic control systems, robot-human interface design, machine vision and tracking sensors for planetary exploration, deep space, aeronautial aviation security and terrestrial applications. Includes knowledge of one or more of the following: software architecture, sensors, actuators, power and propulsion, communication systems, cryo/thermal engineering, and systems engineering

Airborne Systems Research

Apply knowledge of analytical and experimental methods to development of new methods and concepts in the following vehicle technology areas:  flight dynamics, guidance and control, crew systems and aviation operations, reliable digital systems, vehicle-centric radio frequency phenomena and sensors.  Includes knowledge of engineering development required to support flight research and piloted simulation experiments in the above technology areas
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Aerodynamics, Aerothermodynamics & Acoustics Research

Apply knowledge of fundamental and applied aerodynamics (including the effects of ice accretion), aerothermodynamics, acoustics, and hypersonic airbreathing propulsion technologies to researching the development of such applications as environmentally compatible, advanced aerospace vehicles, including rotorcraft, subsonic, supersonic, and hypersonic aircraft, launch vehicles, and planetary/earth entry systems.  Includes knowledge and application of research in associated measurement, diagnostic, and testing technologies

Fluid Technologies Research

Apply knowledge of fluid physics, and fluid chemistry, composition and behaviors to the research of technology for fluid systems used in air and space vehicles.  Research systems and analysis tools for effective design assessment, production, storage, distribution, servicing, and disposal of current and future fluid needs.  Study icing physics and its effect on air and space craft, as well as cryogenics engineering and cryogenic fluid systems used in propulsion, life support, refrigeration and laboratory processes

Manufacturing Technology Research

Research advanced manufacturing processes, techniques and equipment which support creation of products which are safe, reliable and provide low-cost access to space, and exploit the microgravity environment of space to develop new and innovative processing and manufacturing technologies. Includes development of large-scale manufacturing processes, intelligent systems, and use of advanced materials and construction techniques.  Involves multi-disciplinary knowledge of areas such as manufacturing engineering, material processing, ultra-precision machining, thin film deposition, MEMS packaging techniques, integrated structures, joining technology and advanced assembly/tooling as well as software, electronics, modeling and simulation and rapid prototyping

Business Management

Apply knowledge, capability and practices of business functions to determine direction for the Agency, provide leadership to the organization and manage all resources toward the attainment of Agency, Enterprise/Program and Center goals.  Plan, design and monitor systems and infrastructure to provide business expertise to the Agency so that appropriate decisions can be made given all considerations such as goals, competing priorities, resource constraints and risks.   Includes understanding of business disciplines such as business development, master planning, finance and budgeting, acquisitions and contracts, cost estimating, legal compliance and human resources
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Institutional Management

Combine understanding of  agency requirements and available infrastructure, systems and methods in order to support the Agency's business, provide information and insight for resource and management decisions and enhance the image and viability of the Agency.  Includes understanding of business disciplines such as occupational health & safety, environmental management, security, knowledge management, business information systems, telecommunications and networking, facilities and logistics as well as public outreach, commercialization, legislative action and administrative support

Program & Project Management

Formulate, plan, implement and manage work and its associated requirements and risks, ranging from one-time projects to program-level work.  Develop technical requirements, and conduct budget and programmatic planning required to support implementation.  Achieve appropriate balance between resources, schedule, attainment of technical/customer requirements and contractual obligations when determining project requirements, managing and evaluating the work

Education

Knowledge, capabilities and practices associated with the research and application of education programs, standards, requirements, activities and services involving the fields and disciplines of mathematics, engineering, science and technology.  Includes knowledge of education concepts and principles, curriculum development, infrastructure, audiences, technologies and trends in order for NASA to appropriately influence and contribute to national and state education initiatives and requirements through the use of NASA's unique assets.  Includes knowledge of NASA Center-based research and technology needs and ability to align education activities and programs with these need

DELIVERABLE 
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