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Introduction
The National Institute for Nano-Engineering (NINE) is a government/university/industry collaboration formed to help develop the next generation of nano-engineering innovation leaders for the United States.  NINE involves students in large scale multi-disciplinary research projects focused on developing nano-enabled solutions to important national problems.  
The NINE program is based on the growing understanding that science and engineering education and innovation can be strengthened by involvement of university students and faculty with the world-class capabilities and facilities of government laboratories supplemented by guidance and support from industry collaborators. 

NINE’s Goals
A number of recent reports have highlighted global competitiveness issues that the Unites States faces in the coming decades.  Technology innovation, the ability to progress from emerging technologies to products that change the way people live, is a key to global leadership and economic prosperity for nations and their people.  One of the top technology and economic drivers for the coming decades will the spectrum of emerging capabilities that fall into the category of nanotechnologies.  
NINE was established as a national innovation hub in the exciting and rapidly developing field of nano-engineering.  It is intended to be a model of a novel partnership between universities and companies throughout the nation and the Department of Energy, with Sandia National Laboratories as the host lab for NINE.
Successful technology innovation requires the integration of technical research and development with additional expertise from other areas including manufacturing, business, marketing, intellectual property, and the interface between technology and society.  NINE was created to address this need for a new integrated approach to science and engineering research, education and innovation in a way that takes advantage of the nation’s investment in facilities and capabilities at the national laboratories.

NINE’s Structure
NINE uses a novel approach to enable Sandia, industry participants, and universities to work together to support both nano-engineering research of value to all NINE partners as well as  opportunities for students.  The structure enabling this approach is shown below.
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NINE Industry partners participate in the selection of new projects, in regular research team meetings, and in all other NINE activities.  They also pay annual dues that are primarily used to co-fund NINE research projects.  Industry members sign a Participation Agreement with the legal entity NINECO, administrated by the Semiconductor Research Corporation and become voting members of the NINE Governing Council.  
Universities become part of NINE by signing a University Collaboration Agreement and participate through membership on the University Council and the Technical Advisory Board.  Universities are represented through non-voting membership on the NINE Governing Council.  When selected to participate in research projects they are funding through Sponsored Research Agreements from NINECO and in some cases direct funding from Sandia. 
Sandia participates in NINE through interaction with NINECO via a Cooperative Research and Development (CRADA) and a License Option Agreement.  Sandia, DOE, and other sponsors can provide funding to NINECO for administration and university research.  Sandia research is supported through a combination of internal research funds and funding from DOE and other sponsors. 
NINE provides a range of benefits to its participants including the following:
· Sandia, DOE and the U.S. benefit from research and development into innovative nano-engineering solutions to difficult national problems in the areas of energy, defense, economic competitiveness, and workforce development.  
· Universities, students and faculty benefit from the availability of new large scale nano-engineering research opportunities, access to top facilities, new collaboration with national lab researchers, and ownership of intellectual property they generate.
· Industry participants benefit from financial leverage for innovative nano-engineering research in areas they identify as high value, multi-disciplinary teams of top researchers formed and led by Sandia, intellectual property in key areas, and access to top students trained in areas they value.
Research project have access to Sandia’s extensive facilities and staff including the those of the new Center for Integrated Nanotechnologies and Sandia’s Microsystems and Engineering Sciences Applications (MESA) facilities.

Research Priorities
NINE supports pre-competitive, multi-disciplinary research and development in the general area of nano-engineering.  The technology focus areas for NINE are 
· Nano-based energy technologies
· Next-generation nanoelectronics
· Nanomaterial processing and manufacturing
Application technologies contributing to these areas include such nano-composites, nanocatalysts, nano-enabled energy storage (e.g. batteries and capacitors), nanosensors, nano imprint lithography, photovoltaics and other solar energy application, solid state lighting, etc.
All NINE projects include university students together with their faculty advisors.  Project selection criteria requires that the projects be multi-year, mission-focused, pre-competitive research projects led by Sandia National Laboratories staff.  NINE research projects  emphasize nano-enabled approaches and are chosen jointly by Sandia together with industry and university partners.  They are selected based on their value to the Sandia’s missions and their potential in enhancing the nation’s economic competitiveness.   
NINE research projects are typically three years in duration to enable participating student to complete their thesis work as part of the projects.  The projects usually include students and faculty from multiple universities in addition to several Sandia researchers.  All NINE research projects are led by a Sandia Principle Investigator.  Researchers work at Sandia and university sites and communicate frequently through web-based team meetings that include industry participation. 
During the last four years the NINE program has sponsored 20 technical projects resulting in more than 80 publications and presentations.  This work includes the work of 82 students, 21 university faculty, and 29 Sandia researchers.

Student Participation
NINE graduate and undergraduate students, with the involvement of their university faculty advisors, participate in multi-year, mission-focused, pre-competitive research projects led by Sandia National Laboratories staff.  NINE involves its students in technical projects that develop nano-enabled solutions to important national problems and emphasize pre-competitive research in a highly collaborative environment combining students with Sandia and industry mentors along with their university faculty advisors.  The NINE students typically have thesis projects that are part of the NINE research program and work at Sandia or industry sites during summers.
As part of the NINE program students work on NINE projects with their faculty advisors at their own universities during the academic year and spend summers at Sandia National Laboratories working on the same projects as part of large multi-disciplinary teams with students from several different universities and Sandia mentors with various technical backgrounds.  
In addition to hands-on laboratory experiences with multiple mentors, NINE also provides students novel training in innovation-related topics including business issues, markets, intellectual property, and legal and social issues involved in nanotechnologies.  This training also includes discussions with entrepreneurs, leading scientists, and participation in Nanofests in which students are challenged to work together to develop nano-enabled solutions to complex global issues.  One such Nanofest was focused on “Nanotechnologies and our global energy future” in which student were encouraged to use technology and innovation training they learned during the summer to identify technologies, applications, technology maturation plans, and business plans for developing and introducing nano-enabled solutions to global energy problems. 
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The NINE program also collaborated with the National Science Foundation in providing opportunities for NSF supported students to come to Sandia to participate in NINE projects and other Sandia technical projects with Sandia mentors as a way to broaden their experience.  These NSF-sponsored students also participate in the NINE innovation training program.  Twenty-five students have visited Sandia as part of this collaborative NSF-Sandia program.
Since its creation in 2007 the National Institute for Nano-Engineering has offered a spectrum of opportunities to 160 students from 26 U.S. universities.
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