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T he National Science Foundation promotes and advances scientific progress in the United

States by competitively awarding grants and cooperative agreements for research and education
in the sciences, mathematics, and engineering.

To get the latest information about program deadlines, to download copies of NSF
publications, and to access abstracts of awards, visit the NSF Web Site at:

http://www.nsf.gov

Location: 4201 Wilson Blvd. Arlington, VA 22230

For General Information (NSF Information
Center):

(703) 292-5111
TDD (for the hearing-impaired) (703) 292-5090 or (800) 281-8749
To Order Publications or Forms:

Send an e-mail to: ubs@nsf.gov

or telephone: (703) 292-7827

To Locate NSF Employees: (703) 292-5111


http://www.nsf.gov

SUMMARY OF PROGRAM REQUIREMENTS

GENERAL INFORMATION
Program Name: University-Industry Cooperative Research Programsin the Mathematical Sciences
Short Description/Synopsis of Program:

Technical innovations flourish through a symbiotic relationship between academiaand industry.
The mathematical sciences provide the foundation for the scientific progress that generates
technical innovations. Itisinthe national interest to provide more opportunities for mathematical
scientists to have the experience of conducting research in an industrial environment and for
industrial scientiststo return periodically to academia, to acquire new knowledge, and to moveit
efficiently into technology. The Division of Mathematical Sciences (DM S) supports this
relationship through the university-industry postdoctoral research fellowships, university-industry
senior research fellowships, graduate research assistantships, and graduate cooperative fellowships
described in this announcement.

Cognizant Program Officer(s): Lloyd Douglas, Program Officer, Room 1025, Division of
Mathematical Sciences, telephone 703.292.4862, e-mail: |douglas@nsf.gov.

Applicable Catalog of Federal Domestic Assistance (CFDA) No.: 47.049 — Mathematical and Physical
Sciences

ELIGIBILITY

Limitation on the categories of organizations that are eligible to submit proposals:

Universities, colleges, other research institutions, and for-profit organizations as described in the Grant
Proposal Guide (GPG), NSF 00-2 (or later versions) in support of individual investigators or small groups may
submit proposals.

Pl eligibility limitetions: None
Postdoctoral fellow eligibility limitations:

The postdoctoral fellow must

(1) beacitizen, nationall, or lawfully admitted permanent resident alien of the United States as of January 1 of
the year of the award,

(2) be eligible to be appointed as a research associate or assistant professor at the institution submitting the
proposal;

! The term “nations of the United States” designates citizens of the United States or native residents of a possession
of the United States such as American Samoa. It does not refer to citizens of another country who have applied for
U.S. citizenship.
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(3) by the start of the fellowship award, have earned a Ph.D. in one of the mathematical sciences supported by
the Division of Mathematical Sciences (see Guide to Programs, NSF 00-65 or latest version,
http://www.nsf.gov/cqi-bin/getpub?gp) or have had research training and experience eguivalent to that
represented by suchaPh.D.;

(4) have held the Ph.D. for no more than seven years as of January 1 of the year of the award;

(5) not hold atenured position at any academic institution as of the date of the award; and

(6) have not previously held any NSF postdoctoral fellowship.

Senior research fellow eligibility limitations:
To beeligible for this sabbatical research support, the faculty members or industrial scientists must

(1) becitizens, nationals, or lawfully admitted permanent resident aliens of the United States as of January 1 of
the year of the award,;

(2) if afaculty member, hold atenured position at the academic institution submitting the proposal;

(3) by the start of fellowship tenure, have earned a Ph.D. in one of the mathematical sciences supported by the
Division of Mathematical Sciences (see Guide to Programs, NSF 00-65 or latest version, http://www.nsf.gov/cgi-
bin/getpub?gp) or have had research training and experience equivalent to that represented by such aPh.D.; and
(4) make acommitment to return to the home institution (for both university and industrial

scientists) for aminimum of one year following the fellowship tenure, should an award be made.

Graduate research assistants eligibility limitations:

To beeligible for support, the students must be citizens, nationals, or lawfully admitted
permanent resident aliens as of the date of the award.

Cost sharing requirements for Postdoctoral Research Fellowships:

A $40,000 contribution by the industrial sponsor is required.

Cost sharing requirements for Senior Research Fellowships:

NSF will provide support of six-month full-time salary, up to amaximum of $50,000 (up to
$60,000 including fringe benefits) for aone year award. The awardee institution must cost share
salary over and above the NSF funded six month salary amount.

Cost sharing requirements for Graduate Research Assi stantships and Cooperative Fellowships:
NSF will provide 50% (with an upper limit of $20,000 per student per year) of the total support
for each student for up to oneyear. The awardee institution must cost share any student

support over and above the NSF-funded support.

Limitation on the number of proposalsthat may be submitted by an organization: None.
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AWARD INFORMATION

Type of award anticipated: Standard Grant
Number of awards anticipated each year: 10-20 awards

Amount of funds available: Approximately $1 million will be available for thisinitiative each year, pending
availability of funds.

Anticipated date of award: May of each year

PROPOSAL PREPARATION & SUBMISSION INSTRUCTIONS

Proposal Preparation Instructions
Letter of Intent requirements: None
Preproposal requirements: None
Proposal preparation instructions: Standard NSF Grant Proposal Guide instructions.
Supplemental proposal preparation instructions: The program solicitation contains
supplements to the standard Grant Proposal Guide (GPG) proposal preparation

guidelines. Please see the full program solicitation for further information.

Deviations from standard (GPG) proposal preparation instructions: None.

Budgetary Information

Cost sharing/matching requirements:

Postdoctoral Research Fellowships-
A $40,000 contribution by the industrial sponsor is required.

Senior Research Fellowships-

NSF will provide support of six-month full-time salary, up to a maximum of $50,000 (up to $60,000
including fringe benefits) for a one year award. The awardee institution must cost share salary over and
above the NSF funded six month salary amount.

Graduate Research Assistantships-

NSF will provide 50% (with an upper limit of $20,000 per student per year) of the total support for each
student for up to one year. The awardee institution must cost share any student support over and above the
NSF-funded support.

Indirect cost (F&A) limitations:
Postdoctoral Research Fellowships-

An allowance of $4,500 for the award period to the sponsoring academic institution, in
lieu of indirect cost.



Senior Research Fellowships-
Institutional allowance, in lieu of direct costs, of $10,000.

Other budgetary limitations: Award amount is $71,000 for Postdoctoral Fellowships.
FastLane Requirements

FastL ane proposal preparation requirements. FastLane submission required

FastL ane point of contact: Lavern Friels, (703) 292-8870, dmsfl@nsf.gov
Deadline/Target Dates

Full Proposal Deadline  5:00 PM proposer’s local time, November 13

PROPOSAL REVIEW INFORMATION

Merit Review Criteria: Standard National Science Board approved criteria plus additional
criteria specific to this solicitation.

AWARD ADMINISTRATION INFORMATION

Grant Award Conditions. GC-1 or FDP III

Special grant conditions anticipated: None anticipated

Special reporting requirements anticipated: None



INTRODUCTION

A major objective of the National Science Foundation (NSF) isto improve the nation's capacity for intellectual and
economic growth. It does this by supporting the discovery of new knowledge and the enhancement of a skilled
workforce. NSF must rely on industry to help shape the research and educational agenda, to

outline the technical challenges and to assist in the support of academi c institutions. By serving as a catalyst for
university-industry partnerships, NSF helps ensure that intellectual capital and emerging technol ogies are brought
together in ways that promote economic growth and an improved quality of life.

Technical innovations flourish through a symbiotic relationship between academiaand industry. The mathematical
sciences provide the foundation for the scientific progress that generates technical innovations. It isin the national
interest to provide more opportunities for mathematical scientiststo have the experience of conducting research in an
industrial environment and for industrial scientiststo return periodically to academia, to acquire new knowledge, and
to moveit efficiently into technology. The Division of Mathematical Sciences (DM S) supports this relationship
through the university-industry postdoctoral research fellowships, university-industry senior research fellowships,
graduate research assistantships, and graduate cooperative fellowships described in this solicitation.

The general goals of the university-industry activities are to

strengthen the links between industry and academia by creating conduits for exchange of researchers, forging
partnerships between universities and industries;

establish a mechanism for exchange of mathematical scientists between academia and industry at different stages
of their careers and for substantial periods of time;

identify and encourage new avenues of research in the mathematical sciences, involving relevance to
technological and societal issues, and to provide new perspectives and solutionsto industrial research
problems;

encourage knowledge transfer as well as technology transfer;

impact the academic culture and the higher education enterprise by enriching the experience and expertise of
teaching faculty and the breadth of their offerings and thereby

(1) broaden the academic experiences of students so that they better grasp the challenges of the future, and be
better prepared to meet these challenges;

(2) increase awareness of universities of the opportunities and needs of the workplace, and
(3) provide a more complete experience and perspective for students aspiring to enter the industrial workforce.

Current national goals offer outstanding research challenges to the mathematical sciences. Technical innovationsin
these areas will more likely result from a strong interaction and collaboration between industry and academia. In
expanding partnerships with the private sector through the extension of the current program, applications/proposals
that directly address Foundation emphases are strongly encouraged. In all cases, the primary focus should be on the
problems of interest to the industrial sponsor and not on the expertise of the mathematical scientists.

Universities, colleges, other research institutions, and for-profit organizations as described in the Grant Proposal
Guide (GPG), NSF00-2 (or later versions) are eligible to submit proposals to the programs described in this
solicitation. The latest version of the GPG can be found at http://www.nsf.gov/cai-bin/getpub?gpg. Awardswill be
based on proposals submitted by the sponsoring institution. It is expected that the research supported by the
National Science Foundation will normally lead to the publication of resultsin the scientific literature. Each proposal
must be accompanied by aletter from the appropriate industry representative describing publication rights for the



http://www.nsf.gov/cgi-bin/getpub?gpg

research supported by NSF funds, and specifically outlining the industry's mechanism for protection of its
proprietary information.

PROGRAM DESCRIPTION

University-Industry Postdoctoral Research Fellowships

The University-Industry Postdoctoral Research Fellowships provide opportunities for recent doctoral recipientsto
broaden their knowledge, experience, and perspectives by exposing them to industrial environments and for industry
to interact with talented researchers who are beginning their careers. This activity encourages interaction between
the academic and industrial sectors by enabling postdoctoral researchersto spend approximately half their time
engaged in research in an industrial setting and half in a university environment.

University-Industry Senior Research Fellowships

One way to stimulate increased participation of mid-career and senior mathematical scientistsin an industrial research
setting isto support university faculty taking sabbaticals in industry and/or to offer them opportunities to
collaborate with scientists from industry. In order to accommodate the needs of mid-career and senior scholars, the
university-industry research program includes the senior research fellowships, both university-to-industry and
industry -to-university. These fellowshipswill provide partial sabbatical support for university faculty to conduct
research in anindustrial environment and for industrial mathematical scientists to contribute to the higher education
enterprise. This program will provide opportunitiesfor

faculty members to broaden their experience, knowledge, expertise, and research perspectivesin industrial
environments, and participate in industrial research activities and projects, and

industrial researchersto experience and participate in the full range of university research environments,
particularly including interaction with and exposure to students.

It is expected that the broadening of the research efforts of mathematical sciences faculty will enable them to mentor
their students more effectively, bringing new perspectivesto their institutions and curricula, and to create research
collaborations extending well beyond the fellowship period. The full-time presence of an industrial researcher in an
academic setting would allow for new perspectives and expertise to enrich the offerings of the university and to
stimulate new directions of research.

These senior fellowships are intended to support only new or enhanced interactions, associations, and
collaborations. A major factor in evaluation will be the added value or impact resulting from the award.

Industry-Based Graduate Research Assistantships

This research opportunity will permit graduate students to move freely between university and industrial settings
and to provide a conduit for strong university/industry interactions. |mportant
features of thisactivity include:

graduate research opportunities, under the joint supervision of auniversity faculty member and an industrial
scientist and in an industrial setting, which may form the basis of Ph.D. dissertations or Masters' thesesin the
mathematical sciences.

acontinuing dial ogue between a university-based faculty research advisor and an industry -based research
supervisor, to ensure that the research meets both the level of originality required by the academic institution for
the thesis or dissertation, as well as the long range strategic needs of the industrial participant.



the student, spending part-time at the industrial site on aregular basis, and the remainder in the classroom or in
other campus-based activities.

except for the industry-based character of the assistantship, being indistinguishable from those held by students
working as research assistants in campus | aboratories.

Industry-Based Graduate Cooperative Fellowships

This opportunity will permit graduate students to be exposed to full-time industrial research experiences. In contrast
to the industry-based graduate assistantships described above, industry -based graduate cooperative fellows will
work full-time asan intern in anindustrial setting for afixed period of up to oneyear. The research conducted during
this period would not necessarily be the basis for athesis or dissertation.

ELIGIBILITY

Universities, colleges, other research institutions, and for-profit organizations as described in the Grant Proposal
Guide (GPG), NSF 00-2 (or later versions) in support of individual investigators or small groups may submit
proposals.

University-Industry Postdoctoral Research Fellowships

Normally, auniversity principal investigator will serve as scientific mentor for a postdoctoral fellow with an identified
industrial sponsor, although, in special circumstances, an industrial scientist may serve as scientific mentor with a
corresponding academic sponsor identified. In either case, postdoctoral fellows should not be listed as principal or
co-principal investigators.

To beeligible for this support, the postdoctoral fellow must

(1) beacitizen, national?, or lawfully admitted permanent resident alien of the United States as of January 1 of the
year of the award,

(2) be digible to be appointed as a research associate or assistant professor at the institution submitting the
proposal;

(3) by the start of the fellowship award, have earned a Ph.D. in one of the mathematical sciences supported by the
Division of Mathematical Sciences (see Guideto Programs, NSF 00-65 or latest version, http://www.nsf.gov/cqi-
bin/getpub?gp or have had research training and experience equivalent to that represented by such aPh.D.;

2 Theterm “nations of the United States” designates citizens of the United States or native residents of a possession
of the United States such as American Samoa. It does not refer to citizens of another country who have applied for
U.S. citizenship.
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(4) have held the Ph.D. for no more than seven years as of January 1 of the year of the award;

(5) not hold atenured position at any academic institution as of the date of the award; and

(6) have not previously held any NSF postdoctoral fellowship.

Cost sharing: A $40,000 contribution by the industrial sponsor isrequired.

University-Industry Senior Research Fellowships

To beeligible for this sabbatical research support, the faculty members or industrial scientists must

(1) becitizens, nationals, or lawfully admitted permanent resident aliens of the United States as of January 1 of the
year of the award,;

(2) if afaculty member, hold atenured position at the academic institution submitting the proposal;
(3) by the start of fellowship tenure, have earned a Ph.D. in one of the mathematical sciences supported by the

Division of Mathematical Sciences (see Guide to Programs, NSF 00-65 or latest version, http://www.nsf.gov/cgi-
bin/getpub?gp or have had research training and experience equivalent to that represented by such aPh.D.; and

(4) make acommitment to return to the home institution (for both university and industrial scientists) for aminimum
of one year following the fellowship tenure, should an award be made.

If the proposal requests support for an industrial researcher in an academic setting, the principal investigator for that
proposal must be afaculty member at the host academic institution who will agree to serve as the main point of
contact for the activity.

Cost sharing: NSF will provided support of six-month full-time salary, up to a maximum of $50,000 (up to $60,000
including fringe benefits) for aone year award. The awardee institution must cost share salary over and above the
NSF funded six month salary amount.

Industry-Based Graduate Research Assistantships and Cooperative Fellowships

To beeligible for support, the students must be citizens, nationals, or lawfully admitted permanent resident aliens as
of the date of the award.

Cost sharing: NSF will provide 50% (with an upper limit of $20,000 per student per year) of the total support for each
student for up to one year. The awardee institution must cost share any student support over and above the NSF-
funded support.

AWARD INFORMATION
University-Industry Postdoctoral Research Fellowships

Normally, the award from the National Science Foundation will total $71,000 and the contribution of the industrial
sponsor will total $40,000, for a24 month award period. The contribution of theindustrial sponsor cannot come from
federa funds. The combined funding of $111,000 includes (a) a stipend plus fringe benefit allowance for the
postdoctoral fellow of $96,000 for the 24 month award period ($40,000 per year for the stipend and an allowance of
$8,000 per year for fringe benefits), (b) an allowance of $4,500 for the award period to the sponsoring academic
institution, in lieu of indirect costs, as partial reimbursement for expenses incurred in support of the research, (c) a
$4,500 research allowance for the award period for the postdoctoral fellow that may be used for travel, publication
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costs, and other research-rel ated expenses, and (d) a $6,000 allowance for the award period for the faculty mentor for
research expenses related to the same industrial partnership (this allowance may be used for release time when
consistent with institutional policies).
The cost sharing obligation of $40,000 will be acondition of the award.
The term of the postdoctoral fellowship must begin by October 1 of the year in which the award is made.
University-Industry Senior Research Fellowships
Senior fellowship awards will normally be for atwelve month period. Awards of shorter or longer (up to a maximum of
two years) duration will also be considered, but the rationale for such terms must be fully justified. The fellowship
activity must be initiated within 10 months of the award start date. The award start date will be no later than
September 15 of the year in which the award is made.
Typically, awardswill be based on the following:

The equivalent of a six-month full-time salary, as set by the home institution or conpany, up to a maximum of

$50,000 (up to $60,000 including fringe benefits) for aone year award. For awards of shorter duration, these

amounts will be adjusted accordingly.

A research allowance of $10,000

Institutional allowance, in lieu of indirect costs, of $10,000.

The awardee institution must cost share salary over and above the NSF funded six month salary amount.
Industry-Based Graduate Research Assistantships and Cooperative Fellowships
NSF will provide 50% (with an upper limit of $20,000 per student per year) of the total support for each student for up
to oneyear. The awardee institution must cost share any student support over and about the NSF-funded support.
Requests for summer cooperative fellowships are appropriate. Modest allowances may be requested for student
travel costs. The university faculty member involved in the joint supervision of such students may request afaculty
research allowance in an amount up to $6,000, provided that thisindividual is playing asignificant roleinthe

university-industry interaction; this request must be fully justified. For both assistantships and cooperative
fellowships, the Principal Investigator will normally be the supervisor of the student.

PROPOSAL PREPARATION & SUBMISSION INSTRUCTIONS

A. Proposal Preparation Instructions.

Proposals submitted in response to this program announcement should be prepared and submitted in accordance
with the general guidelines contained in the Grant Proposal Guide (GPG), NSF00-2. The complete text of the GPG
(including electronic forms) is available electronically on the NSF Web site at: http://www.nsf.gov/. Paper copies of
the GPG may be obtained from the NSF Publications Clearinghouse, telephone 703.947.2722 or by e-mail from
pubs@nsf.gov.

Proposers are reminded to identify the program announcement number (NSF 00-121) in the program
announcement/solicitation block on the NSF Form 1207, “ Cover Sheet for Proposal to the National Science
Foundation.” Compliance with thisrequirement is critical to determining the relevant proposal processing
guidelines. Failure to submit thisinformation may delay processing.
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1. University-Industry Postdoctoral Research Fellowships
(a) Project Description isto consist of the following items:

Statement of results from prior NSF support of the Principal Investigator related to the proposed research, limited
to five pages.

Training and research plan, not to exceed five pages. This plan should describe the research with both the
faculty mentor and the industrial sponsor that will be carried out by the postdoctoral fellow during the award
period.

One of the following sets of materials must be included:
Option 1: for those proposals in which the postdoctoral fellow isidentified
(1) Statement from the faculty mentor nominating the postdoctoral fellow, limited to one page.

(2) Personal professional goals statement, not to exceed one page, written by the proposed postdoctoral fellow. This
should describe the career goals of the postdoctoral fellow and the roles that the chosen research, faculty mentor,
industrial sponsor, and sponsoring academic institution will play in enhancing the realization of these career goals.

In the FastL ane supplementary documents section:

Threeletters of recommendation, normally including one from the dissertation advisor. Training and research plans
should be provided to the references to assist their recommendations. These letters should address the potential of
the postdoctoral fellow to participate in the proposed interaction with industry. These letters should be sent to the
principal investigator for inclusion in the proposal submission. The signed letters of recommendation should be
scanned, converted to PDF files and inserted into the supplementary documents FastL ane section.

Option 2: for those proposals in which the postdoctoral fellow will be recruited

A clearly defined plan for the recruitment of the postdoctoral fellow, not to exceed three pages. This plan must
provide complete details regarding the selection and recruitment process, including selection criteria. In particular,
the process should include strategies for seeking to identify highly qualified individuals who are members of under-
represented groups, including women, minorities, and persons with disabilities. The plan should also include a
description of the roles that the faculty mentor, industrial sponsor, and sponsoring academic institution will play in
enhancing the professional development of the fellow. The postdoctoral fellow ultimately chosen must be acceptable
to the university, the industrial sponsor, and the National Science Foundation. It will be the responsibility of the
principal investigator to notify the NSF of the identity of the chosen individual in

advance of the start of the postdoctoral fellow's tenure.

In the FastL ane supplementary documents section:

(a) A statement from the appropriate industry representative, describing the industry policy on intellectual property
rights.

(b) Statement from the faculty mentor describing (a) the nature of the postdoctoral supervision to be given and (b)
the facilities and resources that will be available to support the proposed research at the academic institution, not to
exceed two pages. The signed statement should be scanned, converted to PDF files and inserted into the
supplementary documents FastL ane section.

(c) Signed statement from the industrial sponsor describing the facilities and environment that will be available to the
postdoctoral fellow and committing the required matching funds, not to exceed two pages. The signed statement



should be scanned, converted to PDF files and inserted into the supplementary documents FastL ane section.
2. University-Industry Senior Research Fellowships
(@) Project Description isto consist of the following items:

Statement of results from prior NSF support of the Principal Investigator related to the proposed research,
limited to five pages.

Activity plan, not to exceed five pages. This plan should describe the activities that will be undertaken
during the award period. In the case of afaculty member applicant, the proposed industrial interaction
should be completely described. In the case of an industrial researcher applicant, the proposed interaction
with the university environment should be completely described.

A description of the anticipated research activity from the industrial partner, not to exceed two pages.

Personal professional goals statement, not to exceed one page, that describes the expected impact of the
fellowship on the total career potential of the applicant.

Institutional impact statement, not to exceed two pages, that describes the likely impact on the academic
institution at the end of the Fellowship tenure, including expected benefits to and impact on students,
colleagues, and curricula. This statement should include plans for follow-up activities after the end of
Fellowship tenure; these plans should include provisions for continuing academic-industrial research
collaboration and activities that will affect colleagues and/or students and curricula.

(b) Thebiographical sketch of the proposed Fellow isto be included in addition to the PI (if they are different
people).

(c) Inthecaseof anindustrial researcher applicant, a statement from the academic department head (or equivalent)
describing the facilities and resources that will be available to support the proposed research at the academic
institution, not to exceed two pages. The statement should be scanned, saved as a PDF file and inserted into the
supplementary documents FastLane form.

(d) Inthe case of afaculty applicant, asigned statement from the industrial sponsor describing the facilities and
resources that will be available to support the proposed research at the industrial site, not to exceed two pages.
The signed statement should be scanned, saved as a PDF file and inserted into the supplementary documents
FastLane form.

(e) A statement detailing the nature of the cost-sharing from all sources. The statement should be scanned, saved
asaPDF fileand inserted into the supplementary documents FastLane form.

(f) A statement from the appropriate industry representative, describing the industry policy on intellectual property
rights. The statement should be scanned, saved as a PDF file and inserted into the supplementary documents
FastLane form.

3. Industry-Based Graduate Research Assistantships and Cooperative Fellowships

(a) Project Description, isto consist of the following items:

Statement of results from prior NSF support of the Principal Investigator related to the proposed research,
limited to five pages.

Training plan, not to exceed five pages. This plan should describe the activitiesin which the graduate
student will engage during the award period. This section should clearly describe the nature of the



supervision and the involvement of the faculty member in this activity. It should also include a description
of the anticipated activity from theindustrial partner.

A clearly defined recruitment and selection plan for the graduate student(s), not to exceed three pages. This
plan must include selection criteria. In particular, the process should include strategies for seeking to
include highly qualified individuals who are members of under-represented groups, including women,
minorities, and persons with disabilities.

(b) Signed statement from the industrial sponsor describing the facilities and environment that will be available to
the graduate assistant or graduate fellow, not to exceed two pages. The signed statement should be scanned,
saved as a PDF file and inserted into the supplementary documents FastLane form.

(c) A statement detailing the nature of the cost sharing from all sources. The statement should be scanned, saved as
aPDF file and inserted into the supplementary documents FastLane form.

(d) A statement, from the appropriate industry representative, describing the industry policy on intellectual property
rights, as they pertain to the assistantship or fellowship. The statement should be scanned, saved as a PDF file
and inserted into the supplementary documents FastLane form.

(e) Biographical sketches of the proposed Fellow and the Principal Investigator (if different).

B. Budgetary Information

Cost Sharing Requirements.

The cost sharing requirements are identified in the “Eligibility” section. The proposed cost sharing must be shown
on line M on the proposal budget (NSF Form 1030.)

Only items which would be allowable under the applicable cost principles, if charged to the project, may be included
in the awardee’' s contribution to cost sharing. Contributions may be made from any non-Federal source, including
non-Federal grants or contracts, and may be cash or in kind (see OMB Circular A-110, Section 23). It should be noted
that contributions counted as cost sharing toward projects of another Federal agency may not be counted towards
meeting the specific cost-sharing requirements of the NSF award.

All cost sharing amounts are subject to audit. Failure to provide the level of cost-sharing reflected in the approved
award budget may result in termination of the NSF award, disallowance of award costs and/or refund of award funds
to NSF.

C. Proposal Due Dates.

For electronic submission of proposals, the proposal MUST be submitted by 5:00 PM, proposer’slocal time, Friday,
November 13th. Copies of the signed proposal cover sheet must be submitted in accordance with the instructions
identified below.



Submission of Signed Cover Sheets. The sighed proposal Cover Sheet (NSF Form 1207) must be postmarked (or
provide alegible proof of mailing date assigned by the carrier) within five working days following the el ectronic
submission of the proposal and forwarded to the following address:

National Science Foundation
DIS-FastLane Cover Sheet
4201 Wilson Blvd.

Arlington, VA 22230

A proposal may not be processed until the conplete proposal (including signed Cover Sheet) has been received by
NSF.

D. FastLane Requirements.

Proposers are required to prepare and submit proposals using the NSF FastL ane system. Detailed instructions for
proposal preparation and submission via FastL ane are available at https://www.fastlane.nsf.gov/al/newstan.htm

Submission of Signed Cover Sheets. For proposals submitted electronically, the signed paper copy of the proposal
Cover Sheet (NSF Form 1207) should be forwarded to NSF within five working days following proposal submissionin
accordance with FastL ane proposal preparation and submission instructions referenced above.

PROPOSAL REVIEW INFORMATION
A. NSF Proposal Review Process

Reviews of proposals submitted to NSF are solicited from peers with expertise in the substantive area of the
proposed research or education project. These reviewers are selected by Program Officers charged with the
oversight of the review process. NSF invites the proposer to suggest at the time of submission, the names of
appropriate or inappropriate reviewers. Careistaken to ensure that reviewers have no conflicts with the proposer.
Special efforts are made to recruit reviewers from non-academic institutions, minority serving institutions, or adjacent
disciplinesto that principally addressed in the proposal.

Proposals will be reviewed against the following general merit review criteria established by the National Science
Board. Following each criterion are potential considerations that the reviewer may employ in the evaluation. These
are suggestions and not all will apply to any given proposal. Each reviewer will be asked to address only those that
arerelevant to the proposal and for which he/sheis qualified to make judgments.

What is the intellectual merit of the proposed activity?

How important is the proposed activity to advancing knowledge and understanding within its own field or across
different fields? How well qualified isthe propose (individual or team) to conduct the project? (If appropriate, the
reviewer will comment on the quality of prior work.) To what extent does the proposed activity suggest and explore
creative and original concepts? How well conceived and organized isthe proposed activity? |sthere sufficient
access to resources?

What are the broader impacts of the proposed activity?

How well does the activity advance discovery and understanding while promoting teaching, training, and learning?
How well does the proposed activity broaden the participation of underrepresented groups (e.g., gender, ethnicity,
disability, geographic, etc.)? To what extent will it enhance the infrastructure for research and education, such as
facilities, instrumentation, networks, and partnerships? Will the results be disseminated broadly to enhance scientific
and technological understanding? What may be the benefits of the proposed activity to society?
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Principal Investigators should address the following elementsin their proposal to provide reviewers with the
information necessary to respond fully to both of the above-described NSF merit review criteria. NSF staff will give
these elements careful consideration in making funding decisions.

I ntegration of Research and Education

One of the principal strategiesin support of NSF' s goalsisto foster integration of research and education through
the programs, projects and activities it supports at academic and research institutions. Theseinstitutions provide
abundant opportunities where individuals may concurrently assume responsibilities as researchers, educators, and
students and where all can engage in joint efforts that infuse education with the excitement of discovery and enrich
research through the diversity of learner perspectives.

I ntegrating Diversity into NSF Programs, Projects, and Activities

Broadening opportunities and enabling the participation of all citizens-- women and men, underrepresented
minorities, and persons with disabilities-- is essential to the health and vitality of science and engineering. NSFis
committed to this principle of diversity and deemsit central to the programs, projects, and activitiesit considers and
supports.

In ADDITION to the above criteria, the following will be used in the evaluation process:

1. University-Industry Postdoctoral Research Fellowships

(@) Inthe case of postdoctoral fellowswho have been identified in the proposal, the fellow's ability,
accomplishments, potential, and long-range career goals

or

In the case of proposals containing recruitment plans, the anticipated effectiveness of the proposed recruitment
process to identify and select a highly qualified postdoctoral fellow;

(b) thequality of the proposed research to be conducted at both the academic and industrial sites;
(c) thequalifications of and commitment by both the faculty mentor and the industrial sponsor;
(d) the appropriateness of the academic/industrial interaction; and

(e) theimpact of the proposed training on the professional development of the postdoctoral fellow.

2. University-Industry Senior Research Fellowships
(a) the scientific record of the Fellow and the potential and likelihood of a significant impact;

(b) theactivity plan, including the appropriateness of the match of the applicant and proposed activity site, and
likelihood of productivity;

(c) theeffect of the fellowship on the growth and expansion of the total career potential of the Fellow, including
future collaborations;



(d) thelikely impact on the academic institution after the end of the Fellowship tenure, including expected impact on
colleagues, students, and curricula. Thiswill be based on an explicit statement in the proposal that describes the
expected follow-up activities of the Fellow; and

(e) the commitment of the university and industrial partners, provision of facilities, research plan, etc.

3. Industry-Based Graduate Research Assistantships and Cooperative Fellowships
(@) theimpact of the proposed training on the professional development of the graduate assistant/fellow;

(b) thequality of the proposed activity at the industrial site;

(c) thequalifications of both the supervising faculty member and the industrial mentor;

(d) the commitment of the university and industrial partners, provision of facilities, etc.

(e) the appropriateness of the academic/industrial interaction; and

(f) theanticipated effectiveness of the proposed recruitment process to identify and select highly qualified graduate
assistants/fellows.

B. Review Protocol and Associated Customer Service Standard

All proposals are carefully reviewed by at least three other persons outside NSF who are expertsin the particular field
represented by the proposal. Proposals submitted in response to this announcement/solicitation will be reviewed by
Mail and/or panel review.

Reviewerswill be asked to formulate arecommendation to either support or decline each proposal. The Program
Officer assigned to manage the proposal's review will consider the advice of reviewers and will formulate a
recommendation.

In most cases, proposerswill be contacted by the Program Officer after his or her recommendation to award or decline
funding has been approved by the Division Director. Thisinformal notification is not a guarantee of an eventual
award.

NSF will be ableto tell applicants whether their proposals have been declined or recommended for funding within six
months for 95 percent of proposals. The timeinterval begins on the proposal deadline or target date or from the date
of receipt, if deadlines or target dates are not used by the program. The interval ends when the Division Director
accepts the Program Officer's recommendation.

In all cases, after programmatic approval has been obtained, the proposals recommended for funding will be
forwarded to the Division of Grants and Agreements for review of business, financial, and policy implications and the
processing and issuance of agrant or other agreement. Proposers are cautioned that only a Grants and Agreements
Officer may make commitments, obligations or awards on behalf of NSF or authorize the expenditure of funds. No
commitment on the part of NSF should be inferred from technical or budgetary discussions with a NSF Program
Officer. A Principal Investigator or organization that makes financial or personnel commitments in the absence of a
grant or cooperative agreement signed by the NSF Grants and Agreements Officer does so at its own risk.



AWARD ADMINISTRATION INFORMATION

A. Notification of the Award.

Notification of the award is made to the submitting organization by a Grants Officer in the Division of Grants and
Agreements (DGA). Organizations whose proposals are declined will be advised as promptly as possible by the
coghizant NSF Program Division administering the program. Verbatim copies of reviews, not including the identity of
the reviewer, will be provided automatically to the Principal Investigator.

B. Grant Award Conditions.

An NSF grant consists of: (1) the award letter, which includes any special provisions applicable to the grant and any
numbered amendments thereto; (2) the budget, which indicates the amounts, by categories of expense, on which NSF
has based its support (or otherwise communicates any specific approvals or disapprovals of proposed expenditures);
(3) the proposal referenced in the award | etter; (4) the applicable grant conditions, such as Grant General Conditions
(NSF GC-1)* or Federal Demonstration Partnership Phase |11 (FDP) Terms and Conditions* and (5) any NSF brochure,
program guide, announcement or other NSF issuance that may be incorporated by reference in the award | etter.
Electronic mail notification isthe preferred way to transmit NSF grants to organizations that have electronic mail
capabilities and have requested such notification from the Division of Grants and Agreements.

*  These documents may be accessed electronically on NSF' s Web site at: http://www.nsf.gov/. Paper copies may
be obtained from the NSF Publications Clearinghouse, telephone 703.292.7827 or by e-mail from pubs@nsf.gov.

More comprehensive information on NSF Award Conditionsis contained in the NSF Grant Policy Manual (GPM)
Chapter 11, (NSF 95-26) available electronically onthe NSF Web site. The GPM also isavailablein paper copy by
subscription from the Superintendent of Documents, Government Printing Office, Washington, DC 20402. The GPM
may be ordered through the GPO Web site at: http://www.gpo.gov. The telephone number at GPO for subscription
information is 202.512.1800.

C. Reporting Requirements.

For al multi-year grants (including both standard and continuing grants), the Pl must submit an annual project report
to the cognizant Program Officer at |east 90 days before the end of the current budget period.

Within 90 days after expiration of agrant, the Pl also isrequired to submit afinal project report. Approximately 30
days before expiration, NSF will send a notice to remind the Pl of the requirement to file the final project report.
Failure to provide final technical reports delays NSF review and processing of pending proposals for that Pl. Pls
should examine the formats of the required reportsin advance to assure availability of required data.

NSF has implemented a new electronic project reporting system, available through FastL ane, which permits electronic
submission and updating of project reports, including information on: project participants (individual and
organizational); activities and findings; publications; and, other specific products and contributions. Reportswill
continue to be required annually and after the expiration of the grant, but PIswill not need to re-enter information
previously provided, either with the proposal or in earlier updates using the el ectronic system.

D. New Awardee Information.

If the submitting organization has never received an NSF award, it is recommended that the organization’s
appropriate administrative officials become familiar with the policies and procedures in the NSF Grant Policy Manual
which are applicable to most NSF awards. The “Prospective New Awardee Guide” (NSF 99-78) includes information
on: Administrative and Management | nformation; Accounting System Requirements and Auditing Information; and
Payments to Organizations with NSF Awards. Thisinformation will assist an organization in preparing documents
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that NSF requiresto conduct administrative and financial reviews of an organization. The guide also servesasa
means of highlighting the accountability requirements associated with Federal awards. This document is available
electronically on NSF' s Web site at: http://www.nsf.gov/cgi-bin/getpub?nsf9978.

CONTACTS FOR ADDITIONAL INFORMATION

General inquiries should be made to the Infrastructure Program, LIoyd E. Douglas, Program Officer, Room 1025,
Division of Mathematical Sciences, National Science Foundation, Arlington, VA 22230, telephone 703.292.4862, e-
mail: ldouglas@nsf.gov. For questionsrelated to use of FastLane, contact Lavern Friels, 703.292.8870,
dmsfl@nsf.gov.

OTHER PROGRAMS OF INTEREST

The NSF Guide to Programsis a compilation of funding for research and education in science, mathematics, and
engineering. General descriptions of NSF programs, research areas, and eligibility information for proposal
submission are provided in each chapter. Many NSF programs offer announcements concerning specific proposal
reguirements. To obtain additional information about these requirements, contact the appropriate NSF program
officeslisted in Appendix A of the GPG. Any changesin NSF'sfiscal year programs occurring after press time for the
Guideto Programswill be announced in the NSF Bulletin, available monthly (except July and August), and in
individual program announcements. The Bulletin is available electronically viathe NSF Web Site at
http://www.nsf.gov. Thedirect URL for recent issues of the Bulletinis

http://www.nsf.gov/od/I pa/news/publicat/bulletin/bulletin.htm. Subscribers can also sign up for NSF's Custom News
Service to find out what funding opportunities are available.

ABOUT THE NATIONAL SCIENCE FOUNDATION

The National Science Foundation (NSF) funds research and education in most fields of science and engineering.
Grantees are wholly responsible for conducting their project activities and preparing the results for publication.
Thus, the Foundation does not assume responsibility for such findings or their interpretation.

NSF welcomes proposals from al qualified scientists, engineers and educators. The Foundation strongly encourages
women, minorities, and persons with disabilities to compete fully in its programs. In accordance with federal statutes,
regulations, and NSF policies, no person on grounds of race, color, age, sex, national origin, or disability shall be
excluded from participation in, be denied the benefits of, or be subjected to discrimination under any program or
activity receiving financial assistance from NSF (unless otherwise specifiedin the eligibility requirementsfor a
particular program).

Facilitation Awards for Scientists and Engineers with Disabilities (FASED) provide funding for special assistance or
equipment to enable persons with disabilities (investigators and other staff, including student research assistants) to
work on NSF-supported projects. See the program announcement or contact the program coordinator at (703) 292-
4862.

The National Science Foundation has Telephonic Device for the Deaf (TDD) and Federal Information Relay Service
(FIRS) capabilities that enable individuals with hearing impairments to communicate with the Foundation regarding
NSF programs, employment, or general information. TDD may be accessed at (703) 292-5090 or through FIRS on
1-800-877-8339.

Wewant all of our communicationsto be clear and understandable. If you have suggestions on how we can improve
this document or other NSF publications, please email us at plainlanguage@nsf.gov.
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PRIVACY ACT AND PUBLIC BURDEN STATEMENTS

Theinformation requested on proposal forms and project reportsis solicited under the authority of the National
Science Foundation Act of 1950, asamended. The information on proposal forms will be used in connection with the
selection of qualified proposals; project reports submitted by awardees will be used for program evaluation and
reporting within the Executive Branch and to Congress. Theinformation requested may be disclosed to qualified
reviewers and staff assistants as part of the review process; to applicant institutions/grantees to provide or obtain
dataregarding the proposal review process, award decisions, or the administration of awards; to government
contractors, experts, volunteers and researchers and educators as necessary to complete assigned work; to other
government agencies needing information as part of the review process or in order to coordinate programs; and to
another Federal agency, court or party in acourt or Federal administrative proceeding if the government is a party.
Information about Principal Investigators may be added to the Reviewer file and used to select potential candidates
to serve as peer reviewers or advisory committee members. See Systems of Records, NSF-50, " Principal
Investigator/Proposal File and Associated Records," 63 Federal Register 267 (January 5, 1998), and NSF-51,
"Reviewer/Proposal File and Associated Records," 63 Federal Register 268 (January 5, 1998). Submission of the
information isvoluntary. Failureto provide full and complete information, however, may reduce the possibility of
receiving an award.

Public reporting burden for this collection of information is estimated to average 120 hours per response, including
the time for reviewing instructions. Send comments regarding this burden estimate and any other aspect of this
collection of information, including suggestions for reducing this burden, to: Reports Clearance Officer; Information
Dissemination Branch, DAS; National Science Foundation; Arlington, VA 22230.
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