DEFENSE THREAT REDUCTION AGENCY
13.3 Small Business Innovation Research (SBIR)
Proposal Submission Instructions

The mission of the Defense Threat Reduction Agency (DTRA) is to safeguard the United States
and its allies from chemical, biological, radiological, nuclear, and high-yield explosive (CBRNE)
weapons of mass destruction (WMD) by providing capabilities to reduce, eliminate and counter the threat
and mitigate its effects. The activities described herein are drawn from DTRA’s basic & applied research,
nuclear technologies, counter WMD technologies, and information sciences and applications portfolios.
Communications for this program should be directed to:

Defense Threat Reduction Agency

ATTN: Mr. Robert Swahn, SBIR Program Manager
8725 John J. Kingman Drive, MSC 6201

Fort Belvoir, VA 22060-6201

E-mail: dtrasbir@dtra.mil (use of e-mail is encouraged)

The DTRA SBIR program complements the agency’s principal technology programs to detect,
locate, and track WMD; interdict or neutralize adversary WMD capabilities; protect against and restore
capabilities following WMD use; attribute parties responsible for WMD attacks; and provide situational
awareness and decision support to key leaders. SBIR topics reflect the current strategic priorities where
small businesses are believed to have capabilities to address challenging technical issues. DTRA supports
efforts to advance manufacturing technology through SBIR, where the challenges of such technology are
inherent to technical issues of interest to the agency.

PROPOSAL PREPARATION AND SUBMISSION

The SBIR Program Solicitation (found at http://www.dodsbir.net/solicitations/) provides the
proposal preparation instructions. For DTRA Phase I, consideration is limited to those proposals which
do not exceed $150,000 and seven months of performance. Proposals may define and address a subset of
the overall topic scope. Proposals applicable to more than one DTRA topic must be submitted under each
topic. Please note that the solicitation has been extensively rewritten and should be read carefully prior to
proposal submission.

PHASE | PROPOSAL REVIEW AND EVALUATION

During the proposal review process, employees from BRTRC, Inc., and TASC, Inc. will provide
administrative support for proposal handling and will have access to proposal information on an
administrative basis only. Organizational conflict of interest provisions apply to these entities and their
contracts include specifications for non-disclosure of proprietary information. All proposers to DTRA
topics consent to the disclosure of their information to BRTRC, SAIC, SUNTIVA and TASC employees
under these conditions.

TASC, Inc. BRTRC, Inc.

8211 Terminal Road, Suite 1000 8521 Leesburg Pike, Suite 500
Lorton, VA 22079-1421 Tysons, VA 22182

SAIC SUNTIVA, LLC

Mail Stop RB1-D 7600 Leesburg Pike, Suite 440E
10740 Thornmint Road Falls Church, Virginia 22043

San Diego, CA 92127
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The Technical Point of Contact (TPOC) leads the evaluation process of all proposals submitted in
their topics. DTRA will make a determination as to whether the proposal is relevant to the topic solicited.
Only relevant topics will be evaluated against further criteria. DTRA will evaluate Phase | proposals
using the criteria specified in paragraph 6.0 of the SBIR Program Solicitation during the review and
evaluation process. The criteria will be in descending order of importance with technical merit being the
most important, followed by qualifications, and followed by the commercialization potential. With other
factors being equal, cost of the proposal may be included in the evaluation. DTRA reserves the right to
limit awards under any topic and only proposals considered to be of superior quality will be funded.
However, a DTRA SBIR goal is to provide awards in each Phase | topic solicited.

CONTINUATION TO PHASE 11

Small business concerns awarded a Phase | contract may choose to submit a Phase Il proposal not
later than thirty (30) days following the end of the Phase I contract. Additional instructions will be
provided to each Phase | awardee before the end of their respective Phase | contract completion date.

All SBIR Phase Il awards made on topics from solicitations prior to FY 13 will conducted in
accordance with the procedures specified in those solicitations.

DTRA is not responsible for any money expended by the proposer prior to contract award.

Phase Il review and evaluation will be similar to the process seen in Phase I. The TPOC leads the
evaluation process of all proposals submitted in their topics. DTRA will evaluate Phase 11 proposals
using the criteria specified in paragraph 8.0 of the SBIR Program Solicitation during the review and
evaluation process. The criteria will be in descending order of importance with technical merit being the
most important, followed by contractor’s qualifications, and followed by the commercialization potential.
With other factors being equal, cost of the proposal may be included in the evaluation. DTRA reserves
the right to limit awards under any topic and only proposals considered to be of superior quality will be
funded.

DECISION AND NOTIFICATION

DTRA has a single Evaluation Authority (EA) for all proposals received under this solicitation.
The EA either selects or rejects Phase | and Phase Il proposals based upon the results of the review and
evaluation process plus other considerations including limitation of funds, and investment balance across
all the DTRA topics in the solicitation. To provide this balance, a lower rated proposal in one topic could
be selected over a higher rated proposal in a different topic. DTRA reserves the right to select all, some,
or none of the proposals in a particular topic.

Following the EA decision, DTRA SBIR will release notification e-mails for each accepted or
rejected offer. E-mails will be sent to the addresses provided for the Principal Investigator and Corporate
Official. Offerors may request a debriefing of the evaluation of their proposal and should submit this
request via email to dtrasbir@dtra.mil and include “SBIR 13.3 Topic XX Debriefing Request” in the
subject line. Debriefings are provided to help improve the offeror’s potential response to future
solicitations. Debriefings do not represent an opportunity to revise or rebut the EA decision.

For selected offers, DTRA will initiate contracting actions which, if successfully completed, will
result in contract award. DTRA Phase | awards are issued as fixed-price purchase orders with a
maximum period of performance of seven-months. DTRA may complete Phase | awards without

DTRA-2


mailto:dtrasbir@dtra.mil

additional negotiations by the contracting officer or opportunity for revision for proposals that are
reasonable and complete.

DTRA manages SBIR as an ongoing program and does not classify individual Phase | awards as
new program starts for the purpose of Continuing Resolution Authority.
OTHER CONSIDERATIONS

DTRA does not utilize a Phase 1l Enhancement process. While funds have not specifically been
set aside for bridge funding between Phase | and Phase I, the potential offeror is advised to read carefully

the conditions set out in this solicitation.

E-mail correspondence is considered to be written correspondence for this purpose and is
encouraged.
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DTRA SBIR 13.3 Topic Index

DTRA133-001 Metal-Oxides as Radiation-Hard Microelectronic Channel Materials

DTRA133-002 Indirect Detection of Radiological and Nuclear Threats by Non-atmospheric Effect
Techniques

DTRA133-003 Portable Neutron Detector with Spectroscopic and Directional Sensitivity
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DTRA SBIR 13.3 Topic Descriptions

DTRA133-001 TITLE: Metal-Oxides as Radiation-Hard Microelectronic Channel Materials

TECHNOLOGY AREAS: Materials/Processes, Electronics

OBJECTIVE: Design and develop radiation hardened electronic device prototypes using metal-oxide channel
materials to test the feasibility and scalability of these materials in technology.

DESCRIPTION: The Defense Threat Reduction Agency (DTRA) Basic Research Program supports research on the
basic science of radiation effects in microelectronics and radiation hard microelectronic materials and devices.
Radiation hardened microelectronics are critical for future Department of Defense (DoD) systems where devices are
required to function in high radiation environments. Environments with high levels of ionizing radiation can cause
both single event effects (SEE) and total ionizing dose (TID) effects in sensitive microelectronics. Furthermore, as
device components continue to get smaller the aspects of the physics that are most important in describing the
interaction of radiation with these new materials are changing compared to the older generations of electronic
devices.

In order to ensure reliable operation of DoD systems in the presence of ionizing radiation, as well as enhance overall
performance, developers must provide a means of confirming the integrated circuits are hardened to radiation
effects. General performance criteria to be addressed include: ease of integration into current CMOS manufacturing
processes; weight; cost; performance (resistance to SEE and TID) in radiation environment; reproducibility.

Of specific interest are metal-oxides channel materials, such as nanocrystalline ZnO thin films, which have recently
demonstrated significant potential for radiation hardness. Such devices have recently attracted attention due their
potential in high speed circuits, microwave amplifiers, ultra-low power circuits, sensors, and thin film circuits
compatible with Si CMOS ICs.

PHASE I: 1) Identify and define potential metal-oxide microelectronic devices for radiation hard electronics. 2)
Provide a path forward for prototype design, radiation testing, evaluation, and fabrication.

PHASE II: Develop, fabricate, and validate these prototype components for their improvement in radiation
resistance over conventional circuits, cost and weight implications, reliability, and reproducibility. Develop a
scalable process and business plan to manufacture the microelectronic component(s).

PHASE IIl: DUAL USE APPPLICATIONS: Successful product will support Military and Commercial Land, Sea,
Air, and Space-based radar, communications, and sensor applications.

REFERENCES:

1. Defense Threat Reduction Agency Broad Agency Announcement HDTRA1-08-10-BRCWMD-Service Call,
Topic Per5-E: Science for Novel Radiation-Hardened Electronics Materials (Thrust 3), June 2010,
http://www.dtra.mil/documents/research/BRCALL08-10.pdf.

2. H.J. Barnaby, "Total ionizing dose effects in modern CMOS technologies," IEEE Transactions on Nuclear
Science, vol. 53, pp. 3103-3121, 2006.

KEYWORDS: Radiation hardened materials, microelectronics, nanocrystalline, metal-oxide (M-O), ZnO thin films

DTRA133-002 TITLE: Indirect Detection of Radiological and Nuclear Threats by Non-atmospheric
Effect Techniques

TECHNOLOGY AREAS: Sensors, Electronics, Battlespace, Nuclear Technology

OBJECTIVE: Conventional means of detecting radiological and nuclear threats (e.g., scintillator, semiconductor,
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ionization detectors) are limited by the range of the emitted particle (i.e., gamma, neutron, alpha, beta) between the
source and detector. As an alternative to this constraint, we seek proposals to develop new modalities or improve
upon previously investigated concepts for locating or sensing radiological or nuclear threats by means of indirect
signatures that utilize non-atmospheric effects. While a heavy investment has been and continues to be made in
conventional detection methods, this topic aims to complement those methods with additional or improved
capabilities. Indirect signatures detection is a category that could include a number of modalities. As such, specific
capabilities and parameters are difficult to identify; however, means are being sought to extend the detection range,
increase sensitivity, and/or reduce size/weight/cube beyond that of traditional detectors.

DESCRIPTION: DTRA seaks to improve capabilities for detecting nuclear and radiological material of interest by
innovative means. A previous SBIR solicitation, DTRA122-014, called for “the detection of a radioactive material
by means other than by the direct interaction of gammas or neutrons emitted by the source.” In addition to the
persuit of indirect detection of such sources, DTRA is now following-up with the additional requirement that such
detection be performed by means utizing non-atmospheric effects.

For the purposes of this topic, atmospheric effects refers to the changes induced on atmospheric species from
ionizing radiation that can be observed. Examples include O3 production via radiolysis and N2 and NOX excitation
by secondary electrons. It has been proposed that the detection of these species or their spectral lines can indicate
the presence of radiation.

As an alternate approach, this topic seeks to locate or detect the presence of materials of interest by alternative
means other than those indicated by atmospheric effects. As an example, in recent years several efforts have been
undertaken to investigate gravity gradiometric approaches for detecting radiological material. Other concepts
investigated have included RF and thermographic signatures. It is envisioned that this will most likely occur by
observing physical or chemical characteristics of radioactive material (e.g. density, temperature, acoustic) or their
non-atmospheric effects of the surrounding environment.

PHASE I: Development of the proof-of-concept through a laboratory device/setup or equivalent environment for
the capability of locating or detecting radiological or nuclear material of interest or other strong indicators such as
shielding material or configurations. In this phase, the proof-of-concept must be able to show that further
development is likely to lead to a product with one or more capabilities that improve operational utility beyond
current COTS detectors. A design concept for a prototype will be delivered and an evaluation of its feasibility and
utility will be a key decision point for continuation to Phase 1.

PHASE I1I: Phase Il must develop a prototype detector that can be validated independently. The results should be
quantitatively compared to those of existing technologies in the same environments. Relative cost/benefit studies
should be performed to demonstrate the advantages of the new technology. The Phase Il final report should include
a development plan and partnering approach for follow-on production and fielding along with a roadmap that takes
the development through Phase I1I.

PHASE I1I: Explore marketing and production alliances with existing technology equipment firms that currently
have market share in these various commercial markets and under the prevue of export restrictions that may apply.
For the military applications, continue the development of the technology and equipment design so that it can be
transitioned to a counter-WMD program of record.

REFERENCES:
1. Knoll, G.F. "Radiation Detection and Measurement™ 3rd edition (2010).

2. Geelhood, B., Kouzes, R. “Composite Signatures of Nuclear and Non-Nuclear Technologies for Weapons
Material and Component Measurement”, PNNL-13861, (2002).

3. Peters, T.J. “Infrared Imaging for the Detection of Radioactive Material in Various Storage Containers”, PNNL-
14669, (2004).

4. McCloy, J.S. et al “Electromagnetic Material Changes for Remote Detection and Monitoring: a Feasibility
Study”, PNNL-18863, (2009).
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KEYWORDS: nuclear detection, radiation detection, special nuclear material, interdiction, isr

DTRA133-003 TITLE: Portable Neutron Detector with Spectroscopic and Directional Sensitivity

TECHNOLOGY AREAS: Sensors, Nuclear Technology

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which
controls the export and import of defense-related material and services. Offerors must disclose any proposed use of
foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in
accordance with section 3.3 of the solicitation.

OBJECTIVE: DTRA seeks a 3He-free portable neutron detector with spectroscopic capability and directional
sensitivity, derived from measurement of count rates within a highly granular array of thermal neutron detectors
dispersed within a moderator. The device will be able to detect, locate and characterize threat neutron sources in the
field.

DESCRIPTION: Neutron spectroscopy can offer a significant advantage in the detection and characterization of
Special Nuclear Materials (SNM), when compared to gross counting neutron detectors. The energy of incident
neutrons can be used to characterize the source (fission neutrons vs. background), identify the level of moderation,
or the source distance. A class of detectors has been proposed that consist of granular arrays of thermal neutron
detectors distributed in a regular pattern within moderator. Such detectors can measure the detailed spatial
distribution of neutron detections within the moderator and thereby achieve spectroscopic classification as well as
directional information. In order to achieve such measurements up to energies of 20 MeV rather large moderators
and detection volume is required. Detection systems thus far proposed for this application, either scintillator based
neutron scatter camera or solid state neutron detector based neutron spectrometer, limit the size and thus energy and
directional response of the instruments because of their high cost and electronic complexity. This topic seeks
detector/moderator/electronic solutions that can readily support the field requirements of DTRA. A successful
design will address the need for portability and affordable cost, while achieving high detection efficiency for fission
neutrons, sufficient energy resolution and directional sensitivity.

PHASE I: Develop the design of a3He-free neutron detector capable of spectroscopy and 3-dimensional position
encoding. The detector must be sensitive in the full energy range from thermal up to 20 MeV, covering the range of
threat fission sources. Energy discrimination must be adequate to distinguish fission sources from higher energy
sources used frequently in commerce such as AmBe sources. The direction of threat sources must be shown to be
achievable with an angular resolution of 5-10 degrees. Complete modeling studies to demonstrate that the
instrument to be constructed in Phase Il will achieve these requirements. In addition to modeling studies, construct
and demonstrate a subscale system. Conduct testing of this system response to 252Cf and AmBe sources,
demonstrating the ability to distinguish the two sources and to grade the level of source moderation by shielding of
the sources with HDPE of progressive thickness. Conduct directional testing to determine feasibility of achieving
the required angular sensitivity in the Phase Il instrument. Develop electronics to demonstrate feasibility of
achievement of a low power (< 5 Watts) solution in Phase 1. The weight of the electronics should introduce only a
small fraction of overall weight in addition to the unavoidable moderator weight (< 5% is desired).

PHASE IlI: Build and test a full-scale detector according to the final design developed in Phase I, including
associated electronics, as required for energy and directional resolution. Testing is to be conducted outdoors, in
realistic scenarios, with the detector operated inside a moving vehicle, and with neutron sources at distances greater
than 10 m. Also, software required to process the detector signals and identify the energy and location of the source
neutrons will be developed and demonstrated.

PHASE IlI: Team with a National Laboratory or commercial partner to develop a commercial search instrument for
military applications of interest to DTRA as well as domestic applications in the Secure the Cities Initiative and
other DHS and State and Local security applications. Separate teaming with commercial companies should be
explored in development of more sophisticated dosimetry measuring devices for both military and civilian uses.

REFERENCE:
1. Ryan, J.M., "An Imaging Neutron/Gamma-Ray Spectrometer", SPIE -
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Hard X-ray, Gamma-ray and Neutron Detector Physics X1V, Aug 12 - 16, 2012.
To be published.

2. Cooper, B.W., "Portable neutron energy spectrometer utilizing

microstructured semiconductor neutron detectors", IEEE Nuclear Science Symposium Conference Record, Oct 29 -
Nov 2, 2012. To be published.

3. J.L. Lacy, L. Sun, C.S. Martin, R. Nguyen, A. Athanasiades, and Z.

Sobolewski, "Initial performance of sealed straw modules for large area neutron science detectors”, IEEE 2011
Nuclear Science Symposium Conference Record, (2011), pp. 431-435.

KEYWORDS: Directional neutron detector, Neutron spectroscopy
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