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(1)  The U.S. Army Space and Missile Defense Command (SMDC), the Program Executive Office for Air, Space and Missile Defense (PEO ASMD), the Aviation and Missile, Research, Development and Engineering Center (AMRDEC), the Ground-based Midcourse Defense Joint Program Office (GMD JPO),  and the National Aeronautics and Space Administration (NASA) at the Marshall Space Flight Center (MSFC), identified strong common technical interests that can best be advanced through consolidated grants to colleges and universities having exceptional expertise in or understanding of one or more of the technical areas as they relate to the missions of these agencies.  The sponsoring organizations support research at historically black colleges and universities (HBCUs) and minority institutions (MIs).  We actively seek research proposals from HBCUs and MIs in full competition with all offerors who may submit proposals under this announcement.  We also encourage the inclusion of HBCUs and MIs as part of a consortium proposal or as subgrantees to prime recipients for collaborative research.  Proposals submitted should include new ideas and advanced and innovative concepts for current and emerging principles.  The technology proposal categories are:

a.  Technology Area-1,   SMART Systems

The vision established by the President for the nation's space exploration efforts requires that NASA's and correspondingly MSFC's technology investments have a strong focus on enabling space exploration.  Although specific details are evolving, MSFC will need to continue efforts to develop higher reliability and safer, lower cost vehicles that involve vehicles with self-diagnostics, and self-healing to avoid single point catastrophic failure modes and to reduce the logistics footprint of vehicles like future generation shuttle replacements.  For manned and unmanned on-orbit or space exploration missions cognitive adaptive behavior for self-diagnostics, health monitoring and self-healing is also very important to ensuring mission success over increasing longer timeframes.

NASA/MSFC related Sub-Topics for this area include the following:
Engine and vehicle health monitoring – enable corrective control of critical subsystems during flight

Autonomous integrated propulsion and power systems for deep space missions (e.g., nuclear electric propulsion systems
SMDC is responsible for development of national and theater defense against ballistic missiles that may carry weapons of mass destruction.  Current ballistic missile defense interceptors use kinetic energy in the form of missile-body-to-missile-body impact at supersonic velocities as the destruction mechanism.  These interceptors may be stored for years and then expected to work instantaneously when needed.  Shelf life of these interceptors is a big issue requiring implementation of self-diagnostic and prognostics for just-in-time maintenance.  These interceptors also rely on very expensive and complex space-based and ground-based sensors over a wide region of the spectrum.  Space-based sensors are typically optical frequencies from UV to IR with ground-based sensors being primarily radio frequency (RF).  Self-diagnostics and status reporting is necessary and self-healing or adaptive configuration management and control is desired to avoid performance degradation or to ensure graceful performance degradation when failures do occur.

SMDC related Sub-Topics for this area include the following:
Miniature vehicle and bus health/status monitoring systems with fault correcting autonomous subsystems

Vehicle status and health monitoring feedback to launch site/battle manager with low probability of detection/disruption of communication
AMRDEC has two very important mission areas in aviation platforms and tactical missiles.  Their missile related self-diagnostics, self-prognostics and self-healing issues are similar to those outlined above for SMDC’s interceptor missiles.  In addition to the normal long-term environmental effects on stockpiled missiles, the AMRDEC tactical missiles and sensors have the dirty battlefield environment in which to operate.  Here again, cognitive adaptive behavior in systems is a desired characteristic to operate through a variety of adverse conditions of weather, electromagnetic interference, vibration, large amplitude acoustics, and potentially nuclear and biological/chemical warfare environments.  

AMRDEC also has the aviation mission area for the Army.  This includes both fixed and rotary winged manned aircraft and future generation Unmanned Aerial Vehicles (UAVs).  The Army’s highest priority procurement is the RAH-66 Comanche helicopter program being managed at AMRDEC.  Comanche is a high performance, low observable aviation platform with capabilities to replace both the OH-58 Kiowa Warrior armed reconnaissance helicopter and the AH-64 Apache attack helicopter.  The Army may also have a requirement for a future generation heavy lift transport rotorcraft to support the objective force of the future battlefield.  By virtue of their mission in the battlefield high performance helicopter platforms are typically stressed in a wide range of dynamics often at the edge of their performance envelope.  Here again, self-diagnostics/prognostics/healing is the key to better maintenance at lower life-cycle cost and enhanced performance even under sub-optimal conditions.

In the UAV mission area, the Army is exploring a wide range of vehicle options and mission equipment packages for a variety of battlefield applications.  Cognitive, adaptive behavior and autonomy pertain to those onboard sensory and processing characteristics that would characterize the UAV’s environment and flight conditions, automate the adaptation of the autopilot functions and actively assist the ground-based or helicopter-based human-in-the-loop pilot in directing the platform through its mission.  The same cognitive adaptive behavior and autonomy features would be applicable to several classes of Unmanned Ground Vehicles being developed at AMRDEC where true vehicle operating “autonomy” may someday be achieved for menial or routine battlefield logistics, surveillance and reconnaissance tasks that do not require human decision making and intervention.

AMRDEC related Sub-Topics for this area include the following:

Autonomous/Semi-autonomous perception of environment (barriers, terrain, etc.) and decision-making for mobility of Unmanned Ground Vehicles (UGVs)

GMD is responsible for the development, testing, and production of the ground-based elements included in the midcourse phase of the Ballistic Missile Defense System.  A primary technology thrust is to provide interceptors with information to discriminate between real targets and other objects, such as decoys and debris in an electronic countermeasure environment.  Technologies that enhance GMD’s ability to acquire, track, discriminate, intercept, and perform kill assessment on incoming ballistic missiles as well as perform battle management and communications in a secure environment are of interest.  Communications and information technology supports the development of technologies that are used in the automatic acquisition, storage, manipulation, management, movement, control, display, switching, interchange, transmission, or reception of data or information. This includes computers, ancillary equipment, software, firmware and similar procedures, services (including support services), and related resources.

GMD related Sub-Topics for this area include the following:

Active seekers for exo-atmospheric kill vehicles

Data fusion for improved acquisition, tracking, and discrimination of targets

Multicolor focal plane arrays

Computer network defense

Fault tolerant signal and data processors

Engagement planning and scheduling technologies

Radiation Hardening

Miniature Kill Vehicles (MKV)
The Program Executive Office Air, Space and Missile Defense (PEO ASMD) is the US Army acquisition agency for air, space and missile defense materiel.  The PEO ASMD has several acquisition programs under way, such as the Patriot Advanced Capability 3 (PAC-3) and the Short Range Air Defense System (SHORAD), and is fostering the development of technologies for future known systems, such as the Medium Extended Area Defense System (MEADS) and the Extended Area Air Defense Systems (EAADS).  The PEO ASMD takes an active role advocating the insertion of state-of-the-art technology into existing systems and planning the insertion of technologies to be developed for future air, space and missile defense systems.

PEO ASMD related Sub-Topics for this area include the following:
Storable Fuels for Hypersonic Propulsion:

Efforts are underway by the National Aerospace Initiative, Program Executive Office Air, Space and Missile Defense, and the Aviation and Missile, Research, Development and Engineering Center to develop air-breathing scramjet interceptors that are fueled by hydrogen.  The utilization of gaseous and liquid hydrogen is not logistically feasible for the tactical battlefield. Hydrogen remains as the only fuel of choice for high velocity scramjets at flight Mach numbers greater than Mach 8 because of the necessity for rapid mixing and fast chemical reactions. Unfortunately, hydrogen as a fuel leads to significant system penalties because of the very low density and consequent large volume for gas phase storage or, alternatively, the low hydrogen mass fraction in liquid phase storage.  There is a need for innovative research to develop a hydrogen-based solid, gel or gas augmented by hydrides.  Research is needed for a technique to remedy the inherent short‑coming in hydrogen as a fuel for tactical applications. One method is to augment the gelled or gaseous hydrogen with traditional high-energy particles such as aluminum or metal hydrides. These particles would of necessity have to be very small, perhaps even nanoscale, for complete combustion within the scramjet flowpath. The challenges are 1) A technology to develop a solid hydrogen metal hydride and gas generator, gelled hydrogen, and/or gaseous hydrogen augmented by metal hydrides; 2) Understanding of propellant physical properties, chemical and manufacturing processes; 3) Tactical storage and transport of hydrogen solid, gelled, or augmented gas.   

Materials for Insensitive Munitions Compliant Propulsion:

All of the missiles in the PEO ASMD use solid rocket propellant to launch and boost, and in some cases, to sustain flight and provide divert and attitude control of the missile interceptor in the battlefield. No US Army missile defense propellant meets the requirements of the Department of Defense Instructions (DODI) 5000.2 for Insensitive Munitions (IM).  When bullets or fragments hit rocket motors, they burn violently, destroying adjacent missiles and launch platform, and may destroy adjacent launchers.  Large quantities of stored materiel can also be destroyed by a single bullet or fragment. The challenges surrounding this topic are: 1) Technology to make propellants with adequate performance that react less violently to battlefield threats; 2) Understanding of propellant physical properties, chemical and manufacturing processes, and resulting IM response. Tips toward overcoming these issues are to parlay the sub-scale results from other near-IMC propellant that exhibited excellent low vulnerability traits; investigate friability and results in assorted sub-scale tests to characterize response; conduct bullet, fragment, and burn tests on near-full scale articles; and investigate what makes other near-IMC propellant chemically and structurally different. Products of this program may include test data demonstrating reduced violence in bullet and fragment impacts, better understanding of propellant physical properties versus IM responses and learning how to formulate and produce survivable propellants.  

Diamond-Based Semi-conducting Materials for Radar Transmit and Receive Modules:

The radio frequency sensors used in the PEO ASMD are solid-state, multi-pulse, phase array radar. Currently, radar performance is constrained by the limits imposed by the semiconductor technologies employed within key electronic components such as transmit and receive modules (TRMs). This topic seeks to improve performance by incorporating diamond-based semi-conducting emitter technology into the TRMs used in high power radar applications. Key elements of the TRMs are the power amplifier and the low noise amplifier. These devices are currently built with solid-state components, such as CMOS, GaAs and SiC. Solid-state devices are limited in their inability to deliver and handle the power and switching speed performance necessary to improve the capability of the TRMs. The use of diamond-based semi-conducting technology will provide the benefit of vacuum tube performance with solid-state size and packaging. Because of the inherent properties of diamond films – such as low electron affinity, chemical inertness, and high thermal conductivity – diamond based devices can achieve high power and high speed in a small package.

b.  Technology Area-2,   High Energy Density Materials for Propulsion and Power Generation

NASA and the Army have similar needs in this area of research and technology.  Both are seeking advances in technology and “out-of-the-box” thinking to create new generations of highly energetic, safe, reliable and dense materials for a variety of propulsion and power generation applications.  New chemistry is not necessarily the answer.  There have been no new fundamental chemistry solutions in the past thirty years.  However, there have been advances in new metal matrix composites, carbon-carbon fiber composites, materials processing, materials manufacturing and other enabling technologies that address propellant casings/containers, propellant to airframe bond liners, solid rocket motor throttling and thrust vector control.  Liquid fueled air-breathing rocket/scramjet engines are a possibility for NASA’s earth-to-orbit reusable launch vehicles and may be the answer for the Army’s future generation of UAV platforms or for future generation interceptors or sensor platforms for missile defense.  Safe, reliable and lower cost propulsion and power generation solutions are sought across the board at SMDC, AMRDEC and NASA/MSFC is currently prioritizing technologies for investments in making second, third and fourth generation space vehicles safer, more reliable and less expensive.  In addition to earth-to-orbit and on-orbit propulsion, MSFC is also looking for in-space propulsion that may not contain solid or liquid propellants, as we currently know them.

NASA/MSFC related Sub-Topics for this area include the following: 

Advanced high-energy propellants based on free radical recombination (e.g., H, B, C) or other complex molecular structures (e.g., N5), and metallic hydrogen.

Innovative nuclear energy sources involving low-cost applications of fission or alternative processes (e.g., spin isomers).

High-energy density storage for pulsed power applications (e.g., innovative capacitor designs, reliable, high-current switches).

Flight weight, high field strength magnets for advanced in-space propulsion concepts

High power components for receiving, converting and utilizing laser or microwave beamed energy for propulsion.
SMDC and PEO ASMD related Sub-Topics for this area include the following:

High energy density storage capacitors to power long time-of-flight extended range interceptor kill vehicles.

High energy density propellants for kill vehicle divert and attitude control systems and missile boosters.

GMD related Sub-Topics for this area include the following:

EKV divert technology

MKV micropropulsion technology

c.  Technology Area-3,   Application of Micro Electrical Mechanical Systems (MEMS) and Nano-technology to Sensors, Advanced Materials, Propulsion and Structures

This area of research investigation focuses on the use of MEMS and Nano-technology to support some of the goals of the aforementioned technology areas.  Specifically, how do we need to think about using MEMS to develop embedded sensors to feed cognitive adaptive systems for diagnostics, prognostics, self-healing or adaptive control and how do we take advantage of nano-technology material advances to produce better propulsion and power generation devices by developing higher energy density propellants?  The ability to reduce the weight and volume of complicated gimbaled and inertially stabilized sensors using MEMS is a key area of investigation with potentially high payoff in applications like tactical missile seekers, miniature kill vehicles for missile defense interceptors, miniature unmanned ground or aerial vehicles or miniature space exploration probes.  Nano-technology may hold promise for next generation materials that improve structural integrity of lighter weight materials, improve thermal management and high temperature tolerance of specific components or be pivotal to the development of high energy density propellants.

NASA/MSFC related Sub-Topics to this area include the following:

MEMS-scale electric thrusters for position control of microspacecraft constellations.

Phased cathode array structures for advanced pulsed power switches.

Nanotechnology for higher storage density of propellants.

Nanotechnology for modification of material properties to produce higher energy density propellants 

such as imbedded exotic particles in nanotube structures.

SMDC and PEO ASMD related Sub-Topics for this area include the following:
MEMS-Inertial Measurement Sensors for reduction in overall kill vehicle size and weight such as gyroscopes and accelerometers (volume <=10 cu in, drift rate of <10 degree/hour).

Nano-technology for

high strength/weight kill vehicle structures and bulkheads

highly conductive materials for thermal management

miniaturized semiconductor devices

GMD related Sub-Topics for this area include the following:

On-Focal Plane Array processing

MKV: IMU, Micropropulsion, SmartPixels, MicroOptoElectroMechanical (MOEMs) Technology

(2)  Pursuant to 32 CFR Sec. 22.315 and Sec. 22.320, this announcement is open only to eligible U.S. colleges and universities.

(3)  The proposal shall not exceed 10 pages (8½ x 11 single-spaced), in English text.  Pitch requirements are 12 pitch with 1 inch left, right, and bottom margin and 1½-inch top margin.  Submit proposal in electronic format as MS Word for Windows document for the text and MS Excel for Windows for cost information.  E-mail proposals to:  jan.burke@smdc.army.mil.  The first page of the proposal must be an executive summary of the proposed technical and management approaches and must identify the technology area and research subtopic(s) under which it is being submitted.  The proposal shall include full discussion of the scope, nature, objectives of the proposed research effort, rationale for the technical approach and methodology, expected results and any state-of-the-art technology advancements.  The proposal should discuss the offeror's capabilities and qualifications including discussion of key personnel, relevant offeror experience and adequacy of offeror's facilities and instrumentation.  A breakout of the budget, to include labor, materials, indirect costs and travel for the proposed research must be included in the proposal.  The proposal should discuss the potential contribution of the proposed research to the SMDC, AMRDEC, MSFC, GMD JPO, and/or PEO ASMD missions.  The offeror should provide the necessary scheduling and planning documentation that fully describes the proposed program, which should include the offeror's approach for controlling expenditures and labor hours.  All proprietary material should be clearly marked.

(4)  Multiple grant awards are anticipated.  Proposals may be considered for funding for a period of up to 12 months.  Issuance of this Announcement does not obligate the Government to pay any proposal preparation costs or to award any grants.  Offerors will be initially notified approximately 8 weeks after government receipt of the proposals.  The government reserves the right to select for award any, all, part, or none of the proposals received, subject to availability of funding.

(5)  EVALUATION FACTORS: 

The following factors are to be considered in the evaluation of proposals received under this

announcement.


A.  Evaluation factors:  The principal elements (of approximately equal weight) to be considered in the evaluation are relevance and potential contribution to agency missions, intrinsic merit, and cost.


1.  Relevance and potential contribution of the proposed research to one or more of the missions for SMDC/AMRDEC/MSFC/GMD JPO/PEO ASMD and the extent to which it contributes to the overall balance of the EETEAMS consolidated grants initiative.  More weight can be given to proposals that address common technical areas, propose breakthrough technology, expand participation through collaborative efforts, or provide overall programmatic balance.


2.  Evaluation of intrinsic merit includes the consideration of the following factors of equal importance:

      
a.  Overall scientific or technical merit of the proposal or unique and innovative methods, approaches, or concepts demonstrated by the proposal.



b.  Offeror's capabilities, related experience, facilities, techniques, or unique combinations of  these, which are integral factors for achieving the proposal objectives.



c.  The qualifications, capabilities, and experience of the proposed principal investigator, team leader, or key personnel critical in achieving the proposal objectives.


3.  Evaluation of the cost of a proposed effort includes the realism and reasonableness of the proposed cost and available funds.

B.  Selection of proposals for award will be based on an assessment of those that are most advantageous to the EETEAMS consolidated grants initiative in accordance with the above evaluation factors and availability of funds.

(6)  This announcement will remain open no later than 10:00 a.m. Central Standard Time (CST) Monday morning, March 8, 2004.  In order for proposals to be considered for award they must be submitted electronically to jan.burke@smdc.army.mil no later than 10:00 a.m. CST March 8, 2004.  Only proposals addressing the technology areas noted above will be accepted. 



(7)  For planning purposes, grants are expected to be awarded ranging in value from $100,000 to   $200,000 with a period of performance not to exceed 12 months.




(8)  Title and frequency of reports:

Quarterly R&D Status Report - This report shall keep the Government informed of Grantee activity and progress toward accomplishment of Grant objectives and advancement in state-of-the-art on the research and development involved.

Final Technical Report - This report, due upon completion of the Grant, shall document the results of the complete effort.
(9)  Point of contact: Jan P. Burke, U. S. Army Space and Missile Defense Command, Contracting and Acquisition Management Office,  ATTN:  SMDC-CM-CN, PO Box 1500, Huntsville, AL 35807-3801; telephone (256) 955-3677 or fax (256) 955-2193, E-mail jan.burke@smdc.army.mil.
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