Good morning.

This morning, I will provide you with a brief overview of the breadth of the Defense Sciences Office and end by sharing with you several of the new directions that we are nurturing for possible maturation into future programs.

Following me will be in depth presentations from Drs. Eric Eisenstadt, Stu Wolf, Bob Nowak, Leo Christodoulou, and Bill Warren on the exciting new Office initiatives they are managing.

We view the role of the Defense Sciences Office as "technology nurturing and harvesting" - in other words, looking into the future to identify, on a global basis, immature technologies that will have a significant impact on National Security and enable them to be transformed into Department of Defense opportunities sooner rather than later.

The Office's charter is purposefully broad and we put no bounds on the technical fields that we might pursue.

In order to accomplish this mission, program managers must be technology scouts, always alert to emerging technological developments that might make a difference to our national security. Since many of the most innovative approaches to problem solving do not fit neatly into a single discipline, our office focuses on both multidisciplinary and interdisciplinary efforts. In order to bring together the diverse expertise necessary for these efforts we rely heavily on teaming between universities, Service and federal laboratories, small businesses and large industries.

In some cases we catalyze the creation of new technologies so that others may bring them to fruition. In other cases we have, with the assistance of the military and intelligence communities, brought technologies to the point of acquisition.

The Defense Sciences Office is the most technically diverse office at DARPA. The backgrounds of our program managers range between chemistry, physics, materials science, engineering, mathematics, biology and medicine. In fact, among the Office's 17 scientists, the only redundant discipline is physics.

The work of the program managers in the Defense Sciences Office falls into four main thrust areas: Biological Warfare Defense, Biologically Inspired Platforms, Defense Applications of Advanced Mathematics, and Materials and Devices for New Military Capabilities.

Biological Warfare Defense is a critical focus area of DARPA and the Department of Defense.  It is an area in which we are working closely with our colleagues in the military Services, the intelligence community, and the civilian health agencies to ensure coordination and the absence of duplication of effort. Most of the work in this area takes place in the Defense Sciences Office. Our efforts are focused on developing medical countermeasures, advanced diagnostics, novel methods of external protection, consequence management and genomic sequencing of pathogens.

The medical countermeasures initiative includes the development of new generation vaccines and broad-spectrum therapeutics targeting common mechanisms of pathogenesis and the modulation the human biological response to pathogens. The advanced diagnostics effort is targeting technologies that promise to allow the warfighter to determine the presence of pathogens in real time and, determine infection in the absence of recognizable signs and symptoms. Novel methods of external protection include enhanced fabrics, methods for air filtration and water purification, and improved methods of environmentally sound decontamination. The ENCOMPASS system for consequence management provides a unique information tool kit to manage the consequences of a biological or chemical attack. Finally, our efforts in genomic sequencing will have an impact on the fundamental science underlying a number of our current sensor and therapeutic projects.

Biology at DARPA is more than just Biological Warfare Defense.

Our work in Biologically Inspired Platforms draws heavily from both biology and engineering. In our program on tissue-based biosensors, we are learning how to grow and stabilize living cells and tissues on abiotic substrates to provide a physiological basis for the detection of pathogens and toxins. An understanding of the interface between the biotic and abiotic worlds is critical to our ability to exploit the unique locomotion and chemical, visual, and aural sensing capabilities of animals. Thus, we are also exploring methods to train and control insects and other small animals to find hazardous materials, including biological and chemical agents and explosives.

In our biomimetic, or bioinspiration effort, we are learning from nature and trying to imitate it in purely abiotic platforms. This last year, in concert with ITO and MTO, the Defense Sciences Office launched the bio:info:micro initiative to create interdisciplinary teams of researchers from the fields of biology, microsystems technology, and information technology. The teams of this initiative will collectively address fundamental research issues at the intersections of biology and other fields to discover new science and technology and new systems to broadly satisfy future national, intelligence, and defense needs. Later this morning, Dr. Eric Eisenstadt will be sharing with you the specifics of this initiative as part of his discussion on biology in the Defense Sciences Office.

Mathematics plays a critical role in a number of areas within the Defense Sciences Office. The office's efforts in signal and image processing, virtual electromagnetic test-range, fast and scalable computational algorithms, and physics-based design for materials processing share a common feature: the development of mathematical paradigms that enable maximum performance at minimum cost. In order to accomplish this, we leverage new mathematical representations that go far beyond what is possible through either the evolution of current methods or the development of advanced computer hardware. The experiments and theory that we deal with are focused on taking data with a very high degree of dimensionality and simplifying it into problems that are more rapidly and easily solved. Key to the success of this program is its strong linkage between mathematical formalism and real-world testing.

Materials and materials processing have been the traditional strengths of the Defense Sciences Office and they continue to play a critical role in our future. The efforts in this thrust are broken down into the key technology areas of functional materials, smart materials, structural materials, mesoscopic machines and energy systems.

In Dr. Stu Wolf's discussion of the semiconductor spintronics program he will discuss materials that rely on the spin degree of freedom for their unique properties. Dr. Bill Warren is going to provide an overview of how the moletronics program is seeking to replace conventional semiconductor device fabrication with self-assembled functional models. These initiatives, along with thermoelectric materials and materials for holographic data storage are representative of the technologies being developed in the functional materials area.

The smart materials initiative focuses on materials such as piezoelectric materials and electroactive polymers that sense and respond to the environment around them.

The structural materials initiative encompass a broad array of technologies which include ultra lightweight metallic structures, novel design and fabrication strategies including solid freeform fabrication, thin film processing, flexible and conformal electronics and nanosturctured materials for applications ranging from molecular electronics to ultra-strong composites.

A particularly exciting new class of structural material for use in DoD systems and platforms, structured amorphous materials, will be introduced to you by Dr. Leo Christodoulou. Mesoscopic machines seeks to explore and exploit the size domain between sugar cubes and fists for a variety of new device capabilities.  Lastly, within the materials world, Dr. Robert Nowak will discuss how advanced energy technologies are being developed for portable power and the harvesting of energy from the environment.

The key to the success of these efforts is not just the development and testing of new materials, but the demonstration of these materials in components and devices of interest to the Department of Defense.

During the upcoming fiscal year the Defense Sciences Office will be working on a multitude of new opportunities. Some of these new ideas such as metamaterials and quantum information science and technology are emerging as new programs in their own right. Others are seedling initiatives designed to explore their potential to for possible development into new programs. These seedling opportunities include exploiting recent advances in the development of biological gears and motors; combining distributed power and high throughput placement of individual cells into 3 dimensional structures to potentially build living machines; learning from extremophiles how to metabolically engineer super physiologic tolerances; the leveraging of biotechnology to exploit plant signaling and biosynthetic production pathways for new DoD capabilities; and, expanded uses for mesoscopic machines.

Finally, like all of the offices within DARPA, the Defense Sciences Office is always interested in new and cutting edge innovations. If you have an idea that will significantly change the way we do things today we want to hear about it.

In fact six days ago Zach Gottesman submitted an idea for the future combat systems. This unsolicited proposal will not get a form response.

The world of science and technology as we know it will continue to change at an ever increasing pace.

In the biological sciences, information is doubling every six months.

