
APPENDIX A

INTRODUCTION AND OVERVIEWS

Starting with the ROSS-2000 NRA the Office of Space Science (OSS) reorganized its research programs into a smaller number of “clusters” to better allow for the consideration of the allocation of resources in compliance with evolving NASA program priorities and strategies.  This introduction and overview to Appendix A provides a guide to the purview of these clusters and their program components and their relationship to the OSS science themes, which interested proposers are encouraged to read to fully understand the purpose and directions of this ROSS-2001 NRA.

A.  Cross-Theme Theory and Data Analysis
The Cross-Theme Theory and Data Analysis is the one cluster that collects program elements based on the techniques used or the targeted objectives for the proposed investigations rather than on physical phenomena to be studied.  The two types of techniques involved are those of either broad theory/modeling programs or data analysis efforts.  The program elements of the first type are the Sun-Earth Connection Theory program (Appendix A.1.1) and the Astrophysics Theory (A.1.6) program, whereas program elements of the second type are the Sun-Earth Connection Guest Investigator (A.1.2), the Astrophysics Data (A.1.4), and the Long-Term Space Astrophysics (A.1.5) programs.  One objective-based program element that is new in this ROSS – 2001 NRA is entitled the “Living With a Star Targeted Research and Technology” program (Appendix A.1.3).  
B.  Sun-Earth Connection Sciences
The Sun-Earth Connection (SEC) science theme of NASA's Office of Space Science (OSS) supports investigations of the Sun and planetary space environments, including the origin, evolution, and interactions of space plasmas and electromagnetic fields in the heliosphere and in connection with the galaxy.  Understanding the origin and nature of solar activity and its effect on the space environment of the Earth is a particular focus.  The traditional discipline interests have been: 

Solar and Heliospheric Physics, which treats the Sun as a typical dwarf star, as the dominant, time-varying source of energy, plasma, and energetic particles in the solar system (especially concerning its influence on the Earth) and the origin and behavior of the solar wind, energetic particles, and magnetic fields in the heliosphere and their interaction with the interstellar medium; and

Geospace Sciences, which treats the physics of magnetospheres, including their formation and fundamental interactions with plasmas, fields, and particles (the Earth's magnetosphere is emphasized, but studies of the magnetospheres of planets, comets, and other primordial bodies are also supported); and the physics of the mesosphere, thermosphere, ionosphere, and aurorae of the Earth, including the coupling of these phenomena to the lower atmosphere and magnetosphere. 

The strategic vision for the Sun-Earth Connection is embodied in the Sun-Earth Connection Roadmap (available on line at http://www.lmsal.com/sec/ ).  The Sun-Earth Connection research program supports several types of endeavors, including Supporting Research and Technology (SR&T) and Low Cost Access to Space (LCAS) programs in the various disciplines, the Sun-Earth Connection Theory Program, as well as a Guest Investigator program.  Generic program descriptions follow immediately below, while discipline specific information can be found in the individual SEC program elements.  It is the overall guiding objective of each of these programs to contribute as effectively and directly as possible to the achievement of OSS strategic goals, and priority for selection is given to those proposals that most clearly demonstrate the potential for making such contributions.  

(1) Supporting Research and Technology (SR&T) Programs support individual research tasks each that employ a variety of research techniques, e.g., theory, numerical simulation, and modeling; analysis and interpretation of space data; development of new instrument concepts; and laboratory measurements of relevant atomic and plasma parameters, all to the extent they have a clear application to Sun-Earth Connection program goals.  The solar and heliospheric SR&T programs are administered as part of the Solar and Heliospheric Physics cluster, which is described in Appendix A.2, while the disciplines related to the ionosphere, thermosphere, and mesosphere are included in the Geospace cluster described in Appendix A. 3. 

(2) Low Cost Access to Space (LCAS) programs have as their objectives science investigation that may be completed through suborbital rocket, balloon, or Shuttle flight of experiment instrumentation, as well as proof-testing new concepts in experimental techniques that may ultimately find application in free-flying Sun-Earth Connection space missions.  The LCAS program for Solar and Heliospheric Physics is treated in the Solar and Heliospheric Physics program element in Appendix A.2, and the Geospace LCAS program is treated in the Geospace cluster in Appendix A.3. 

(3) The Sun-Earth Connection Theory (SECT) program supports efforts to attack problems concerning phenomena relating to the Sun-Earth Connection program using relatively large "critical mass" groups of investigators that are beyond the scope of the nominally smaller SR&T tasks discussed above. Proposals for the SECT program, which is competed in its entirety every three years, are solicited in this ROSS-2001 NRA; see Appendix A.1.1.

(4) The Sun-Earth Connection Guest Investigator program is intended to maximize the return from currently ongoing SEC missions by providing support for research which heavily utilizes mission specific data from currently operating spacecraft.  The current Sun-Earth Connection GI program element is described in Appendix A.1.2. 
(5) The Living With a Star (LWS) Targeted Research and Technology (TRT) program was first added as an amendment to the ROSS-2000 NRA to initiate additional research in the Sun-Earth Connection theme for the new program, called Living With a Star (LWS),  which has the goal of addressing those aspects of the connected Sun-Earth system that affect life and society on the Earth.  The current LWS TRT is described in Appendix A.1.3 and is expected to be competed annually.
Proposals to any of the SEC program elements are expected to present within their Scientific/Technical/Management Section a clear description of a specific scientific problem; a description of how the attack on this problem will be carried out; and a discussion of the relevance of the proposed research to NASA's strategic goals and objectives.  The development and testing of new instrument concepts, new observing techniques, new models, and/or new data analysis techniques that are pertinent to discipline goals are also supported.  However, proposals for such efforts must provide at least a brief explanation of the relationship between such proposed efforts and clearly defined SEC science problems.

C.  Solar System Sciences

The Solar System Sciences are covered by two clusters entitled Origin and Evolution of Solar System Bodies (Appendix A.4) and the Planetary Systems Science (A.5).  The Origin and Evolution of Solar System Bodies cluster relates primarily to the Office of Space Science’s Solar System Exploration science theme, though one of its components also relates strongly to the Astronomical Search for Origins theme as well:  

(1)  The Cosmochemistry Program (Appendix A.4.1) supports scientific investigations that are cosmochemical in nature and may involve laboratory studies of a variety of extraterrestrial materials (meteorites, cosmic dust, and lunar samples) or understanding of the geochemical nature of the solar system bodies.

(2)  The Planetary Geology and Geophysics (Appendix A.4.2) program supports scientific investigations of the planetary surfaces and interiors, satellites (including the Moon), satellite and ring systems, and smaller solar system bodies such as asteroids and comets.

(3)  The Origins of Solar Systems Program (Appendix A.4.3) solicits basic research proposals to conduct scientific investigations related to understanding the formation and early evolution of planetary systems and to provide the fundamental research and analysis necessary to detect and characterize other planetary systems.

(4)  The objective of the Mars Data Analysis Program (Appendix A.4.4) is to enhance the scientific return from the Mars Pathfinder (MPF) and Mars Global Surveyor (MGS) missions.

The Planetary Systems Science cluster (Appendix A.5) is an element of the Solar System Exploration (ESS) science theme of NASA's Office of Space Science (OSS).  This cluster supports investigations of all classes of objects in the Solar System except the Earth and Sun, consistent with the strategy for Solar System Exploration embodied in “Mission to the Solar System: Exploration and Discovery, A Mission and Technology Roadmap” (available at http://sse.jpl.nasa.gov/roadmap/ ).  The programs within this section are described briefly as follows:

· Planetary Astronomy (Appendix A.5.1) supports ground-based telescopic observations that contribute to understanding the general properties and evolution of planets, natural satellites, asteroids, and comets.

· Near Earth Object Observations (Appendix A.5.2) supports ground-based telescopic observations to inventory the population of the asteroids whose orbits bring them near the Earth and to characterize a representative sample of them.  

· Planetary Atmospheres (Appendix A.5.3) supports investigations directed at the understanding of planetary atmospheres, including their formation, evolution,  and fundamental properties.

· Planetary Suborbital Research (Appendix A.5.4) provides support for the remote sensing of solar system objects using flight instruments flown from sounding rockets, stratospheric balloons, Shuttle-based platforms, and the Space Station.  Proposals for fabrication of flight instruments are appropriate only in the suborbital program.

Proposals to any of these programs must present, within their proposals Scientific/Technical/Management Section a clear description of a specific scientific problem; a description of how the attack on this problem will be carried out; and a discussion of the relevance of the proposed research to NASA’s current and/or future programs.  Proposals whose intent or purpose is to extend or directly supplement investigations selected for approved space flight missions are not appropriate for this NRA.  Investigators who are members of the science teams of ongoing missions and who propose to use data from these missions in their SR&T efforts must clearly delineate between their mission responsibilities and the proposed efforts.

D.  Astrobiology and Planetary Instrumentation
The Astrobiology and Planetary Instrumentation cluster (Appendix A.6) includes Exobiology research, as well as the Planetary Instrument Definition and Development program and the Planetary Major Equipment program.  The newest addition to this cluster, starting as an amendment to the ROSS-2000 NRA, is the Astrobiology Science and Technology Instrument Development program.  This cluster relates to both OSS science themes of Astronomical Search for Origins and Solar System Exploration.

(1)  The Exobiology Program (Appendix A.6.1) seeks to understand the origin, evolution, and distribution of life in the universe.  Research is centered around the origin of life and is focused on achieving this goal by tracing the pathways taken by the biogenic elements, leading from the origin of the universe through the major epochs in the evolution of living systems and their precursors.  In addition, research in the area of planetary protection and exobiology instrument concepts may also be supported.

(2)  The Planetary Instrument Definition and Development Program (Appendix A.6.2) supports the advancement of spacecraft-based instrument technology that shows promise for use in scientific investigations on future planetary missions.  The goal of the program is not to develop flight-qualified hardware but rather to define and develop scientific instruments or components of such instruments to the point where the instruments may be proposed in response to future announcements of flight opportunity without additional extensive technology development.

(3)  The Planetary Major Equipment (Appendix A.6.3) program allows proposals for upgrading the analytical, computational, telescopic, and other instrumentation required by investigations sponsored by the Solar System Exploration programs, including Exobiology.  

(4) The Astrobiology Science and Technology Instrument Development (ASTID) program (Appendix A.6.4) seeks to develop instrumentation capabilities that may help meet the science requirements of future space missions having astrobiological objectives, as well as to advance such objectives for Earth-based investigations.  This program is meant to support the development of prototype instruments, primarily for future space flight but also for terrestrial laboratory use; the ASTID program does not provide for the construction of flight-qualified hardware or operational laboratory or field equipment.

E.  Space Astrophysics 
The Space Astrophysics Research and Analysis (SARA) cluster, as described in Appendix A.7 of this solicitation, is a consolidation of the programs previously known as Space Astrophysics Suborbital, the Space Astrophysics Detector Development, and the Space Astrophysics Research and Analysis, which were separate elements of the ROSS-1998 & -1999 NRA’s.  This cluster relates strongly to both the Astronomical Search for Origins and the Structure and Evolution of the Universe OSS science themes.  It now contains all research elements of both the Ultraviolet, Visible, and Gravitational Astrophysics program and the Infrared, Submillimeter, Radio, and Interferometry Astronomy program, as well as the laboratory astrophysics component of the High Energy Astrophysics program.  The primary goal of the SARA program  is to obtain a better understanding of astrophysical objects and phenomena as revealed through their electromagnetic radiation characteristics in the wavelength regime greater than approximately 100 Å through  the radio spectrum, and studies in relativity, gravitational astrophysics and tests of the fundamental laws of physics as relevant to astrophysics, and cosmology. 

NASA intends to solicit proposals for the consolidated SARA program every year in order to provide more frequent opportunities to investigators for proposing new ideas.  However, since the evolution to an annual solicitation is within the previously available budgets for these programs, the budget wedge available for funding new programs through this solicitation is very limited.  The wedge is expected to grow only as the phasing of the component programs change and the funding cycle reaches a steady state.

F.  High Energy Astrophysics
The High Energy Astrophysics cluster (Appendix A.8) consolidates the High Energy Astrophysics (HEA) and Cosmic Ray Physics (CRP) disciplines, which are now called, respectively, X-Ray and Gamma-Ray Astrophysics (XGA) and Cosmic Ray Astrophysics (CRA) in the ROSS – 2001 NRA.  This new consolidated program element solicits basic research proposals to conduct investigations that are relevant to the NASA XGA and CRA Supporting Research and Technology (SR&T) Programs.  The primary goal of the XGA and CRA programs is to obtain a better understanding of astrophysical objects (other than the Sun) and phenomena as revealed through their high-energy radiation characteristics and to conduct studies of the origin, acceleration, and transport of galactic cosmic rays.  This cluster will be jointly managed by the Discipline Scientists responsible for the above programs.  

In prior Announcements, proposals for participation in the HEA (XGA) and CRP (CRA) SR&T Programs were solicited and reviewed on a three-year cycle.  Starting with the ROSS-2000 NRA (for investigations commencing in Fiscal Year (FY) 2001), the solicitation of proposals for participation in the above programs was changed to be conducted jointly, and, in addition, a transition to an annual solicitation/review cycle was begun with the goal of reaching a steady-state situation by FY 2003 in which approximately one third of the total cluster funds will be made available annually.   In the case of the HEA (XGA) SR&T Program, which underwent its three-year review in response to the ROSS-1999 NRA, this transition to annual reviews was begun by selection of a mix of one-, two-, and three-year projects in response to that NRA.  For the CRP (CRA) SR&T Program, which underwent its three-year review with the ROSS-1998 NRA, this transition has required that some of the ongoing grants were terminated one year early, i.e., nominally after two years instead of three.  With this ROSS-2001, this transition ahs now reached steady state.

G.  Interdisciplinary Program Elements
Currently, the only component of this cluster (Appendix A.9) is the Applied Information Systems Research (AISR) program that supports information systems research for the application of new developments in computer science and information technology to improve and enhance ongoing support for any of the OSS science programs.  The specific goals of the AISR program are to:

· Increase the scientific return on research within all OSS science themes by making advanced tools and capabilities available for the acquisition and utilization of science data and information;

· Exploit advances in computer science and information technology for the benefit of space science; and

· Promote strong collaborations involving the space science community, computer science community, data system engineers and technologists, academia, and the private sector and technology innovators.
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