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Astromaterials Research and Exploration Science Directorate 
 

Eileen K. Stansbery, Ph.D. 
 

 

Since the return of the first lunar samples, what is now the Astromaterials Research and Exploration 

Science (ARES) Directorate has had curatorial responsibility for all NASA-held extraterrestrial 

materials. Originating during the Apollo Program (1960s), this capability at Johnson Space Center 

(JSC) included scientists who were responsible for the science planning and training of astronauts 

for lunar surface activities, as well as experts in the analysis and preservation of the precious 

returned samples. Today, ARES conducts research in basic and applied space and planetary science, 

and its scientific staff represents a broad diversity of expertise in the physical sciences (physics, 

chemistry, geology, astronomy), mathematics and engineering organized into three offices (figure 1), 

Astromaterials Research (KR), Astromaterials Acquisition and Curation (KT), and Human 

Exploration Science (KX). 

Scientists within the Astromaterials Acquisition and Curation Office preserve, protect, document and 

distribute samples of the current astromaterials collections. Since the return of the first lunar 

samples, ARES has been assigned curatorial responsibility for all NASA-held extraterrestrial 

materials (Apollo lunar samples, Antarctic meteorites—some of which have been confirmed to have 

originated on the Moon and on Mars—cosmic dust, solar wind samples, comet and interstellar dust 

particles, and space-exposed hardware). The responsibilities of curation consist not only of the long-

term care of the samples, but also the support and planning for future sample collection missions and 

research and technology to enable new sample types. Curation provides the foundation for research 

into the samples. The Lunar Sample Facility and other curation cleanrooms, data center, laboratories, 

and associated instrumentation are unique NASA resources that, together with our staff’s 

fundamental understanding of the entire collection, provide a service to the external research 

community, who rely on access to the samples. 

The curation efforts are greatly enhanced by a strong group of planetary scientists who conduct peer-

reviewed astromaterials research. Astromaterials Research Office scientists conduct peer-reviewed 

research as Principal or Co-Investigators in planetary science (e.g., cosmochemistry, origins of solar 

systems, Mars fundamental research, planetary geology and geophysics) and participate as Co-

Investigators or Participating Scientists in many of NASA’s robotic planetary missions. Since the 

last report, ARES has achieved several noteworthy milestones, some of which are documented in 

detail in the sections that follow. 

Within the Human Exploration Science Office, ARES is a world leader in orbital debris research, 

including modeling and monitoring the debris environment, designing debris shielding, and  

policy development to control and mitigate the orbital debris population. ARES has aggressively 

pursued refinements in the knowledge of the debris environment and hazards that it represents  

to spacecraft. Additionally, the ARES Image Science and Analysis Group has been recognized as 
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world class as a result of the high quality of near-real-time analysis of ascent and on-orbit  

inspection imagery to identify debris shedding, anomalies, and associated potential damage  

during space shuttle missions. ARES Earth scientists manage and continuously update the database 

of astronaut photography that is predominantly from Shuttle and ISS missions, but also includes the 

results of 40 years of human space flight. The Crew Earth Observations web site 

(http://eol.jsc.nasa.gov/Education/ESS/crew.htm) continues to receive several million hits per 

month. ARES scientists are also influencing decisions in the development of the next generation of 

human and robotic spacecraft and missions through lab tests on optical qualities of materials for 

windows, micrometeoroid/orbital debris shielding technology, and analog activities to assess surface 

science operations. 

ARES serves as host to numerous students and visiting scientists as part of the services provided to 

the research community and conducts a robust education and outreach program. ARES scientists are 

recognized nationally and internationally by virtue of their success in publishing in peer-reviewed 

journals and winning competitive research proposals. ARES scientists have won every major award 

presented by the Meteoritical Society, including the Leonard Medal, the most prestigious award in 

planetary science and cosmochemistry, the Barringer Medal, recognizing outstanding work in the 

field of impact cratering, the Nier Prize for outstanding research by a young scientist, and several 

recipients of the Nininger Meteorite Award. One of our scientists received the DoD Joint 

Meritorious Civilian Service Award (the highest civilian honor given by DoD). ARES has 

established numerous partnerships with other NASA Centers, universities, and national laboratories. 

ARES scientists serve as journal editors, members of advisory panels and review committees, and 

society officers, and several scientists have been elected as Fellows in their professional societies. 

This biennial report summarizes a subset of the accomplishments made by each of the ARES offices 

and highlights participation in the support of on-going human and robotic missions as well as 

development of new missions and planning for human and robotic exploration stepping out into the 

solar system beyond low Earth orbit. 

 

Figure 1.–  ARES organization chart 
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http://ares.jsc.nasa.gov/ares/exploration/index.cfm
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