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construction of the international space station scheduled to start in late 1998 ushers in a new era for laboratory sciences in space this
is especially true for space life sciences which include not only the use of low gravity as an experimental parameter to study
fundamental biological processes but also the study of the serious physiological changes that occur in astronauts as they remain in
space for increasingly longer missions this book addresses both of these aspects and provides a comprehensive review of ground
based and space research in eleven disciplines ranging from bone physiology to plant biology it also offers detailed prioritized
recommendations for research during the next decade which are expected to have a considerable impact on the direction of nasa s
research program the volume is also a valuable reference tool for space and life scientists

in response to requests from congress nasa asked the national research council to undertake a decadal survey of life and physical
sciences in microgravity developed in consultation with members of the life and physical sciences communities the guiding principle
for the study is to set an agenda for research for the next decade that will allow the use of the space environment to solve complex
problems in life and physical sciences so as to deliver both new knowledge and practical benefits for humankind as we become a
spacefaring people the project s statement of task calls for delivery of two books an interim report and a final survey report although
the  development  of  specific  recommendations  is  deferred  until  the  final  book  this  interim  report  does  attempt  to  identify
programmatic needs and issues to guide near term decisions that are critical to strengthening the organization and management of
life and physical sciences research at nasa

this last volume of the springerbriefs in space life sciences series is setup in 5 main parts the 1st part shortly summarizes the history
of life science research in space from the late 40s until today with focus on europe and germany followed by a part on describing
flight opportunities including the space shuttle spacelab system and the international space station iss in the 3rd part it focuses on
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extraordinary success stories of this constantly challenging research program and highlights some important key findings in space life
science research the book introduces in the 4th part innovative developments in non invasive biomedical diagnostics and training
methods for astronauts that emerge from this program and are of benefit for people on earth especially in the aging society last but
not least in its 5th part it closes with an outlook on the future of space life sciences in the upcoming era of space exploration the book
is intended for students and research scientists in the life sciences and biomedicine as well as for interested lay persons who wish to
get an overview of space life science research its early days current status and future directions

more than four decades have passed since a human first set foot on the moon great strides have been made in our understanding of
what is required to support an enduring human presence in space as evidenced by progressively more advanced orbiting human
outposts culminating in the current international space station iss however of the more than 500 humans who have so far ventured
into space most have gone only as far as near earth orbit and none have traveled beyond the orbit of the moon achieving humans
further progress into the solar system had proved far more difficult than imagined in the heady days of the apollo missions but the
potential rewards remain substantial during its more than 50 year history nasa s success in human space exploration has depended
on the agency s ability to effectively address a wide range of biomedical engineering physical science and related obstacles an
achievement made possible by nasa s strong and productive commitments to life and physical sciences research for human space
exploration and by its use of human space exploration infrastructures for scientific discovery the committee for the decadal survey of
biological and physical sciences acknowledges the many achievements of nasa which are all the more remarkable given budgetary
challenges and changing directions within the agency in the past decade however a consequence of those challenges has been a life
and physical sciences research program that was dramatically reduced in both scale and scope with the result that the agency is
poorly positioned to take full advantage of the scientific opportunities offered by the now fully equipped and staffed iss laboratory or
to  effectively  pursue the scientific  research needed to  support  the development  of  advanced human exploration capabilities
although its review has left it deeply concerned about the current state of nasa s life and physical sciences research the committee
for the decadal survey on biological and physical sciences in space is nevertheless convinced that a focused science and engineering
program can achieve successes that will bring the space community the u s public and policymakers to an understanding that we are
ready for the next significant phase of human space exploration the goal of this report is to lay out steps and develop a forward
looking portfolio of research that will provide the basis for recapturing the excitement and value of human spaceflight thereby
enabling the u s space program to deliver on new exploration initiatives that serve the nation excite the public and place the united
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states again at the forefront of space exploration for the global good

during its more than 50 year history nasa s success in human space exploration has depended on the agency s ability to effectively
address a wide range of biomedical engineering physical sciences and related obstacles this achievement is made possible by nasa s
strong and productive commitments to life and physical sciences research for human space exploration and by its use of human
space exploration infrastructures for scientific discovery research for a future in space the role of life and physical sciences explains
how unique characteristics of the space environment can be used to address complex problems in the life and physical sciences this
booklet also helps deliver both new knowledge and practical benefits for humankind as it embarks on a new era of space exploration
research for a future in space the role of life and physical sciences is based on the in depth report recapturing a future for space
exploration life and physical sciences research for a new era to learn more about the future of space exploration visit our catalog
page and download this report for free

in january 2004 president bush announced a new space policy directed at human and robotic exploration of space the national
academies released a report at the same time that independently addressed many of the issues contained in the new policy in june
the president s commission on implementation of united states space exploration policy issued a report recommending that nasa ask
the national research council nrc to reevaluate space science priorities to take advantage of the exploration vision congress also
directed the nrc to conduct a thorough review of the science nasa is proposing to undertake within the initiative this report provides
an initial response to those requests it presents guiding principles for selecting science missions that enhance and support the
exploration program the report  also presents findings and recommendations to help guide nasa s  space exploration strategic
planning activity separate nrc reviews will be carried out of strategic roadmaps that nasa is developing to implement the policy

research in biological and physical sciences in space provides the critical scientific and technological foundations that make space
exploration possible as humanity looks towards the moon and mars for future missions this work is needed to help astronauts adapt
and live in the harsh environments of space thriving in space provides a roadmap for increasing national investment in biological and
physical science research from experiments to infrastructure to education this report identifies key scientific questions priorities and
ambitious research campaigns that will enable human space exploration and transform our understanding of how the universe works
thriving in space reviews the state of knowledge in the current and emerging areas of space related biological and physical sciences
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research and generates recommendations for a comprehensive vision and strategy for a decade of transformative science at the
frontiers of biological and physical sciences research in space this report will help nasa define and align biological and physical
sciences research to uniquely  advance scientific  knowledge meet  human and robotic  exploration mission needs and provide
terrestrial benefits

construction of the international space station scheduled to start in late 1998 ushers in a new era for laboratory sciences in space this
is especially true for space life sciences which include not only the use of low gravity as an experimental parameter to study
fundamental biological processes but also the study of the serious physiological changes that occur in astronauts as they remain in
space for increasingly longer missions this book addresses both of these aspects and provides a comprehensive review of ground
based and space research in eleven disciplines ranging from bone physiology to plant biology it also offers detailed prioritized
recommendations for research during the next decade which are expected to have a considerable impact on the direction of nasa s
research program the volume is also a valuable reference tool for space and life scientists

during 1988 the national research council s space science board reorganized itself to more effectively address nasa s advisory needs
the board s scope was broadened it was renamed the space studies board and among other new initiatives the committee on human
exploration was created the new committee was intended to focus on the scientific aspects of human exploration programs rather
than engineering issues their research led to three reports scientific prerequisites for the human exploration of space published in
1993  scientific  opportunities  in  the  human  exploration  of  space  published  in  1994  and  science  management  in  the  human
exploration of space published in 1997 these three reports are collected and reprinted in this volume in their entirety as originally
published

the 2011 national research council decadal survey on biological and physical sciences in space recapturing a future for space
exploration life and physical sciences research for a new era was written during a critical period in the evolution of science in support
of  space  exploration  the  research  agenda  in  space  life  and  physical  sciences  had  been  significantly  descoped  during  the
programmatic adjustments of the vision for space exploration in 2005 and this occurred in the same era as the international space
station iss  assembly was nearing completion in 2011 out of  that  period of  change recapturing a future for  space exploration
presented a  cogent  argument  for  the critical  need for  space life  and physical  sciences both for  enabling and expanding the
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exploration capabilities of nasa as well as for contributing unique science in many fields that can be enabled by access to the
spaceflight environment since the 2011 publication of the decadal survey nasa has seen tremendous change including the retirement
of the space shuttle program and the maturation of the iss nasa formation of the division of space life and physical sciences research
and applications provided renewed focus on the research of the decadal survey nasa has modestly regrown some of the budget of
space life and physical sciences within the agency and engaged the u s science community outside nasa to join in this research in
addition nasa has collaborated with the international space science community this midterm assessment reviews nasa s progress
since the 2011 decadal survey in order to evaluate the high priority research identified in the decadal survey in light of future human
mars  exploration  it  makes  recommendations  on  science  priorities  specifically  those  priorities  that  best  enable  deep  space
exploration
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