Preface

As its name implies, space science is the study of
space, i.e. “Taikong” in Chinese, or more specifically
scientific research that has to be carried out in space. To be
exact, with spacecraft as the main tools, space science is
defined as the study of natural phenomena and their un-
derlying rules in physics, astronomy, chemistry, and life
sciences which exist in solar-terrestrial space, interplane-
tary space, and even the universe as a whole. In October
1957, the first man-made satellite “Sputnik” was launched.
Since then, unprecedented new instruments and methods
have been developed in order to explore space, and a
stream of revolutionary discoveries has been achieved.
These discoveries have, in essence, revealed a completely
new universe, and profoundly changed our understanding
of nature and human beings, as well as human life itself.
Einstein predicted that the frontier of natural science
would gradually shift to both macro and micro forefronts,
and current research in space science is aimed at both the
universe in the macroscopic sense, and particles and the
origin of life in the microscopic sense. Among them, the
search for dark matter and dark energy, detection of gravi-
tational waves, and so on, continues to lead the develop-
ment of human society, and open up new scientific fron-



Calling Taikong: A Study Report on the Future Space Science Program in China

tiers.

Being highly explorative, the study of space science
constantly demands novel instruments and spacecraft
technologies, and the acquisition of new data mainly rests
on the progress of new techniques. This trend greatly
boosts the development of space technologies, which also
extends to applications, bringing about potential economic
benefits. Thus, space science has become the main driving
force of space technologies and applications. It is also one
of the major areas which engenders international coopera-
tion. The first reason to go for international cooperation is
because any discoveries need not to be duplicated. It is
vital for both the decision makers and scientists to avoid
duplication when planning a mission. The second reason is
that the number of approved missions are always much
less than that of the proposals due to the limited funds.
The scientists’ demands are unlimited while the govern-
ment’s investment is limited. The need to combine finan-
cial resources is becoming more and more pressing be-
cause of the increasing size and scope of space programs,
and smoothly coordinated programs can often at least
double their overall output.

China has launched more than 100 application sa-
tellites since 1970 when her first man-made satellite—
Dongfanghong-1 was successfully launched. A relative-
ly comprehensive satellite system for various applica-
tions has been established, and China has gradually de-
veloped into one of the world’s space powers. After the
lift-off of the “Wukong” mission on December 2015,
i.e. DArk Matter Particle Explorer (DAMPE) satellite
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whose official delivery to the scientific user was in
March 2016, and the launch of SJ-10 in April 2016, the
first Chinese microgravity and life sciences mission,
further missions will follow. QUantum Experiment at
Space Scale (QUESS) and Hard X-ray Modulation
Telescope (HXMT) will be launched successively in
2016. Chinese space science is entering its most exciting
era. However, the existing space science missions gener-
ally follow the principle of a case-by-case approval sys-
tem, lacking a stable funding system as well as a long-
term national program.

In order to advance China’s space science, and provide
scientific input and suggestions for future development and
national budget allocation, the National Space Science Cen-
ter (NSSC), Chinese Academy of Sciences (CAS) has led a
study on future space science programs in China in
2016-2030 supported by the Space Priority Program (SPP)
on Space Science of CAS. The report, one of the results of
the study, is a short version of the original study report in
Chinese. It consists of 7 chapters. The first chapter is the
overview. Chapter 2 introduces the status of space science in
China. Chapter 3 poses the scientific questions to be ad-
dressed by the Chinese space science community in
2016-2030, of which the two themes are: a) How did the
universe and life originate, and how do they evolve? b)
What's the relationship between the solar system and human
beings? Chapter 4 is the core of this report. The strategic
goals, space science programs and missions, the roadmap
through 2030 and the implementation approaches are pro-
posed hereby in the chapter. Chapter 5 probes into the tech-
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nologies required. Chapter 6 provides an outlook of space
science beyond the year 2030, Chapter 7 concludes the re-

port.

List of main contributors:
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for preparing the text in space physics.
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Zhang Yuanzhong (Institute of Theoretical Physics,
CAS), responsible for preparing the text in space funda-
mental physics.

Long Mian (IM, CAS) and Liu Zhiheng (Institute of
Microbiology, CAS), responsible for preparing the text in
space life sciences.

Meng Xin (NSSC, CAS), responsible for preparing
the text in space integrated technologies, etc.
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has been obtained. It has also been forwarded to a number
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lands, Italy, UK, Germany, Finland, Belgium, Canada,
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whose suggestions and comments are very helpful and
valuable. Our heartfelt thanks goes to the following scien-
tists, of whom Roger-Maurice Bonnet is the lead reviewer:
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Lev Zelenyi, Russian Academy of Sciences (RAS),
Russia.

Cui Wei, Department of Physics, Purdue University,
USA.
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