Department of Mathematical and Physical Sciences

Mathematical and physical sciences are basic disciplines of natural science, and the precursor and basis for the development of contemporary science. Disciplines in mathematical and physical science have clear characteristics, such as big differences between disciplines, strong independence, and pure theoretical research (such as mathematics and theoretical physics, etc.) and experimental studies. Many disciplines belong to “mega-science”, such as high-energy physics, nuclear physics, astronomical physics, high temperature plasma physics, etc. They are very theoretical in studying deep level structures of matter and involving many frontier disciplines. The development of mathematical and physical sciences also supplies theories, methods and means to the development of other disciplines. Research finding in mathematics and physics plays a key role in promoting the progress of both basic and applied scientific disciplines.

Mathematical and physical sciences have extensive interactions with other sciences, such as, mathematics with information science, life science and management science, physics with materials science, life science, information science and chemistry, astronomy with earth science, and mechanics with engineering science and earth science. As a result of extensive interactions with other disciplines, a series of interdisciplinary and cross-boundary disciplines and new research areas have emerged, and at the same time research objects and areas in mathematical and physical sciences are also expanding.

Therefore, the Department has always paid great attention to basic research, and will continue to increase its support to basic research that takes as its primary goals advancing the disciplinary development, promoting originality and meeting the needs of national long-term development and training talented researchers, as well as interdisciplinary research within the Department and across the departments.

International cooperation and exchange play an important role in promoting the development of mathematical and physical sciences. The Department will continue to support a number of high level international cooperative projects in 2008, including major joint research projects, so as to further promote international cooperation and exchange in mathematical and physical sciences, and encourage researchers in mathematical and physical sciences to participate actively in international competition. It is hoped that scientists with cooperation background and qualification submit proposals in time according to the requirements.

In accordance with the strategic needs of the development of mathematical and physical sciences and the overall plan of project funding, the Department has taken some measures in project funding and has strengthened macro guidance in recent years. In 2008, the Department will continue to pay attention to the following aspects:

1. To increase the support on fostering outstanding young talents. In 2007, the percentage of principal investigators under the age of 40 in General Program projects reached 31.96%. In the future, we shall strengthen funding young researchers. The scope of funding to young scientists in 2008 will continue to be expanded in General Program so as to allow more young scientists get funding to conduct independent research.

2. More emphasis will be given to creative research and disciplinary development. Multi-level funding to suit the needs of research will be adopted. The priorities will be given to studies on developing experimental methods and techniques that promote original innovation and have innovative ideas. The funding will be allocated according to the actual needs, which can be up to 500,000 or 600,000 yuan per project. Applicants should pay attention to this policy.

3. To strengthen the macro planning and adjustment and give preferential support to special areas so as to promote sustainable development in these areas. In 2008, preferential supports will be given to the following areas:

1) Physical problems in new energy;

2) Application of mathematics in other disciplines and interdisciplinary problems related to information science;

3) Research and development of experimental methods and techniques with novel research ideas;
4) Pre-research on scientific goals of large-scale national engineering projects;

5) Synchronized radiation methods and technology;

6) Radiation protection and radiation physics;

7) Integration and standardization of computational mechanics software; 

8) Projects needed by disciplinary development or layout, mainly to support important research areas where research basis is still weak in China or that have prospect of development but the research basis is weak in China, or those disciplines or areas that are weak but are still needed due to the national needs in the long run.

The above areas will be given preferential support in 2008. Meanwhile, according to the results of investigation, the Department will increase its support on some other areas.

Funding for Free Application Projects in the Recent Two Years
                                                Unit: 10,000 yuan 
	Scientific division
	2006
	2007

	
	Projects

granted
	Funding 
	Success rate++
(%)
	Projects

granted
	Funding
	Success rate++
(%)

	Mathematics
	Basic mathematics
	102+10*
	2,459
	32.84
	107+10*
	2,761
	33.14

	
	Applied math. and computational math.
	92+10*
	2,159
	30.63
	102+9*
	2,472
	31.81

	Mechanics
	General mechanics
	26+2*
	852
	23.73
	33
	1,039
	25.78

	
	Solid mechanics
	90+6*
	3,034
	24.81
	91
	3,228
	22.92

	
	Fluid mechanics
	32+2*
	1,109
	22.08
	41
	1,392
	21.93

	
	Interdisciplinary mechanics
	36+3*
	1,258
	27.46
	40
	1,417
	27.40

	Astronomy
	Astrophysics
	23+3*
	943
	36.11
	26
	1,016
	38.23

	
	Astronomical measurements and celestial mechanics
	10
	383
	28.57
	7
	252
	26.92

	Physics I

 
	Condensed matter physics
	92+5*
	3,123
	25.46
	110
	3,899
	25.00

	
	Atomic and
molecular physics
	23+3*
	781
	28.57
	24
	829
	27.91

	
	Optics
	38+3*
	1,325
	24.85
	43
	1,529
	22.40

	
	Acoustics
	19+2*
	649
	26.58
	21
	774
	25.93

	 Physics II

	Basic physics and particle physics
	4
5+3*
	1,325
	29.81
	47+2*
	1,403
	33.79

	
	Nuclear physics 

and nuclear

technology and

application
	65+7*
	2,336
	34.45
	64+1*
	2,164
	33.16

	
	Particle physics
and experimental 
facilities for
nuclear physics
	22+2*
	824
	26.09
	37
	1,352
	33.33

	
	Plasma physics
	28+3*
	1,017
	31.63
	36
	1,205
	32.43

	Total
	743+64*
	23,577
	28.05
	829+22*
	26,732
	27.87

	Average funding per project
	29.22 (30.22**)
	31.41 (31.81**)


Notes: * Projects of Small Fund for Exploratory Studies.

** Not including projects of Small Fund for Exploratory Studies.

++ Including projects of Small Fund for Exploratory Studies.
In 2008, the Department of Mathematical and Physical Sciences and the Department of Information Sciences will continue to fund interdisciplinary research proposed from the fields of mathematics and information. Areas to be supported include mathematical methods in modern computer sciences and mathematical methods in information security, information system and advanced control theories. Applicants should mark “interdisciplinary research between mathematics and information” in the application form. Please see details in the sections in the Department of Information Sciences.
Division of Mathematics
Modern mathematics tends to develop towards internal unity among its various branches, and has more and more important potentials of application in various other research areas. According to the characteristics and trend of development of modern mathematics, the Division encourages original research in important issues and open problems in mathematics, and the development of new mathematical methods, models and theories. Interdisciplinary research among different branches of mathematics and application of mathematics in other disciplines are encouraged. This requires that applicants and their research teams have sound basis and capability of research. Research plan should be based on deep understanding of the status in research, main problems and relevant research methods and available means. Through funding of projects, outstanding talents are to be fostered and research adjusted to the international trend, so as to lay a solid foundation for reaching the international level in mathematical research. Application by a single investigator or separated applications in the same research direction from the same research unit are not encouraged. In order to attain a reasonable distribution of projects and appropriate funding scope, we shall strictly control proposals from applicants having on-going NSFC projects.

For basic mathematics, the funding is aimed at maintaining research directions where China is advanced and research areas where China has comparatively large-scale research, promoting the development of research areas that are within the mainstream of international mathematical research but are still relatively weak in China, and encouraging interdisciplinary research among branches of mathematics. 

The funding for applied mathematics and computational mathematics encourages topics having strong practical background and application. Applicants should pay attention to the development in life science, information science, environmental science, energy science and other disciplines closely related to the economic and social development, have a good understanding of important scientific issues in these areas, and actively find cutting points intercrossing with these areas so as to promote the development of applied mathematics.
Division of Mechanics
The Division mainly supports research on basic problems and methods in mechanics, dynamics and control, solid mechanics, fluid mechanics, biomechanics, explosion and impact dynamics. The Division supports, on the one hand, basic research projects that are on the frontiers of international research and have creative academic ideas, and on the other hand, those applied basic research projects that are closely related to sustained development of national economy and society and national security and that promote the development of engineering and technology. The Division encourages experimental research using experimental facilities and key labs in China and advocates interdisciplinary research conducted by scientists from relevant disciplines.

Research on basic problems and methods in mechanics should focus on theoretical studies on mathematical methods, rational mechanics and physical mechanics, and strengthen the intercrossing with mathematics and physics.

Research in dynamics and control should pay attention to the theory and methods of nonlinear dynamics and dynamical modeling and theoretical analysis of problems involving the coupling of solid, flexible, fluid and control problems, and reverse problems in dynamics and dynamical problems of micro and nano scale systems. The Division encourages studies on key issues of dynamics and control problems in major engineering projects.

Applications in the area of solid mechanics should give more considerations on intercrossing with physics, materials science, information and biological sciences, and should be able to propose research topics in engineering application, expand basic theory of continuum mechanics, promote development of micro and nano mechanics and multi field coupled mechanics, strengthen research on constitutive theory of materials at macro, meso and micro scales, damage evolution process and failure mechanism, mechanical behavior of new materials and performance control, structural optimization, endurance analysis and safety evaluations, damage of rock and soil materials, prevention of geological disasters, etc

Applications in fluid mechanics should pay attention to studies on the laws and mechanisms governing complex flows (including non-steady flow, turbulence and multi phase flow problems). The Division will continue to support studies on fluid mechanical problems in aerospace and aviation, ship and marine engineering, civil and hydrological engineering, and chemical engineering, and strengthen studies on fluid mechanical issues in energy, environment and other high-tech and advanced technology areas.

Applications for biomechanics projects should pay attention to mechanical problems related to human health and medical science, pay attention to the intercrossing with life sciences and clinical research, and strengthen studies on new technologies and methods in biomechanics.

Applications for explosive and impact dynamics projects should be closely focused on the safety issues of relevant engineering projects, pay attention to frontier areas, major national needs and interdisciplinary studies, and strengthen studies on dynamic constitutive theory and failure mechanism.

The Division strongly supports studies on instruments, new experimental methods and technique that have innovative ideas, and has special budget for them. Applicants should mark “experimental instruments” or “experimental techniques” in the application form. In order to bring into play the role of computational mechanics software in mechanical studies and engineering problems, the Division will, starting from 2008, support the development of computational mechanics software in the General Program, and focus on supporting the integration and standardization research on independently developed computational mechanics software. Applicants should mark “computational mechanics software” in the application form.

Division of Astronomy
The Division of Astronomy mainly supports research in astrophysics, basic astronomy and astronomical instruments and technology. In accordance with the trend of astronomical development in the world and the present situation in China, the Division supports research proposals with emphasis on the development of technology and instrumentation. Studies based on existing observation apparatus or facilities to be built soon in China will be encouraged. The Division promotes the combination of innovative ideas, observation and theories, and studies on new technologies and methodologies used in astronomy, especially studies which are closely related to the large sky area multi-objects fiber spectrographic telescope (LAMOST), a mega-science project under construction in China. Interdisciplinary research is strongly encouraged so that research groups having special features and influence in international scientific communities can be gradually established. International cooperation and exchange, particularly those using large and advanced facilities abroad for observation and research, will be given great attention and financial support.

Of the General Program projects funded in recent years, studies in astrophysics become the mainstream. In 2007, projects for galaxies and cosmology, stellar physics, solar physics, astrometry and celestial mechanics and astronomical technology and methods (including the history of astronomy) represented 39.4%, 33.3%, 6.1% and 21.2% of the total projects, respectively. Projects funded in astrophysics accounted for 78.79% of the total. Young researchers have become the main force in astronomical research and about 50% of the total researchers are young people under the age of 40.

In 2008, in addition to continuously strengthening support on projects integrating theory and observation and young scientists, emphasis will be given to interdisciplinary research with physics, space science, etc. Compared with the development in the world, research on planetary physics is rather weak in China, and should therefore be enhanced immediately. On the basis of funding the best, the Division encourages research on particle cosmology, celestial bodies in the solar system, and planetary systems in other galaxies, structure and dynamics of ordinary galaxies, infrared astronomy, space astronomical measurement, and astronomical research that addresses the national needs. Priority support will be given continuously to researches in astrometry, celestial mechanics, astronomical technology and methods, and small astronomical research units.

In the next few years, the Division plans to give special support to pre-research around the scientific objectives of LAMOST, and conceptual studies on new technologies that are urgently needed for large-scale telescope and space exploration. In 2008, LAMOST will enter the test observation stage. Its effective diameter will be increased to 4 meters gradually, and the number of optical fibers expands from 250 to 4,000. Preferentially supported research areas related to the scientific goals of LAMOST will include limited observation in the test stage, such as neighboring galaxies, star clusters and search of special celestial bodies. Preparatory studies for large scale observation of LAMOST will include the design of outer galaxy observation, observation strategy and sampling methods, dark matter, dark energy, formation and evolution of galaxies, structure and evolution of the Galaxy, distribution and evolution of poor metal stars, etc.

Division I of Physics
The Division supports research on condensed matter physics, atomic and molecular physics, optics and acoustics, and new research areas formed by the intercrossing between these four disciplines and other disciplines. Support on new interdisciplinary areas emphasizes more on exploratory and basic studies on physical properties.

In order to change the long time dependence on importing advanced research instruments and special software in physics studies, the Division will give priority to support research projects on the preparation of advanced materials, new technologies and methods for experimental measurements in physics research, and the development of new computational methods and software. Starting from this year, more attention will be paid to studies on physical problems in new energy, so as to promote the exploration and development of China in new energy filed.

In the area of condensed matter physics, the Division pays attention to singular quantum phenomenon in electron related systems, quantum phenomena and quantum effects in various low dimensional and small-scale systems or devices that break the classical physical limit, and physical theory and experimental methods related to life science. Encouraged areas of research include basic physical problems in soft matters, structural and physical properties of surface, interface and membrane, physical properties of nano systems, advanced technologies and methods of device physics and nano structures, physical problems in the formation and preparation of new functional materials, and interdisciplinary problems related to condensed matter physics. Emphasis is given to fundamental physical problems urgently needed to be solved in the development of technologies serving major national needs.

Following the development of cold atom, cold molecule and ion catching technology, and the generation of ultra-short pulse light source, atomic physics is now facing challenges of many newly formed research topics. While continuously selecting the best to support in the areas of atomic, molecular and cluster structures and dynamical process, the Division encourages research in cold atomic and molecular physics and application, complex interactions of atomic and molecular systems, principles and key technologies of atomic and molecular precision spectra and precision measurement, and computer simulation of atomic and molecular plasma in materials, energy, life, environment and space sciences.

Studies on optical physics are focused on the basic properties of optical radiation, basic laws of light propagation, interaction of light and matter, etc. The Division encourages studies on physical problems in ultra fast and extremely strong light conditions, micro and nano optics, new quantum frequency markers, optical frequency markers and quantum information, propagation process of light in new media and its characteristics, high resolution, high sensitivity and high precision laser spectrum and its application, and optical process in energy, information, life and space sciences. In addition, optical electronics as well as physical issues in optical electronics are also important research areas. We encourage proposals that closely combine optics with atomic and molecular physics so as to learn from each other.

Much of the research in China is in application field, so the basic aspect should be strengthened. Therefore, the Division encourages fundamental acoustic research related to major needs of the national development. It is hoped that more projects with innovative ideas will appear in areas of hydro-acoustics and marine acoustics, ultrasonic and acoustic effect, structural acoustics and vibrations, acoustic materials, acoustic information processing, noise and control, acoustic problems in information technology, etc.

Division II of Physics
The Division mainly supports research topics in fundamental physics, particle physics, nuclear physics, nuclear technology and application, accelerator physics and detectors, plasma physics and synchronized radiation methods.

The focus of support in fundamental physics is on original studies in theoretical physics and interdisciplinary research between theoretical physics and other disciplines. Stress should be given to current research frontiers, especially important theoretical physical problems that are closely related to experimental studies and raised from scientific experiments and from interdisciplinary considerations.

In the areas of particle physics and nuclear physics, the Division will focus its support on the research of physics issues related to large-scale experimental facilities that are in operation or those to be completed soon, and in particular, the combination of theoretical and experimental studies. In the next few years, a number of large-scale experimental facilities of international cooperation will be in operation successively. In conjunction with international cooperative projects centered on large-scale equipment, the Division will select some proposals of physics in relation to this and give preferential support. The funding will be used to guide research towards the understanding of important physical rules related to the latest experimental results, such as the theory and experiments of phenomenology in particle physics and interdisciplinary research of nuclear physics under extreme conditions with nuclear astrophysics and other disciplines.

For the development of nuclear technology, accelerator and detector, low-temperature plasma and synchronized radiation, it is hoped that fundamental problems can be drawn from the disciplinary development, national demands and through intercrossing with other disciplines, which can facilitate a deeper understanding of the physical laws underlying the development of the discipline and at the same time have important prospects of application. Special emphasis is laid on key technologies and innovative ideas in methodology and intercrossing with other disciplines. In addition, the exploration of mechanisms and rules governing the interaction of matter with instantaneous, high energy, high power and strong field radiation (ion, neutron and electromagnetic fields) may become hotspots in this area. In accordance with this, in accelerator and detector and plasma research, nanometer micro-beam, high power ion beam, strong current accelerators, plasma radiation source and all other advanced radiation sources of nuclear technology will receive more attention.

Concerning applications in nuclear fusion and plasma physics, more attention should be paid to the exploration of new diagnostic means related to large facilities which are in operation at present or will be built soon. In particular, basic research on advanced magnetic confinement fusion and new approaches to inertial confinement fusion and related fundamental physical problems, and key physical problems in fusion studies and computer simulation of various kinds of plasma will be stressed.

In order to ensure a more efficient use of limited funds and research in each field in a benign cycle of sustainable development, the Division encourages researchers all over China using large national facilities to conduct research, encourages studies of independent innovative methods of high resolution diagnosis and detection and important experimental studies for the development of accelerators and detectors, including the development of experimental facilities, and detection and diagnosis devices. The Division will increase the amount of funding according to the actual needs, and give funding priority to projects having more young scientists in the research team.
