Major Program

Major program is set up to serve the major needs of the national economy, sustainable development of the society and S&T development. It selects scientific issues with strategic significance assembles innovative human resources, conducts multidisciplinary research, and plays the leading and guiding role for further improving the ability of making indigenous innovation in China’s basic research.

Major Program projects will be implemented in the way of unified planning and the initiation of projects in batches. Research areas for the Major Program will be proposed on the basis of in-depth discussions and soliciting opinions among scientists according to NSFC priority areas. It is focused on the growth points resulting from long term funding of NSFC projects, and it is expected that the achievement of important breakthroughs can be made in key scientific issues through the considerable amount of funding.

In Eleventh Five-Year Plan period, NSFC only accepts one integrated application for each Major Program, which should includes both the overall application for the Program and proposals for research projects. Proposals involving only part of the research areas or one of the research projects indicated in the Guide of each Major Program will be not accepted. Each application can contain no more than 5 proposals for project with no more than 2 collaborative research units for each project. Applicant for the application of the Major Program must be one of the PIs of the projects proposed.

In writing the application form, “Major Program” should be selected in the funding category and “application for Major Program” or “proposals for projects” in the sub-category, and the research area of the Major Program should be indicated in the annotation. The text of the application should be in accordance with the outlines of the Major Program.

According to the guidelines of the 8 Major Program projects during the Eleventh Five-Year Plan period announced in 2008, applicants should refine key scientific issues with strategic and fundamental significance and put forward clear, concentrated and interdisciplinary scientific targets. They should be academic leaders with international reputation and have research teams of relative size, excellent facilities and accumulation of research work. Each project will be funded with 10 million yuan for 4 years.
Key mathematical issues in information processing
In the 21st Century, the development of mathematics tends to intercross and integrate among its sub-branches, and many new interdisciplinary research areas have been emerged. Many breakthroughs in mathematics indicate the integration of methods in various different disciplines, which is especially true in the intercrossing of mathematics and information sciences. This project focuses on basic issues in mathematics that are necessarily used in the information processing of communication systems and starts with research on key problems in the area of information processing of the next generation communication systems for developing theory and methods in the next generation of information processing, and further promote the intercrossing and merging of research areas concerned.

The main targets of the project are as follows: to make full use of the guiding role of basic research for developing new methods and new skills in accordance with various security requirements and mathematical problems in the complex iteration system and computation complexity, as well as image processing and reconstruction of network systems based on the intercrossing and merging of mathematics and information sciences, and to promote the intercrossing and integration of research areas concerned in mathematics on the basis of developing basic theory and methods of information processing through solving new mathematical problems in the field of information sciences.

I. Main scientific issues:

1. Multi party security and optimal design in network systems

Theory and algorithm of algebraic coding and decoding, attack resistance of keys in private key and public key systems and computation of multi party security, and application of group and representation in network design and optimization.

2. Iteration and Frame method in information transmission

Iteration system of functions and computational complexity, finite automatic machine and application in information transmission, harmonic analysis theory and application in data compression, signal enhancement and noise reduction, etc.

3. Geometric analysis in image processing and reconstruction

Geometric flow and symplectic geometry and application in image processing, and chromatographic imaging technology based on partial differential equations.

II. Notes to applicants
Proposals should indicate the intercrossing features of the disciplines concerned and emphasize on the intercrossing and merging of main scientific issues.

III. Funding period : 4 years
IV. Funding: 10 million yuan

V. Department in charge
The project is jointly proposed by the Department of Mathematical and Physical Sciences and the Department of Information Sciences, and applications are handled by the Department of Mathematical and Physical Sciences.

Basic theory and key technologies for multi-dimensional microwave imaging

Microwave imaging provides the capability of all time and all weather earth observation which is an important means of resources survey, environmental monitoring and disasters evaluation. Along with the development and application of microwave imaging technology, methods of data acquisition have developed from single wave band, single use and single view point to multi scale, multi frequency, multi polarity, multi view point and multi time phase. Correspondingly, the mechanism of dispersion of the observation target and the representation in the microwave image become more complex, which directly affects the identification and understanding of the observation target. Therefore, systematic research is required on the scientific and objective description of the observation target in various dimensions of resolution, wave band, polarity, view angle and time phase.

This project plans to make close link to the national key program of “high resolution earth observation system”, and to achieve mutual development of basic research and R&D of high technology. Joint proposals by institutes and universities in China sharing their advantages in theoretical research and experimental facilities is encouraged for studying jointly the innovation of theory and technology of multi dimensional microwave imaging.

I. Research targets
In order to make breakthrough in multi dimensional microwave imaging theory and methods, and to provide theoretical and technical support for the high resolution earth observation and future development of microwave imaging in China, it is devoted to the study of the dispersion mechanism of multi dimensional microwave imaging, the development of information processing methods of multi dimensional microwave imaging, the exploration of the mechanism of multi dimensional microwave imaging, the establishment of the theoretical framework for multi dimensional microwave imaging and the innovative experimental platform. It is aimed at typical applied experimental studies of multi dimensional microwave imaging in order to provide theoretical and methodological support to the quantitative survey of high precision mapping of complex land form, 3-D marine exploration, forestry and ecological monitoring.

II. Research contents
1. Study on the scattering and imaging mechanism of multi dimensional microwave
The study is focused on the scattering and imaging mechanism of multi angle microwave, the scattering mechanism of temporal and spatial variation complex fields, the scattering and imaging mechanism of high resolution multi band microwave and polarity of body dispersion, etc. It is also devoted to the study on representation methods of the objectives under multi dimensional observation, the imaging mechanism of polarized interference microwave, the imaging mechanism of multi frequency and multi phase centered microwave, the imaging mechanism of multi angle microwave and the information acquisition mechanism of multi dimensional micro wave imaging.

2. Study on the imaging signal processing of multi dimensional microwave

The study is focused on the imaging signal modeling and processing of multi angle microwave complex field microwave and the imaging multi dimensions signal modeling and processing, as well as high resolution multi band signal modeling and processing of the temporal and spatial frequency polarized region microwave.

3. Experimental study on multi dimensional microwave imaging

It is focused on the study of experimental methods of multi dimensional microwave imaging, the imaging information acquisition methods of multi mode microwave, the establishment of experimental platform for conducting typical experiments of multi dimensional microwave imaging to verify the effectiveness of the theory, model, methods of multi dimensional microwave imaging.

4. Application of multi dimensional microwave imaging in marine remote sensing
It is focused on the study of the response characteristics of marine multi dimensional microwave for typical application, and the establishment of the marine remote sensing model of multi dimensional microwave imaging for studying the parameter inversion methods and the optimization of multi dimensional combination with microwave imaging.

5. Application of multi dimensional microwave imaging in land remote sensing
It is focused on the study of modeling and methods of high precision mapping, the land form measurement, the high precision classification of land objectives, vertical structure parameter inversion for vegetations such as forests and parameter inversion for soil humidity under the vegetation basis of multi dimensional microwave imaging information. It is also devoted to the study on the multi dimensional combinational optimization of microwave imaging in the typical land remote sensing.

The project is jointly proposed by the Department of Information Sciences and the Department of Earth Sciences, and proposals are handled by the Department of Information Sciences. The project is conducted in the period of 4 years with a funding of 10 million yuan. Proposals should cover all research areas announced in the Guide to Programs. Proposals for only part of the research areas of the Guide to Programs will be not accepted.
III. Duration of the project: 4 years
IV. Funds to be provided: 10 million yuan
Ⅴ. Department in charge
The project is jointly proposed by the Department of Information Sciences and the Department of Earth Sciences, and proposals will be handled by the Department of Information Sciences.
Research on the integrated biochemical analytic system of micro-nanofluidics

Microfluidic technique is one of current frontier areas of rapid growing intercrossing disciplines and high technology, and an important technical platform for studying signal detection and handling method in life science, chemistry and information science. Microfluidic analytical system has the superiority of minimization, integration and easy to carry, and provides very wide applied prospects for biomedicine, drug synthesis, screening, inspection and protection of environment, health quarantine, judicial determination, detection and determination of biochemical weapon and so on.

According to the urgent requirement of life science, materials science and national security, as well as the trend of microfluidic analytic system in the world, research on the integrated micro-nanofluidic biochemical analytic system is established as a Major Program project by NSFC. It aims at international scientific frontier and centers on key scientific problems of micro-nanofluidic chip system, and based on the studying platform provided for the application of micro-nanofluidics, fully utilizes the controlling action in nano-liter or p-liter level as well as the features of high flux and multi functions, and studies basic rules and special properties of micro-nanometer channel. By taking bio-macromolecules and cells as research objects and using means of crossing research of multi disciplines, it also explores the accurately location operation, the image formation of tree-dimension, the response excited with time-space resolution, cell lysis, the separation and determination of composition in cell, and the behavior of cell and interactive mechanism between drug small molecule and cell in the micro-nano system in order to strengthen the indigenous creative ability of the country in the integrated biochemical analytic system of micro-nanofluidics and to lay a new foundation of technical innovation for the development of biochemical analytic technology and instrument in China.

1. Scientific targets:
It is to study key scientific issues involved in the location, operation, transport and accurate control of nano-liter or p-liter level, or of mono-molecule and mono-cell in the integrated micro-nanofluidc chip system through the intercrossing of basic disciplines concerned such as chemistry, informatics, life sciences, nanotechnology and fluid mechanics. Some breakthroughs are expected in the indigenous creative ability of basic theory, methodology and experimental techniques in the fields of system integration of micro-nanofluidc chip with multi-function, the minimization and integration of detectors, accurate location operation, image formation of tree-dimension, the response exited with time-space resolution and the separation and determination of composition in cell.
2. Research contents:

1) Integrated system of micro-nanofluidic chip of multi-function

To develop processing technology of micro-nanofluidic chip; 

To study the surface property of micro-nanofluidic channel, as well as the driving and control rule in micro-nanofluidic system;

To develop the integrated system of micro-nanofluidic chip of multi-function such as pre-treatment, mix, reaction, separation, detection and so on.

2) Minimization and integration of (piled) detectors in the system of micro-nanofluidics
To develop detective techniques and detectors compatible with micro-nanofluidic chip, especially piled detectors used in high-flux analysis for providing an analytic and determining technical platform with high-flux, high-sensitivity and high-stability in the micro-nanofluidic and mono-cell analysis.

3) Bionic chip system of micro-nanofluidics

To study the driving and controlling technique of bionic micro-nanofluidics on the basis of evaporation and capillarity for simplifying the structure of driving and controlling system to upgrade the level of minimization and integration of the whole system;

To study the methodology of bionic sampling at nano-liter or p-liter scale;

To study new devices and systems of bionic micro-nanofluidics based on intelligent polymer.

4) Regulating and controlling cell growth by time-space resolution and exited effect in the chip system of micro-nanofluidcs

To explore the accurate location operation, image formation of tree-dimension, response exited by time-space resolution, cell lysis, and separation and determination of composition in cell;

To study the mono-cell behavior in micro-environment of imitated tissue under common and pathological condition, and biological behaviors of cell in the micro-nano bionic system;

To develop the cell immune analytic technique in the micro-nanofluidics, and to develop the immune analytic system with the integration and minimization for the application in clinical analysis.

3. Duration of the project: 4 years
4. Funds to be provided: 10 million yuan

5. Department in charge:
The project is jointly recommended by the Department of Chemical Sciences and the Department of Information Sciences. Proposals will be handled by the Department of Chemical Sciences.
Research on the genome polymorphism of certain Chinese populations

There is about one thousandth difference between human individual genome, and such difference has formed entirely the polymorphism of genome, and just the one thousandth difference has resulted in the adaptive ability of individual to special environment, the sensitivity to drugs, and the susceptive to complicated diseases. It is also indicated that the difference of genetic polymorphism of genome is often provided with the character in colony, and makes one population have the same or close genetic phenotype. Therefore, to carry out research on the genome polymorphism of certain populations will deepen the understanding of constitutes and characters of human population genetics, and provide a dependable molecular basis for the prevention and treatment of diseases, as well as for the R&D of drugs.

The International GapMap Project (HapMap) has drawn millions of polymorphism maps of polymorphic loci within three represent populations in Asia, Africa and Europe, and has dug out a great deal of polymorphic of DNA sequence copies, insertion/deletion polymorphism, polymorphism of chromosomal rearrangement and inversion, etc. It has not only determined the structure of haplotype blocks of stable inheritance (tightly linked) on DNA sequence, but also reckoned the tagSNPs in each “block”. However, due to limited samples, this result can not systematically comprehend the characters of genetic polymorphism of Chinese population. The genetic polymorphism study of Chinese population could only be accomplished by Chinese scientists.

The purpose of the project is to carry out research on genome polymorphism of certain Chinese populations (including the polymorphic of single-nucleotide, DNA sequence copies and chromosomal inversion, etc.) based on the achievement of HapMap plan, so as to understand the genome character of polymorphic constituent of special human populations, and meanwhile, to develop the SNPs molecular markers adapt to Chinese populations and to carry out research on the genome polymorphism and function of Chinese population. 
1. Research contents
1) Constituent research of the genome polymorphism of certain Chinese populations

It is focused on the study of genome polymorphism (including the polymorphic of single-nucleotide, DNA sequence copies, chromosomal inversion, etc.) by selecting some Chinese populations (i.e., population of Mongolian, Tibetan, Li and Han nationalities in Hainan Province, etc.) for realizing the constituent character and possible biological significance.

2) Molecular markers and associated research on the genome polymorphism of Chinese population

It is to develop SNPs molecular markers adapting to Chinese population, and validating by heredity analysis based on the constitute characteristics of genome polymorphism of Chinese population in the use of the gene location and identification of relevant characters. It is expected that the performance will overtake the current micro-satellite molecular markers in genetic background, resolution, veracity and manipulation flux for sufficiently excavating and utilizing China’s genetic resources.

3) Research on the genome polymorphism and function of Chinese population

It is focused on the development of new methods for the conformity of different “-omics” data with genome polymorphism of Chinese population to study the relationship of the genome polymorphism and relevant character of Chinese population on the basis of data information analysis of “-omics” pertaining to different aspects of markers of genome polymorphism, gene expression and gene regulation network.

2. Notes to applicants
The number of institutions involved in the joint application could not be more than 4 because the project composes of 3-4 sub-subjects only.

3. Duration of the project: 4 years

4. Fund to be provided: 10 million yuan

5. Department in charge
This project is recommended jointly by the Department of Life sciences and the Department of Information Sciences. Proposals will be handled by the Department of Life Sciences.
Functional mechanism of metabolic nuclear receptors in the regulation of metabolism of glucose and lipid

The regulation of metabolism of carbohydrate and lipid is an important basic issue in the activity of human life, and the abnormity of metabolism is connected to the parthenogenesis of many important diseases. But so far, the molecular mechanism of metabolic regulation is not explicit and complete. To explain such an important basic physiological issue and further expose the molecular mechanism of metabolic abnormity is the basis for the in-depth study of the pathogenesis of related diseases and the search for effective treatment and cure method.

Metabolic nuclear receptors are a general appellation for a group of nuclear receptors closely related to the metabolism of carbohydrate, lipid and energy. And they play a key role in the important life process like the metabolism of carbohydrate and lipid, insulin secretion, signal transduction, oxidative stress, inflammation, growth and differentiation of cells, etc. It has been discovered that almost all the metabolic nuclear receptors are involved in the regulation of physiological function of the body by affecting the target gene expression profile of each, especially the inner environmental stability of glucose and lipid. Metabolic nuclear receptors strictly regulate the expression of the target genes as the transcription factors including many enzymes participated in redox of glucose and lipid and antioxidant systems within the cells. Under the physiological and pathological status, redox system affects the function of metabolic nuclear receptors by the modification of protein and small molecules. The functional abnormity of metabolic nuclear receptors is possibly the common pathological basis of many closely correlated important metabolic diseases. Therefore, the study of molecular mechanism of metabolic nuclear receptors and its regulation and the metabolism of carbohydrate and lipid within cells provide important theoretical significance and prospect for application.

1. Main scientific problems

1) Interaction of metabolic nuclear receptors with target molecules and ligand molecules
To determine tissue specific genes, proteins and metabolic products of metabolic nuclear receptors; To study the netware regulation of metabolic nuclear receptors to metabolic route of carbohydrate and lipid, and the molecular signal pass-way;

To search and study the new ligand and moderator, as well as the interaction of receptor and ligand. 

2) Molecular mechanism of metabolic nuclear receptors regulating the metabolism of carbohydrate and lipid

To study the mechanism of transcript regulation of metabolic nuclear receptors and ligands in carbohydrate and lipid synthesis, transport, and metabolic pass-ways.
3) Role of metabolic nuclear receptors in the process of abnormal and pathological physiology of glucose and lipid metabolism

To study the role of metabolic nuclear receptors and ligands in the disorder of glucose and lipid of different tissues, and the molecular mechanism of related pathological physiology process.

2. Notes to applicants
The number of institutions involved in the joint application could not be more than 4 because the project composes 3-4 sub-subjects only. 

3. Duration of the project: 4 years
4. Fund to be provided: 10 million yuan

5. Department in charge
This project is recommended jointly by the Department of Life Sciences and the Department of Information Sciences. Proposals will be handled by the Department of Life Sciences.
Research on the tree rings and millennium climate change in China

Since the 20th Century, along with the rapid development of industry, the global warming possibly induced by greenhouse gases resulted from human activities has attracted great attention of all nations in the world. In 1988, the World Meteorological Organization (WMO) and the United Nations Environment Program (UNEP) established the International Panel on Climate Change (IPCC), which got input from thousands of scientists and worked out successively four series of scientific assessment repots on the global climate change, impacts and adaptation. It is confirmed once again that by the “IPCC Fourth Assessment Report: Climate Change 2007” the global mean temperature has increased by 0.76 ℃, and the global-averaged sea level has risen by 20 cm since the 20th Century, and that the global mean temperature will raise by 1.8- 4.0℃ in the 21st Century. These conclusions have caused again great concern in the international community. In order to deal with the climate change issue, the Chinese government established officially the National Leading Group on Climate Change chaired by Premier Wen Jiabao and drew up China’s National Climate Change Program, in which high emphasis is given to the causes of climate change and the scientific projection of future climate change tendency.

Researches on paleo-climate changes show that the earth’s climate has been experiencing an alternate periodic time between cold and warm and between dry and wet climates in history, warmer periods relative to the 20th Century occurred for many times. Therefore, does the greenhouse effect induced by human activities result in the climate warming in the recent 100 years, or the natural factors also play an important role? Will the future climate continue to become warmer or experiencing an alternate periodic time between cold and warm climates just as in the history? At present, these are still controversy issues in the scientific frontier. One of the special objectives of the Coordinated Observation and Prediction of the Earth System in the WCRP Strategic Framework 2005-2015 is to study the sensitivity of the climate system to the forcing of the natural factors and human activities and hereby to estimate the changes caused by specific factors of disturbances.

Therefore, the project aims at reconstructing the time series of climate change in the recent 1,000 years in China through the establishment of the tree-ring climate network in some typical climate regions of China, establishing the evolution models of the millennium climate change through the nonlinear diagnostic analysis, conducting numerical simulation experiments of climate changes, revealing the inter-annual and decadal characteristics and regularities of climate changes over China in the recent 1,000 years and mechanisms responsible for these variations, and identifying the influence of greenhouse effect induced by human activities in the 20th Century on climate change. Finally, the project is to forward a more reasonable estimation of future climate change tendency in order to serve the strategy for addressing climate change in China.

1. Scientific objectives
1) To construct the time series of tree rings in the recent 1,000 years and reconstruct the millennium climate change series for typical climate regions over China;

2) To reveal the characteristics and regularities of the millennium climate change in some typical climate regions of China and establish the associated evolution models by means of tree-ring climate proxy dada and data from the updated meteorological observation network through statistical and diagnostic methods, to perform numerical simulation experiments on the millennium climate change in China, and to compare the simulated results with tree-ring climate proxy data to reveal the mechanisms of the millennium climate change in China;

3) To analyze comprehensively the results of the extension of tree-ring climate series, the evolution models of the millennium climate change, and the associated numerical simulations, to project future climate change tendency in China, especially on the inter-decadal scale, and to provide a scientific basis for the implementation of China’s National Climate Change Program.
2. Research contents
1) To analyze climate data from the updated meteorological observation network in China and identify the optimized distribution of tree-ring sampling sites, and to integrate the existing tree-ring climate proxy data, enhance researches on the responses of tree-rings to climatic and hydrological processes, make breakthroughs in the tree-ring climate research for monsoon regions of China, construct the time series of tree rings proxy data, and reconstruct the millennium climate change series for typical climate regions of China.

2) To conduct statistical and diagnosis analyses using tree-ring climate proxy data and updated observed climate data, and to reveal the characteristics and regularities of climate change in the recent 1,000 years in China.

3) To carry out numerical simulation experiments on the process of climate change in the recent 1,000 years in China using the advanced air-sea coupled climate model and such millennium change data as the surface feature (snow/ice and land use), volcano activity and solar radiation as the time-varying external forcing and considering the random perturbation of solar radiation, and to compare the results of numerical experiments with the millennium tree-ring climate proxy data to reveal the mechanisms of the millennium climate change in China.

4) To construct the evolution models of climate change in some typical climate regions of China by means of the nonlinear dynamic theory and methods, integrating the tree-ring proxy data and updated observed climate data.

5) To integrate the results of the extension of the tree-ring climate series, the evolution models of climate change, and the numerical simulation and present a scientific estimation of climate change tendency in China.
3. Duration of the project: 4 years
4. Funds to be provided: 10 million yuan
5. Department in charge
The project is recommended jointly by the Department of Earth Sciences and the Department of Life Sciences, and proposals will be handled by the Department of Earth Sciences.
Fundamental research on organic/inorganic hybrid semiconductor materials

With the rapid development of information science and technology, semiconductor materials, as the main material foundation, have played a tremendous role for more than half a century and have been promoting the information optoelectronic technology to develop in the directions of being renewable, ultra-fast response, ultra-high capacity and high-level integration. In recent years, with the emerging of energy crisis and the popularity of environmental awareness, there is an increasingly urgent demand for the development of highly efficient optoelectronic and electro-optical conversion semiconductor materials. Simultaneously, semiconductor materials and related devices with simple manufacturing process and reduced energy consumption are highly required. However, it is difficult for the existing semiconductor materials to meet with the above requirements. Since 1980’s, organic/inorganic hybrid semiconductor materials have been developed through structural and functional composition, offering the possibility of combining both advantages of organic and inorganic components. In these composite systems, the organic component offers useful properties such as design diversity, flexibility, easy processing, etc., while the inorganic component offers potential advantages such as high electrical mobility, mechanical and thermal stability, etc., usually resulting in synergetic and optimization effects. Such composite materials are a new type of semiconducting hybrid materials consisting of two or more organic and inorganic components, becoming one of the key materials for the future development of information and energy technologies. A series of new scientific issues, such as new phenomena, new structures and new effects brought about by the composition, must be resolved in order to promote the development of materials sciences. Research on organic/inorganic hybrid semiconductor materials is characteristic of large-span and multidisciplinary intersection and is one of the most active, creative and forward-looking research direction in materials science. Such research belongs to preferential development areas in the fields of information, energy and new materials in "the National Guideline on Medium and Long Term Plans for Science and Technology Development (2006-2020)" and "the Eleventh Five-Year Plan of the National Natural Science Foundation of China".

Fundamental research on organic/inorganic hybrid semiconductor materials should be implemented on the basis of large-span, multidisciplinary and substantive intersection, and the scientific objectives are as follows: to achieve important innovations on the composite principles, composite structures, characteristics of the composite interfaces, photoelectric conversion processes, carrier transport mechanism, structural stability and related theoretical issues of organic/inorganic hybrid semiconductor materials with the discovery of new phenomena, new structures and new effects due to the organic/inorganic composition in focus, to make breakthroughs in key technologies such as the methods for obtaining high carrier mobility, controllable preparation and low-cost processes with emphasis on exploring new principles, new functions and new mechanisms, and to seek world leading innovative achievements in the fields of thin-film transistors, thin-film solar cells (not dye-sensitized type), which are of potential applications.

1. Research contents

1) Design of organic/inorganic hybrid semiconductor materials and study of easy fabrication process technology with controllable structure: to investigate the adjustment of materials’ micro-structures during the design and preparation processes. The introduction of innovative composition means and easy preparation and processing methods will be highly encouraged.

2) Research on the surface and interfacial properties of organic/inorganic hybrid semiconductors: in combination with theoretical simulation, to study the surface and interface structures and characteristics, photoelectric conversion processes as well as the carrier injection and transport mechanisms in different interfaces, in the interfacial buffer layers and in the bulk phases of the composite materials.

3) Study on the structural stability of organic/inorganic hybrid semiconductor materials: to investigate the evolution and control of the structure of organic/inorganic hybrid semiconductor materials as well as the approaches to stabilize the structure under the influence of light and heat.

4) Study on organic/inorganic hybrid semiconductor materials with high carrier mobility: to explore the relationship between the structure and long-distance carrier transport properties of organic/inorganic hybrid semiconductor materials as well as the methods to achieve high carrier mobility. New principles, new functions and new mechanisms will be emphasized.

5) Design and fabrication of organic/inorganic hybrid semiconductor devices: to study the relationship between thin-film morphologic structure and device performance, and to explore the device operation mechanism, device design and device fabrication processes. The integration design and fabrication covering materials and devices will be encouraged.

2. Duration of the project: 4 years

3. Funds to be provided: 10 million yuan
4. Department in charge
The project is jointly recommended by the Department of Engineering and Materials Sciences, Department of Chemical Sciences, Department of Information Sciences and Department of Mathematical and Physical Sciences. Proposals will be handled by the Department of Engineering and Materials Sciences.
Research on major fundamental and technological issues in emerging e-business

The rapid advancement of IT nowadays has enabled e-business to play an increasingly critical role in the economy. The new century has witnessed the emerging features of e-business in China in a significant way, which are characterized by mobility (ubiquitous), virtualization, extreme data, personalization and sociality. It is the result of tremendous progress of information and communication technologies along with great social-economic changes including the globalization of service sectors, diversified market needs and extensively established social networks.

E-business is not only an important aspect of core competence in organizations, but also an inseparable part of the country’s overall competitiveness, which explains why countries across the world regard e-business research as a high priority in the new wave of global competition. Coupled with the distinctive characteristics of e-business development in China, an in-depth study on underlying theories and patterns of emerging e-business activities will not only contribute to the intellectual knowledge in management for e-business, but also provide sound guidelines for e-business practice in innovation and effectiveness improvement, which will enhance China’s economy in the global market.

1. Scientific objectives
In line with the new features of e-business such as mobility (ubiquitous), virtualization, extreme data, personalization and sociality, the project is to focus on major fundamental issues in various business activities and gain the understanding of essential theories and patterns of emerging e-business in three aspects: (1) behavior patterns of participants, (2) mechanism and evolution of micro-markets, and (3) key enabling technologies. The project also expects to establish e-business research experimental platforms for improving research means and efficiency, as well as to cooperate with application collaborators on demonstration projects to testify theoretical findings.

2. Research issues

1) Behavior patterns of e-business participants

It focuses on cognitive features and behavior patterns of individuals and enterprises/organizations, as well as on the related trust mechanisms in the context of emerging e-business and Chinese culture. Research topics may cover: search, browsing and purchasing behaviors of mobile/online consumers and impact factors; utility models and satisfaction measurement of individual consumers in e-business; e-business individual consumers’ behavioral patterns under insecure conditions; interactive mechanisms of online and offline transactional behaviors; factors impacting enterprises’ e-business adoption behaviors; diffusion patterns of emerging e-business in an organization; value creation mechanisms of e-business and its external factors; Internet-based service outsourcing decision-making and its impact; measurement and evaluation of online credit and trust; novel Internet trust mechanism and modeling, etc.

2) Structures of micro-markets and business models

Research should be focused on the mechanisms for market pricing and innovation for business models in emerging e-business activities. Research topics may cover: revenue management models of buyers and sellers in different market structures, complex dynamic pricing mechanisms of e-transactions, bidding and tendering strategies and new auction models, micro-mechanism design and optimization of transactions in e-market, innovation, dissemination and evolution of e-business models, impact of new technologies on e-business model innovation, online/offline multi-channel coordination, resource optimization and modeling, etc. 

3) Service-oriented business intelligence and knowledge management

Based on the features of emerging e-business and actual needs of precise marketing, comparison shopping and supply chain/delivery optimization, the project focuses on the theories and approaches of knowledge management and intelligent generation in e-business. Research topics may cover: representation of business knowledge with mobility features and data mining methods, data collection and knowledge integration for distributed intelligent business nodes, knowledge acquisition technologies with unstructured information, web-based data feature extraction and real-time dynamic analysis, real-time decision support theories and methods of mobile (ubiquitous) networks, theoretical foundations of personalized online recommendation technologies, new methods and principles of intelligent matching based on natural languages, etc. 

　

4) Market complexity and social experimental platforms for e-business

Research focuses on complexity evolution and risk management technologies in the emerging e-business markets and aims at establishing platforms for e-business experiments and research. Research topics may cover: formation and evolution of market structures under different network and communication environments, complexity of structure changes in market participants, formation and evolution of online business communities and the impact on market, risk management technologies of emerging e-business and its theoretical foundations, intelligent identification and authentication technology of mobile terminals, design and development of social experimental platforms for e-business participants, specific analytical tools (for example, for participant behavior, pricing and credit, evaluation of business models, network security, etc.) on the interactive platforms, exploration of computation and experimental methods for e-business standards, etc. 

3. Duration of the project: 4 years
4. Funds to be provided: 10 million yuan

5. Department in charge
The project is jointly recommended by the Department of Management Sciences, Department of Information Sciences and Department of Mathematical and Physical Sciences. Please send proposals to the Department of Management Sciences.
