  物理学  学科硕士研究生培养方案

Master's degree program in    Physics   
一级学科代码 : 0702
Discipline code:0702
一、学科概况与研究方向
江苏大学物理学学科依托江苏大学物理与电子工程学院建设，在2017年获批物理学一级学科硕士点。作为共建学科，2003年获批光学工程一级学科硕士点，2011年获批电子科学与技术一级学科硕士点。本学科现有博士生导师9人，硕士生导师36人（校外导师5人），其中有教授14人，副教授31人，具有海外留学经历13人。拥有一批优秀的中青年骨干教师，其中省部级人才6人，校级人才9人，已形成结构合理的学术梯队。近5年来，先后承担国家级项目26项，省部级项目17项，科研经费2000余万；发表学术论文220余篇，出版专著与教材4部，授权发明专利20余项。本学科基于物理学基本原理和实验方法，着力研究工程领域与物理学相关的前沿科学和技术问题。
学科研究方向
· 凝聚态物理
量子输运理论，低维凝聚态物理，拓扑材料及拓扑性质，强关联物理，高能物理

· 超声波场理论与检测

新型超声损伤检测与成像技术，激光超声理论与技术，超声物理与声超构材料，声拓扑绝缘体理论与应用，噪声控制理论与材料设计
· 计算物理
碳材料的物性，二维薄膜材料的物性，人工智能与物理学，计算天文物理，计算物理方法及交叉学科
· 功能材料物理及应用

能量转换器件与物理，光电功能材料设计及其应用，薄膜物理学与器件，磁学、磁性材料物理与应用，纳米材料物理与技术

· 量子调控与光物理

光学检测，表面等离激元，微纳器件，冷原子物理，量子计算
Discipline overview and research directions 

The subject of physics of Jiangsu University is built by the College of physics and Electronic Engineering of Jiangsu University and approved in 2017. As a joint discipline, it was approved as the first level master of optical engineering in 2003, and as the first level master of Electronic Science and technology in 2011. There are 9 doctoral supervisors, 36 postgraduate supervisors (including 5 part-time supervisors), 14 professors, and 31 associate professors, among them 13 teachers have experience studying abroad. There are some excellent young and middle-aged teachers, including 6 provincial and ministerial level talents, 9 school-level talents, which has formed a reasonable academic echelon. In the recent five years, the members have undertaken 26 national level projects, 17 provincial and ministerial level projects, which contain more than 20 million grants; besides, the members have published more than 220 academic papers, 4 monographs and textbooks, and authorized more than 20 invention patents. Based on the basic principles and experimental methods of physics, the discipline mainly focuses on the frontier scientific and technological problems related to physics. 
RESEARCH DIRECTIONS : The Master Degree Program in Physics focuses on:

· Condensed matter physics: 
Quantum transport theory, low-dimensional condensed matter physics, topological materials and properties, strongly correlated physics, high energy physics.

· Theory and Detection of Ultrasound Field: 
New ultrasonic damage detection and imaging technology, laser ultrasound theory and technology, ultrasound physics and ultrasound meta-materials, theory and application of acoustic topological insulator, noise control theory and material design.

· Computational physics: 
Properties of carbon materials properties and two-dimensional thin film materials, artificial intelligence (AI) and physics, computational astrophysics, computational physics and interdisciplinary disciplines

· Physics and Application of Functional Materials: 
Energy converter devices and physics, design and application of photoelectric functional materials, thin film physics and devices, physics and applications of magnetic Materials, physics and technology of nano-materials

· Quantum Regulation and Optical Physics: 
Optical detection, surface Plasmon, Micro-nano devices, cold atomic physics, quantum computing

二、培养目标
1.具有正确的人生观、价值观和世界观，遵纪守法，品行端正，学风严谨，团结协作，具有较强的事业心和开拓进取精神。
2. 掌握本学科坚实的基础理论和系统的专门知识，了解本学科国内外发展动态及相关学科知识，能够在物理学及其交叉领域从事科学研究工作或独立担负专门技术工作的能力，在科学或专门技术上有新见解。熟练掌握汉语，具有一定的学术交流的能力。
3. 身心健康、积极向上、有理想、有本领、有担当的，从事物理学研究及其应用的高层次专门人才。
Training objectives 
In order to achieve the goal of this major, following objectives are to be accomplished by the time the candidate completes the 3 years courses.  

(1). With correct outlook on life, values and the world, abiding by laws and disciplines, correct conduct, rigorous style of study, unity and cooperation, strong sense of career and pioneering spirit.
(2). With firm grasp of the basis theory of Physics, professional knowledge and practical skill, professional development and frontiers; being competent of reading and writing scientific papers; with the ability to independently carry out scientific research work, being competent in the specialized field of teaching, research, and physics-related enterprise survey; with a better understand of the theories, techniques, and methods in the field of physics, with new insights in scientific or specialized physical technique. Proficient in Chinese, with a certain ability of academic exchange.
(3). A high-level professional who is physically and mentally healthy, positive, ideal, capable and responsible, and engaged in physics research and application.
三、培养方式及学习年限
Training modes and the duration of study
培养方式
1. 硕士研究生的指导方式可以是导师负责制，也可以是指导小组集体负责制，导师（指导小组）指导研究生培养的全过程。硕士研究生一般在入学一个月内进行师生互选、确定导师。
2. 硕士研究生在导师指导下根据培养方案要求制定个人学习计划。贯彻课程学习与科研并重的原则，使硕士研究生既掌握坚实的基础理论又具有较强的从事科学研究和解决实际问题的能力，此外还应重视扩大知识面和对新兴学科的了解，应经常参加学术讲座和科技活动，增加发展潜力。
3. 硕士研究生的学习应强调以自学为主，导师的作用在于启发他们深入思考与正确判断，培养独立分析和解决问题的能力。为使硕士研究生全面了解本学科新进展和本研究方向的国内外研究动态，更好地锻炼文献资料检索、阅读和综合分析能力，要求硕士研究生在导师的指导下阅读文献资料、翻译外文资料，并定期进行专题研讨，撰写研讨汇报并提交导师审核。

4. 导师（指导小组）不仅负责制订研究生培养计划，指导科学研究、专业实践和学位论文等工作，而且对研究生的思想品德、学术道德有引导、示范和监督的责任。加强研究生的思想政治工作和道德品质教育，采取政治理论课学习与经常性政治思想教育相结合的方法。硕士研究生应认真参加政治理论课和时事政策的学习，积极参加公益劳动和集体活动等。
学习年限
全日制学术型硕士研究生的学习年限一般为三年，在职学术型硕士研究生的学习年限一般为四年。如确有必要可申请延长，最长不超过五年。
Training modes

1.The guidance mode of postgraduate students use the tutor responsibility system, or the collective responsibility system of the guidance group. The tutor (guidance group) guides the whole process of postgraduate training. Generally, the students and teachers choose each other within one month after enrollment.

2. Under the guidance of the tutor, the students make their learning plan according to the requirements of the training program. To carry out the principle of paying equal attention to both curriculum learning and scientific research, the students should master solid basic theories and have strong ability to engage in scientific research and solve practical problems. In addition, they should pay attention to expanding their knowledge and understanding of emerging disciplines. Also, they should participate in academic lectures and scientific activities to improve their potential.

3. The master's study should mainly adopt self-study mode. The tutor's role is to inspire the students to think deeply and judge correctly, and to cultivate them to analyze and solve problems independently. In order to make the postgraduate fully understand the new progress of the subject and the research trends at home and abroad in this research direction, and better exercise the ability of literature retrieval, reading and comprehensive analysis, the postgraduate is required to read the literature and translate the foreign materials under the guidance of the tutor. The tutor and the student should carry out the special discussion regularly, write the discussion report and submit it to the tutor for review.

4. The tutor (guidance group) is not only responsible for formulating the postgraduate training plan, guiding scientific research, professional practice and dissertation, but also has the responsibility of guiding, demonstrating and supervising the ideological and moral character and academic ethics of the postgraduate. To strengthen the ideological and political work and moral quality education of postgraduates, the study of political theory is combined with the regular political and ideological education. Postgraduates should take part in the study of political theory and current affairs policy, and actively participate in public-welfare labor and collective activities.
Duration of study
Duration of study is typically last three and four years for full-time and on-the-job graduate students, respecitively. If some students cannot finish the program as expected, the extension period is generally no more than one year. 
四、课程学分
Course credits 

1、学分要求
Credit requirements 

课程总学分不低于 20 学分，其中学位课不少于 14 学分，选修课不少于 6 学分。
The total credits of the course shall be no less than 20 credits, including no less than 14 credits for degree courses and no less than 6 credits for elective courses.

2、课程设置
Curriculum 
	Course Category

课程类别
	Course Name

课程名称
	Credit

学分
	Term

学期(Spring/Autumn)
	School by which

Courses opened

开课学院
	type of the course

课程性质
	Remark

备注

	Degree courses

学位课
	Public degree course

公共学位课
	Integrated Chinese
综合汉语
	4
	Autumn
	Language & Culture Center

语言文化中心
	bilingual course双语
	Compulsory

必修

	
	
	Overview of China

中国概况
	3
	Autumn
	OEC
	bilingual course双语
	

	
	Basic Theory Course

基础理论课
	Numerical Analysis
数值分析
	2
	Autumn
	School of Mathematical Science 
数学科学学院
	bilingual course双语
	At least 4 credits

至少4学分

	
	
	Mathematical Physics Equation
数理方程
	2
	Autumn
	School of Mathematical Science 
数学科学学院
	bilingual course双语
	

	
	
	Introduction to Condensed Matter Physics
凝聚态物理导论
	2
	Autumn
	College of physics and Electronic Engineering
物理与电子工程学院
	bilingual course双语
	

	
	
	Solid State Theory
固体理论
	2
	Spring
	College of physics and Electronic Engineering
物理与电子工程学院
	bilingual course双语
	

	
	Core Specialized Degree Courses

核心专业学位课
	Advanced Quantum Mechanics
高等量子力学
	3
	Autumn
	College of physics and Electronic Engineering
物理与电子工程学院
	bilingual course双语
	At least 3 credits

至少3学分

	
	
	Advanced Semiconductor Physics

高等半导体物理
	3
	Autumn
	College of physics and Electronic Engineering
物理与电子工程学院
	bilingual course双语
	

	Non-degree course

非学位课
	Specialized Elective Courses

专业选修课
	Lectures on the Frontiers of Physics and Electronic Science
物理与电子科学前沿讲座
	2
	Autumn
	College of physics and Electronic Engineering
物理与电子工程学院
	cutting-edge lecture前沿讲座

bilingual course双语
	Compulsory

必修

	
	
	Ultrasonic Guided Waves in Solids
固体中的超声导波
	2
	Spring
	College of physics and Electronic Engineering
物理与电子工程学院
	bilingual course双语
	At least 4 credits

至少4学分

	
	
	Acoustic Metamaterials
声学人工材料
	2
	Spring
	College of physics and Electronic Engineering
物理与电子工程学院
	experimental course实验平台
bilingual course双语
	

	
	
	Photothermal, photoacoustic effect and the corresponding detection methods
光热光声效应及其

检测方法
	2
	Spring
	College of physics and Electronic Engineering
物理与电子工程学院
	bilingual course双语
	

	
	
	Group Theory
群论
	2
	Spring
	College of physics and Electronic Engineering
物理与电子工程学院
	bilingual course双语
	

	
	
	Modern Analysis and Testing Technology
现代分析与检测技术
	2
	Spring
	College of physics and Electronic Engineering
物理与电子工程学院
	experimental course实验平台
bilingual course双语
	

	
	
	Film Physics and Technology
薄膜物理与技术
	2
	Spring
	College of physics and Electronic Engineering
物理与电子工程学院
	bilingual course双语
	

	
	
	Advanced optics
高等光学
	2
	Spring
	College of physics and Electronic Engineering
物理与电子工程学院
	bilingual course双语
	

	
	
	Optoelectronics
光电子学
	2
	Spring
	College of physics and Electronic Engineering
物理与电子工程学院
	bilingual course双语
	

	
	
	Atomic Optics Foundation
原子光学基础
	2
	Spring
	College of physics and Electronic Engineering
物理与电子工程学院
	bilingual course双语
	

	
	
	Computational Physics
计算物理学
	2
	Spring
	College of physics and Electronic Engineering
物理与电子工程学院
	bilingual course双语
	

	
	
	Quantum Transport Theories
量子输运理论
	2
	Spring
	College of physics and Electronic Engineering
物理与电子工程学院
	bilingual course双语
	

	
	Public Elective

Courses

公共选修课
	All graduate programs in all disciplines throughout the school

全校所有学科的全部研究生课程
	Optional

任选


Note: Please specify the type of the course { English taught course, bilingual course, cutting-edge lecture or experimental course}课程性质中请明确是全英文课程、双语课程、前沿讲座或实验平台课程等

五、拓展学分要求
无
Extended credit requirements
No.
六、实践学分要求
1．学术活动（2学分）
研究生须参加学校组织的国内外知名专家学者的专题讲座、学术报告、研究生论坛等学术研讨活动，参加学术研讨活动后必须形成完整的学术报告。硕士研究生在读期间应参加10次以上学术报告活动。
2．文献阅读（2学分）
本学科列出经典名著的阅读指南参见附录，硕士研究生在开题之前需阅读不低于20篇文献，培养研究生钻研学术文献的能力和自我获取知识的能力。文献阅读于学位论文开题前由导师考核并记录成绩，不合格者不得进入学位论文开题环节。
3．专题研讨（1学分/次）
研究生在学期间必须在学科范围内公开进行文献研读交流、学术研究进展汇报和专题研讨汇报，硕士研究生不得少于2次，鼓励研究生跨学科研讨。专题研讨由导师审核认定。
4. 实践环节（学术型硕士生 1学分）
学术型硕士研究生在校期间必须进行不少于1个月时间的实践环节（教学实践，拟进行大学物理基础实验教学不少于8次，每次3课时），由大学物理实验中心考核认定。
Practice credit requirements

Academic activities (2 credits)
Postgraduates must participate in a certain amount of seminars, academic reports, postgraduate forums and other academic research activities organized by well-known experts and scholars at home and abroad. After participating in the academic research activities, they must finish a complete academic report. Postgraduate students should participate in more than 10 academic activities during their study. 
Literature reading (2 credits)
Please refer to the appendix for the reading guide of classic works listed in this subject. Master's students need to read no less than 20 documents before the opening of the topic, so as to cultivate their ability to study academic documents and acquire knowledge by themselves. Before the opening of the dissertation, the tutor shall assess and record the results of literature reading. Those who fail to pass the examination shall not enter the opening of the dissertation.
Seminar (1 credit / time)
During the semester, postgraduates must study and exchange the literature, report academic research progress and discuss special seminar in the discipline scope. These activities shall not be less than 2 times, and interdisciplinary seminar is encouraged. The special discussion shall be reviewed and confirmed by the tutor.
Practice (1 credit for academic master)
The academic postgraduate must carry out the practice activity (teaching practice： the proposed university physics basic experiment teaching shall not be less than 8 times, 3 hours each time) for at least 1 month in school, which shall be assessed and identified by Physical Experiment Cente.
七、学位论文与学位授予
1．论文开题
开题是研究生培养过程中开展学位论文工作的首要环节。硕士研究生学位论文开题报告审核通过一年（至少8个月）后方可申请送审答辩。具体要求详见《江苏大学研究生学位论文选题与开题的要求及考核办法（暂行）》（江大研字（2018）09号）。
2．完成完整的科研训练与获得相应的科研成果
研究生在学期间必须参与完整的科研训练全过程，获取一定的科研成果，具体要求详见《江苏大学关于研究生在学期间必须完成完整的科研训练与获得相应科研成果的规定》和各学院学位评定分委员会提出高于学校标准的相关要求。
3．论文撰写
学位论文必须在导师指导下由研究生本人独立完成，论文格式参见《江苏大学研究生学位论文撰写格式要求》。
4．论文评阅与答辩
研究生的课程学分、拓展学分和实践学分均满足要求后方可进入学位论文送审、答辩环节。学位论文送审、答辩等要求详见《江苏大学学位授予工作实施细则》和《江苏大学研究生学位论文“盲审”工作办法》等相关规定。
Dissertation and degree requirements 

Dissertation proposal
The proposal of a thesis is the first step in the process of postgraduate training. The thesis defense can be applied for examination after passing the proposal for one year (at least 8 months). For specific requirements, please refer to “the requirements and assessment methods for topic selection and proposal of Graduate Dissertation of Jiangsu University (Provisional)”.
Finish complete scientific research training and obtain corresponding scientific research results
Graduate students must participate in the whole process of scientific research training and obtain certain scientific research results during the semester. For specific requirements, please refer to “the regulations on graduate students must finish complete scientific research training and obtain corresponding scientific research results during their study period of Jiangsu University” and the relevant requirements higher than the school standard proposed by the degree-evaluation committee of each college.
Thesis writing

The dissertation must be completed independently by the postgraduate under the guidance of the tutor. For the format of the thesis, please refer to “the requirements for the writing format of postgraduate dissertation of Jiangsu University”.
Paper review and defense
Only when the course, expansion and practice credits of postgraduates meet the requirements, can they enter into the process of dissertation submission for examination and defense. Please refer to the detailed rules for “the implementation of degree awarding work of Jiangsu University” and “the working methods for "blind examination" of postgraduate degree papers of Jiangsu University” and other relevant regulations.
八、其他要求
详见“江苏大学2020年度研究生培养方案修(制)订工作的指导意见（暂行）”。
Other Requirements 

For details, please refer to "guidance on the preparation of 2020 postgraduate training program of Jiangsu University (Provisional)".
附、需阅读的主要经典著作和专业学术期刊目录
Appendix: Catalogue of professional journals to be read 

一、主要经典著作
Main Classic works 
(1) Xiao Gang Wen, Quantum Field Theory of Many-Body Systems, Oxford University Press.
(2) Alexander Altland, Condensed Matter Field Theory, Cambridge University Press
(3) J.J. Sakurai, Advanced Quantum Mechanics, Cambridge University Press.
(4) E. Fradkin, Field Theories of Condensed Matter Physics, Cambridge University Press.

(5) Philip Phillips , Advanced Solid State Physics, Cambridge University Press.

(6) J. Robert Schrieffer ,Theory Of Superconductivity, Cambridge University Press.
(7) H. Haug, Quantum Theory of the Optical and Electronic Properties of Semiconductors, World Scientific Publishing Co.
(8) A. Auerbach, Interacting Electrons and Quantum Magnetism, Springer.
(9) John W. Negele, Quantum Many-particle Systems, Cambridge University Press.

(10)  C. J. Pethick, Bose–Einstein Condensation in Dilute Gases, Cambridge University Press.
二、主要外文专业学术期刊
Major foreign academic journals 
(1) Review of Modern Physics
(2) Science 
(3) Science advances

(4) Nature and Nature’s Sub issue 

(5) Physical Review A/B/C/D/E/Letters/ Applied
(6) Chinese Physics Letters
(7) Nano Letters

(8) Applied Physics Letters
(9) Optics Letters 
(10) Optics Express 
(11) Scientific Reports

(12) Advanced materials
(14) Journal of Chemical Physics 

(15) Journal of Applied Physics
(16) Applied Physics Express
(17) Journal of the Acoustical Society of America
(18) Ultrasonics 
(19) Journal of Sound and Vibration
(20) Wave Motion

(21) Applied Acoustics
(22) Acoustical Physics 
(23) Europhysics Letters

(24) New Journal of Physics
(25) Journal of Physics 

(26) Applied Optics 

(27) Optics Communications  
(28) Physics Letters A/B

(29) Applied Physics A/B

(30) ACS
(31) Chemical Reviews

(32) Chemistry of Materials

(33) Crystal Growth & Design

(34) Journal of the American Chemical Society

(35) The Journal of Physical Chemistry Letters

(36) Chemical communications

(37) Journal of materials A/B/C

(38) Nanoscale

(39) RSC Advances

(40) Nano energy

(41) Applied Energy

(42) Carbon

(43) Current Applied Physics

(44) Journal of Alloys and Compounds

(45) Materials Letters
(46) Chinese Physics B
(47) Chinese Optics Letters
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