
 光学与电子信息 学院集成电路工程领域、软件工程领域学位硕士研究生课程简介
	课程名称：天线原理与设计
	课程代码：182.576

	课程类型：□公共课  □专业必修课    █ 专业课程    □其它：          

	考核方式：考查                            
	教学方式：讲授

	适用领域：软件工程
	适用层次： 博士 硕士  

	开课学期：秋
	总学时：32
	学分：2

	先修课程要求：182.B03电磁场与电磁波

	课程组教师姓名
	职 称
	专 业
	年 龄
	学术方向

	王晓川
	讲师
	电磁场与电磁波
	31
	微波技术与天线

	课程负责教师教育经历及学术成就简介：

教育经历

· 2005年7月，毕业于华中科技大学 电子科学与技术系，获得工学学士学位；

· 2010年7月，毕业于华中科技大学 电子科学与技术系，获得工学博士学位；

· 2010年9月，留校任教，讲师。

学术成就

主要研究方向为微波技术与天线，该方向是“电子信息功能材料教育部重点实验室（B类）”重点建设方向。作为主要负责人，参与的研究项目包括：基础科研一项、北斗二代卫星导航系统预研项目一项、博士点基金项目以及企业横向合作项目等多项。目前已在国内外重要刊物上发表文章十余篇，多篇文章被SCI、EI收录。

	课程教学目标：

天线是无线电通信、广播、导航、雷达、测控、微波遥感、射电天文以及电子对抗等各种民用和军用无线电系统必不可少的设备之一。天线与电波传播的理论与技术研究作为组成无线电科学的重要分支学科，具有广泛实用意义与科学意义，其研究成果将直接影响电磁波工程系统的整体水平。

本课程作为研究生阶段选修课，其主要任务是使学生在学习过电磁场与电磁波等基础课程后，进一步掌握天线理论的基本概念和基本分析方法、典型天线的工作原理和设计思想以及无线传播的相关概念，培养学生的分析问题和解决问题的能力，为今后从事天线理论研究与工程设计工作打下坚实的基础。

课程大纲：（章节目录）

第一章  绪论

§1.1  无线应用介绍
§1.2  天线的功能
§1.3  天线发展概况及方向

§1.4  天线的分类
第二章  电波传播理论
§2.1  电波传播基本理论

§2.2  电波传播模式

第三章  基本辐射单元与天线基本参数

§3.1  麦克斯韦方程

§3.2  边界条件与唯一性定理

§3.3  坡印廷矢量

§3.4  辐射问题中的麦克斯韦方程组的求解

§3.5  矢量位与标量位

§3.6  点源的概念

§3.7  电基本振子的辐射

§3.8  天线的基本参数

§3.9  磁基本振子的辐射

§3.10  对偶原理与广义麦克斯韦方程组

§3.11  镜像原理

§3.12  等效原理

§3.13  惠更斯元与巴比涅原理

§3.14  理想缝隙天线

第四章  对称振子天线
§4.1  对称振子天线的场求解

§4.2  场区的划分

§4.3  等效传输线法

§4.4  感应电动势法

§4.5  平衡不平衡转换

第五章  天线的测试及商用设计软件

§5.1  接收天线理论
§5.2  互易定理

§5.3  极化效率
§5.4  接收天线参数

§5.5  天线的测量场地

§5.6  天线的测量设备

§5.7  不同天线参数的测量方法
§5.8  商用天线设计软件
第六章  阵列天线

§6.1  二元阵及方向性相乘原理
§6.2  均匀直线阵

第七章  典型线天线
§7.1  水平同相天线

§7.2  八木天线

§7.3  基站天线
§7.4  单极子天线

§7.5  螺旋天线

§7.6  四臂螺旋天线

§7.7  背射天线

第八章  行波天线与非频变天线

§8.1  行波天线基本概念与理论

§8.2  行波长导线天线

§8.3  菱形天线
§8.4  非频变天线基本概念与理论

§8.5  平面等角螺旋天线

§8.6  阿基米德螺旋天线

§8.7  对数周期天线

第九章  微带天线

§9.1  微带天线的分类

§9.2  微带天线辐射机理

§9.3  线极化微带天线设计
§9.4  微带天线小型化技术

§9.5  微带天线宽带与多频带技术

§9.6  微带天线圆极化技术

§9.7  圆极化微带天线设计

第十章  缝隙天线与介质谐振器天线
§10.1  缝隙天线的物理模型

§10.2  平板缝隙天线

§10.3  波导缝隙天线阵
§10.4  介质谐振器天线

第十一章  喇叭天线
§11.1  喇叭天线的分类与最优喇叭尺寸

§11.2  矩形喇叭

§11.3  圆锥喇叭
§11.4  加脊喇叭

§11.5  波纹喇叭

第十二章  反射面天线与透镜天线
§12.1  平面反射器天线

§12.2  直角反射器天线

§12.3  抛物面反射器天线
§12.4  球面反射器天线

§12.5  卡塞格伦天线

§12.4  透镜天线

第十三章  特殊功能天线
§13.1  可重构天线

§13.2  单脉冲天线

§13.3  智能天线
§13.4  相控阵天线

§13.5  合成孔径雷达

第十四章  典型天线设计实例


	教材： 《天线与电波传播理论》   闻映红   清华大学出版社

	

	主要参考书：

（1）《天线理论－分析与设计》，C.A.巴拉尼斯，钟顺时等译，电子工业出版社

（2）《天线与电波传播》，宋铮 等，西安电子科技大学出版社

（3）《天线与电波传播》，王增和，机械工业出版社

（4）《天线与电波》，周朝栋，西安电子科技大学出版社

（5）《天线原理》，魏文元 等编 国防工业出版社 

（6）《天线原理》，王朴中 等编 清华大学出版社

（7）《天线原理与设计》，康行健 编 国防工业出版社

（8）《天线原理与设计》，谢处方、邱文杰，西安电子科技大学出版社 



研究生课程简介

	课程名称： Antenna Theory and Design
	课程代码：182.576

	课程类型：█Elective Course for Master Degree Students

	考核方式：Check                           
	教学方式：Lecturing

	适用领域：Information Materials and Components of Electronics 

	开课学期：Fall    
	总学时：32
	学分：2

	先修课程要求：182.B03 Electromagnetic Fields & Electromagnetic Waves

	课程组教师姓名
	职 称
	专 业
	年  龄
	学术方向

	 Xiaochuan Wang
	Lecturer
	Electromagnetic Fields & Electromagnetic Waves 
	30
	Microwave Technique and Antenna

	Course Team Teacher Education Experience and Academic Qualification：

Education Experience:

· Jul,2005  Graduated from Huazhong University of Science and Technology ,Department of Electronic Science & Technology, Master Degree

· Jul,2010  Graduated from Huazhong University of Science and Technology ,Department of Electronic Science & Technology, PhD Degree

· Sep,2010  as a Lecturer 

Academic Qualification：

The main research field is Microwave Technique and Antenna, which is a key construction direction of the "Key Lab of Functional Materials for Electronic Information (B). MOE". As a principal, participates in research project such as basic research, pre-research program of second generation of Beidou satellite navigation system, doctoral program of the Ministry of Education as well as horizontal cooperation items among enterprises, etc. Up to now, has published more than ten papers at important journals at home and abroad, and most included by SCI & EI.



	Teaching goal:

Antenna is one of the indispensable equipment used in all kinds of civil and military radio systems such as radio communication, broadcasting, navigation, radar system, measurement and control, microwave remote sensing, radio astronomy, and electronic warfare. Research of theory and technology of antenna and radio propagation as an important branch of radio science, is an applied basic discipline and interdisciplinary with Extensive practical significance and scientific significance, and the research results will have a direct impact on the overall level of electromagnetic engineering system.
   As a postgraduate elective course, the main task of the course is to make students further grasp the basic concepts of antenna theory, the basic analysis methods , the working principles and the design ideas of typical antennas and related concepts of radio propagation, after they study the foundation courses such as 《electromagnetic field and electromagnetic wave》. This course can also help student cultivate their abilities to analyze and solve problems, and lay a solid foundation for that they engage in theoretical research and engineering design of antenna in the future.
Course outline:

Chapter 1  Introduction

§1.1  Introduction of antenna applications

§1.2  Function of antenna

§1.3  Development situation and direction of antenna

§1.4  Classification of antenna

Chapter 2  Theory of radio propagation

§2.1  Basic theory of radio propagation
§2.2  Modes of radio propagation

Chapter 3  Basic radiation unit and antenna parameters

§3.1  Maxwell's equations

§3.2  Boundary conditions and the uniqueness theorem
§3.3  Poynting vector

§3.4  Solution of maxwell's equations in the radiation problems

§3.5  Vector potential and scalar potential

§3.6  Concept of point source
§3.7  Radiation of basic electric dipole

§3.8  Basic parameters of antenna
§3.9  Radiation of basic magnetic dipole

§3.10  Duality principle and generalized maxwell's equations
§3.11  Image theory

§3.12  Equivalence principle

§3.13  Huygens element and Babinet principle
§3.14  Ideal slot antenna
Chapter 4  dipole antenna

§4.1  Field solver of dipole antenna

§4.2  Division of field region

§4.3  Method of equivalent transmission line
§4.4  Method of induction electromotive force
§4.5  Transformation between balance and imbalance 
Chapter 5  Test of antenna and commercial design software

§5.1  Theory of receiving antenna
§5.2  Reciprocity theorem
§5.3  Efficiency of polarization
§5.4  Parameters of receiving antenna
§5.5  Measuring sites of antenna 

§5.6  Measuring equipments of antenna

§5.7  Measuring methods of different parameters of antenna

§5.8  Commercial software of antenna design
Chapter 6  Array antenna

§6.1  Binary array and directional multiplication principle
§6.2  Uniform linear array
Chapter 7  Typical wire antenna

§7.1  Co-phased horizontal antenna
§7.2  Yagi antenna
§7.3  Base station antenna
§7.4  Monopole antenna
§7.5  Helix antenna
§7.6  Quadrifilar helix antenna

§7.7  Backfire antenna
Chapter 8  Traveling wave antenna and frequency independent antenna
§8.1  Basic concept and theory of traveling wave antenna
§8.2  Traveling wave long wire antenna
§8.3  Rhombic antenna
§8.4  Basic concept and theory of frequency independent antenna
§8.5  Planar equiangular spiral antenna

§8.6  Archimedean spiral antenna
§8.7  Log-periodic antenna

Chapter 9  Microstrip antenna
§9.1  Classification of microstrip antenna
§9.2  Radiation mechanism of microstrip antenna
§9.3  Design of linearly polarized microstrip antenna
§9.4  Miniaturization technologies of microstrip antenna
§9.5  Broadband and multiband technologies of microstrip antenna
§9.6  Circular polarization technology of microstrip antenna
§9.7  Design of circular polarization microstrip antenna
Chapter 10  Slot antenna and dielectric resonator antenna
§10.1  Physical mode of slot antenna
§10.2  Tablet slot antenna

§10.3  Waveguide slot antenna array

§10.4  Dielectric resonator antenna
Chapter 11  Horn antenna

§11.1  Classification of horn antenna and the optimal speaker size

§11.2  Rectangular horn

§11.3  Conical horn

§11.4  Clip ridge horn
§11.5  Corrugated horn
Chapter 12  Reflector antenna and lens antenna
§12.1  Planar reflector antenna

§12.2  Rectangular reflector antenna

§12.3  Paraboloid reflector antenna
§12.4  Spherical reflector antenna
§12.5  Cassegrain antenna
§12.6  Lens antenna
Chapter 13  Special function antenna
§13.1  Reconfigurable antenna

§13.2  Monopulse antenna

§13.3  Smart antenna

§13.4  Phased array antenna

§13.5  Synthetic aperture radar
Chapter 14  Typical examples of antenna design



	Textbook: 《Antenna and Theory of Radio Propagation》 Wen Yinghong Tsinghua University Press

	Main reference books:

(1) 《Antenna theory—analysis and design》, C.A. Bala Nice, Zhong Shunshi etc Translated, Electronic Industry Press.

(2) 《Antenna and radio propagation》, Song Zheng etc, Xidian University Press.
(3) 《Antenna and radio propagation》, Wang Zenghe, China Machine Press.
(4) 《Antenna and radio wave》, Zhou Chaodong, Xidian Press.
(5)  《Principle of antenna》 , Wei Wenyuan etc edit, National Defense Industry Press.
(6) 《Principle of antenna》, Wang Puzhong etc edit, Tsinghua University Press.
(7) 《theory and design of antenna》, Kang Xingjian edit, National Defense Industry Press.
(8) 《theory and design of antenna》, Xie Chufang, Qiu Wenjie, Xidian University Press.





