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Warm-up 

I.  Lead-in
Answer the following questions.

1. What is physics? 

2. When did it emerge as a separate science?

II.  Listening
Fill in the missing words according to what you hear.
Laser Work Earns Trio Nobel Prize for Physics
The Nobel Prize in physics has been awarded to three scientists for their work on    1    and high precision measurements using lasers. Roy Glauber, John Hall and Theodor Haensch will share the $1.3 million prize. Engineers have used their observations to improve    2    Global Positioning System technology and other instruments.
Research by Hall, 71, of the University of Colorado, and Haensch, 63, of the Ludwig- Maximilians-University in Germany, determined the color of light at the    3    level. Their work, which used light to measure the internal structure of atoms, helped advance a technique that has been used to an accuracy of 15 decimal places.
Their research builds on the fundamental theoretical work of Harvard University’s Roy Glauber, who won the other half of the prize for discoveries of how    4    interact at the subatomic scale. Glauber showed in the 1960s that the particle nature of light affected its behavior under certain circumstances. Although those conditions are rarely observed in nature, they are often relevant in    5    optical instruments.
Glauber is eighty years old and a physicist at Harvard. He’s sharing the prize for his theoretical work, pencil and paper    6   , done in the 1960s that formed the basis of something called “   7    optics”. His work explained after the laser was invented how it was the darn thing actually worked in full detail. And it provided the fundamental framework for how particles of    8    with atoms and molecules.
   Also this morning, Hall will share the other half of the Nobel Prize with German Theodor Haensch for their    9    work. Working together and sometimes in competition, they perfected a way to measure colors or    10    of light very, very accurately, to 15 decimal places. 
Text A  Physics

Physics is the science of changes in the nature. The major branches of physics are mechanics, optics, electricity, magnetism, acoustics, heat, and atomic physics. These branches are linked by such concepts as energy, mass, force, acceleration, and charge.
Other sciences involve applications of physics and have contributed to its growth. They include astronomy, geophysics, physical chemistry, biophysics, aerodynamics, hydrodynamics, plasmaphysics, and solid-state physics.
The Establishment of Physics
Mechanics. The first recorded dynamical theory was set forth by Aristotle who established the field of dynamics, a branch of mechanics that deals with relationships between motion and force. 
Besides dynamics, another branch of mechanics is statics, the study of bodies at rest subject to various combinations of forces. The pioneer in this subject was Archimedes, founder of hydrostatics. His calculation of the center of gravity of various geometrical shapes was one of the first successful applications of mathematics to physics.

Optics. Optics was the next major branch of physics to be studied. Euclid, the famous Greek mathematician initiated the science of geometrical optics.

The most complete treatise on optics in antiquity was compiled in the 2d century A.D. by Ptolemy.

Revival of Physics
The revival of science in Europe began in the 13th century with the introduction of major works of Plato, Aristotle, and other Greek writers that had been preserved in Islam. 

The extensive discussion of motion and force in the late Middle Ages prepared the way for Galileo and Newton in the 17th century. This may be regarded as a shift from the Aristotelian to the Platonic world view.

The Age of Galileo. Born in Pisa in 1564, Galileo Galilei is known for an experiment on falling bodies that he supposedly conducted at the Leaning Tower of Pisa. He made a conclusion that all bodies fall at the same rate (ignoring air resistance).

Galileo also was involved in the debate on whether the earth or the sun was the fixed center of the universe. This argument is one of the first definite statements of the law of inertia.
Descartes and Huygens. The 17th century French philosopher Rene Descartes crystallized the general dislike for the assumption of “action at a distance”. Although Descartes accepted Galileo’s principle that objects tend to move in a straight line, he assumed that there is never any empty space into which a body can move. Consequently, the only possible motion is the rotation of a ring of particles, a vortex.
The theory of collisions of bodies was worked out on this basis by the Dutch physicist Christian Huygens in the 1660’s. Besides establishing the law of conservation of momentum, Huygens found that another quantity, mv2 remains constant in collisions of perfectly elastic bodies. This quantity was the first specific example of the later general concept of energy.

The Age of Newton. Born in 1642, Isaac Newton made his three major discoveries — the mathematical theory now known as calculus, the theory of gravity, and the composition of light in his early 20’s. His major work, Mathematical Principles of Natural Philosophy was published in 1687.
A Unification of Physics
During the first half of the 19th century there were a number of discoveries linking different areas of physics.

In France, Charles Coulomb had shown in the 1780’s that electrostatic and magnetic forces obey an inverse-square law similar to Newton’s universal law of gravity. In 1820, the Danish physicist Hans Christian Oersted founded the first direct interaction between electricity and magnetism. 

Heat. Steam-engine technology, stimulated detailed study of the connection between heat and mechanical work Sadi Carnot laid the foundations of thermodynamics in 1824. He believed that heat is a substance, “caloric,” that remains unchanged as its flow produces mechanical work. 

Energy. The grand generalization that emerged from these discoveries was the principle of conservation announced independently in the 1840’s by Julius Robert Mayer and Herman von Helmholtz in Germany, Joule in England, and Ludvig Colding in Denmark. 

Atoms and Atomic Motions. Once it was established that heat can be converted to mechanical energy, it seemed natural to assume that heat is a form of mechanical energy on the atomic level. 

Modern atomism began with the work of the English chemist John Dalton. His atomic theory provided a method for determining the relative atomic weights of different elements. 

Electromagnetic Work. Perhaps the greatest triumph of theoretical physics in the 19th century was Maxwell’s theory of electromagnetic waves. Maxwell derived a set of equations linking changes in electric and magnetic fields. 
The Age of Einstein
The leader of the revolution in the 20th century physics was Albert Einstein. Einstein published three of his major theories — on Brownian movement, relativity, and the photon in 1905. His fame brought him a Nobel Prize in 1921. Einstein’s theory of relativity was introduced in 1905.
Quantum Mechanic
The resolution of many puzzles — the wave-particle dualism, the electronic structure of atoms, the chemical bond, electrical conduction in metals, the superfluidity of liquid helium — came with the development of quantum mechanics around 1926. Its inventors were Werner Heisenberg and Erwin Schrodinger, with major contributions by Max Born and P.A.M. Dirac. 

Physics in the Nuclear Age
The growth of physics since 1939 has been influenced in many ways by the development of the atomic bombs, initiated in the United States by Einstein’s letter to President Roosevelt in that year.

Application and refinements of physical theory flourished in the later part of the 20th century. A large share of the research funds was devoted to accelerators used to study high-energy collisions of elementary particles. The result was the discovery of many more particles, most of which are related in dimly understood ways to be the electron, proton, neutron and photon.
(942 words)

New Words
	mechanics /(((((((((/ n.
	a branch of physical science that deals with energy and forces and their effect on bodies （用作单数）力学，机械学

	optics /(((((((/ n.
	the scientific study of sight and the behavior of light, or of other radiation or particles （用作单数）光学，光学系统，光学器件

	magnetism /((((((((((/ n.
	1.  attraction for iron; associated with electric currents as well as magnets; characterized by fields of force磁性，磁力2.  the branch of science that studies magnetism 磁学

	acoustics /((((((((((/ n.
	a science that deals with the production, control, transmission, reception, and effects of sound声学，音响效果

	atomic /(((((((/a.
	of, relating to, or concerned with atoms 原子的

	astronomy /((((((((((/ n.
	the study of objects and matter outside the earth’s atmosphere and of their physical and chemical properties 天文学

	geophysics /(((((((((((/ n.
	a branch of earth science dealing with the physical processes and phenomena occurring especially in the earth and in its vicinity 地球物理学

	biophysics /((((((((((((/ n.
	a branch of science concerned with the application of physical principles and methods to biological problems （用作单或复）生物物理学

	aerodynamics /((((((((((((((((/ n.  
	a branch of dynamics that deals with the motion of air and other gaseous fluids and with the forces acting on bodies in motion relative to such fluids 空气动力学，气体力学，航空力学

	hydrodynamics /((((((((((((((((((/ n.
	a branch of physics that deals with the motion of fluids and the forces acting on solid bodies immersed in fluids and in motion relative to them 流体动力学

	plasmaphysics /((((((((((((((/ n.
	the branch of physics concerned with matter in its plasma phase 等离子体物理学

	solid-state physics 
	the branch of physics that studies the properties of materials in the solid state 固态物理学

	dynamics /((((((((((/ n.
	the branch of mechanics concerned with the forces that cause motions of bodies （常用作单数）动力学，力学

	statics /(((((((/ n.
	mechanics dealing with the relations of forces that produce equilibrium among material bodies静力学

	hydrostatics /((((((( (((((((/ n.
	流体静力学

	motion /(məu(ən/ n.
	an act, process, or instance of changing place : movement （物体的）运动，移动，天体运动

	resistance /((((((((((/ n.
	(U) fighting against someone who is attacking you 反对，抵制；抵抗力；阻力；电阻

	geometrical /(((((((((((((/ a.
	of, relating to, or according to the methods or principles of geometry几何的，几何学的

	treatise /((((((((,-(((/ n.
	a formal exposition论述；论文；专著

	antiquity /((((((((((/ n.
	ancient times; especially those before the Middle Ages 古代，（集合名词）古人

	revival /((((((((/ n.
	an act or instance of reviving苏醒，再生，复活/复兴

	inertia /(((((((/ n.
	a property of matter by which it remains at rest or in uniform motion in the same straight line unless acted upon by some external force 【物】惯性，惯量

	rotation /(((((((((/ n.
	the action or process of rotating on or as if on an axis or center 旋转，转动，循环，交替，自转

	particle /((((((((/ n.
	a minute quantity or fragment 微粒，粒子

	vortex /(((( ((((/ n.
	(复数taxes 或-tices) something that resembles a whirlpool漩涡

	momentum /(((((((((( /n.
	strength or force gained by motion or through the development of events; impetus 动量，动力，势头

	collision /((((((((/ n.
	an act or instance of colliding; clash 碰撞，冲突，互撞事件

	constant /(((((((((/ a.
	continually occurring or recurring 不变的，固定的

	elastic /((((((((/ a.
	capable of recovering size and shape after deformation 有弹性的，灵活的

	calculus /((((((((((/ n.
	the branch of mathematics that is concerned with limits and with the differentiation and integration of functions微积分（学）

	composition /(((((((((((/ n.
	(U) the mixture of things or people that are combined to form something 合成物，成分，组成；作文

	unification /((((((((((((((/ n.
	an occurrence that involves the production of a union  统一，一致，联合

	electrostatic /((((((((((((((((/ a.
	concerned with or producing or caused by static electricity静电的

	stimulate /(((((((((((/ vt.
	to excite to activity or growth or to greater activity : animate, arouse刺激，激发，促进

	thermodynamics /((((((((((((((((/ n.
	physics that deals with the mechanical action or relations of heat热力学

	magnetism /((((((((((/ n.
	attraction for iron; associated with electric currents as well as magnets磁学

	caloric /((((((((/ a.
	quantity of heat 热量的；卡（路里）的

	conservation /(((((((((((((/ n.
	the preservation of a physical quantity during transformations or reactions保存，保藏，（水土的）保持，（森林，河道的）保护，能量守恒（定律）

	convert /((((((((/ vt.
	change the nature, purpose, or function of something 转变，转换

	electromagnetic /(((((((((((((((((((/ a.
	having both an electrical and a magnetic character or properties 电磁的，电磁学的

	theoretical /(((((((((((((/ a.
	1.  relating to or having the character of theory 理论上的

2.  confined to theory or speculation often in contrast to practical applications; speculative推想的，假设的

	photon /(( (((((/ n.
	a quantum of electromagnetic radiation 光子

	relativity /((((((((((((/ n.
	the general /restricted, special/ theory of relativity 相对论，相对性

	quantum /((((((((/ n.
	(复数-ta) any of the small subdivisions of a quantized physical magnitude (as magnetic moment) 量，量子

	dualism /((((((((((/ n.
	两重性，二元性

	superfluidity /((((((((((((((((/ n.
	超流动性，超流态

	helium /(((((((/ n.
	a very light colorless element that is one of the six inert gasses 氦

	application /(((((((((((/ n.
	an act of putting to use使用，运用，适用，应用，用途

	refinement /(((((((((((/ n.
	the action or process of refining精炼，提炼，提纯，精制，净化，纯净，精美

	flourish /(((((((/ vi.
	1.  to grow luxuriantly 繁盛，繁茂 2.  to achieve success 兴盛，兴旺

	accelerator /((((((((((((/ n.
	1.  a device (as a pedal) for controlling the speed of a motor vehicle engine加速器

2.  a substance that speeds a chemical reaction 加速剂

	electron /((((((((((/ n.
	an elementary particle with negative charge电子

	proton /((((((((/ n.
	a stable particle with positive charge equal to the negative charge of an electron 质子

	neutron /(((((((((/ n.
	an elementary particle with 0 charge and mass about equal to a proton; enters into the structure of the atomic nucleus中子


Phrases and Expressions

	the Leaning Tower of Pisa
	比萨斜塔（意大利）

	the law of inertia
	惯性定律

	the law of conservation of momentum
	能量守恒定律

	Newton’s universal law of gravity
	牛顿的万有引力定律

	Brownian movement
	布朗运动（液体分子运动）


Proper Nouns
	Aristotle /(((((((((/
	亚里士多德（公元前384-322年，古希腊哲学家，科学家，创造了“物理学”一词，意为“自然”）

	Aristotelian /(((((((((((((((/ a.
	亚里士多德的，亚里士多德哲学的

	Archimedes /((((((((((((/
	阿基米德（公元前287–212年，古希腊数学家、物理学家、发明家）

	Euclid /(((( ((((/
	欧几里得（约公元前330–275年，古希腊几何学家、教育家，被称为几何学之父）

	Ptolemy /(((((((/
	托勒密（Claudius Ptolemaeus，约90–168，古希腊天文学家地理学家、数学家，地心说创立者）

	Plato /((((((((/ 
	柏拉图（公元前427–347年，古希腊哲学家，认为地球是宇宙的中心）

	Platonic /((((((((/
	柏拉图哲学的，不切实际的

	Galileo /(((((l((((/
	伽利略（1564–1642，意大利物理学家和天文学家）

	Isaac Newton /(((((((((((((/
	艾萨克·牛顿 （1642–1727，英国数学家和物理学家，发明了微积分，发现了万有引力定律和运动三定律）

	Rene du Perron Descartes
/(((((( (( (((((( ((((((((s/
	勒内·笛卡儿（1596–1650, 法国哲学家、数学家、物理学家)

	Christian Huygens /(((((((((((((((((((/
	克里斯汀·惠更斯（1629–1695，荷兰数学家，物理学家和天文学家）

	Charles Augustin Coulomb 
/((((((( ((((((((( ((((((( /
	查尔斯·奥古斯丁·库伦（1736–1806，法国物理学家，提出了库仑定律）

	Hans Christian Oersted 
/((((( ((((((((( (((((((/
	汉斯·克里斯汀·奥斯特（1777–1851，丹麦物理学家、化学家，电磁学先驱者）

	Cartesian /((((((((((/
	法国哲学家笛卡儿（Descartes）的；笛卡儿哲学的

	Sadi Carnot /(((((( (((((((/
	萨迪·卡诺（1796–1832，法国物理学家，建立了热力学）

	Julius Robert Mayer 
/(((((((əs (((((t ((((/
	朱利叶斯·罗伯特·迈尔（1814–1878，德国物理学家，解剖学家，建立了热力学）

	Herman Von Helmholtz 
/((((((( ((( ((((((((((s/
	赫尔曼·冯·亥姆霍兹（1821–1894，德国生理学家, 物理学家及解剖学家）

	James Prescott Joule 
/(((((( ((((s((t (((((/
	詹姆斯·普雷斯科特·焦耳（1818–1889，英国物理学家）

	Ludwig August Colding 
/((((((( ((((((( ((((((((/
	路德维格·奥格斯特·科尔丁（1815–1888，丹麦物理学家）

	John Dalton /(((( ((((((((/
	约翰·道尔顿（1766–1844，英国化学家、物理学家，原子学说首创人，红绿色盲发现者）

	James Clerk Maxwell 
/(((((( ((((( ((((((((/
	詹姆斯·克拉克·麦克斯韦尔（1831–1879，英国物理学家，经典电磁理论奠基人）

	Albert 1887 - 1961Einstein /((((((( (((((((((/
	埃尔伯特·爱因斯坦（1879–1955，美籍德国犹太人，理论物理学家，创立相对论，获1921年诺贝尔物理奖）

	Werner Heisenberg /(((((((((((((((((/
	韦尔纳·海森堡（1901–1976，德国物理学家，获1932年诺贝尔物理奖）

	Erwin Rudolf Josef Alexander Schrodinger /(((((( ((((((f (((((((( (((((((((((( (((((i(((/
	厄文·鲁道夫·约瑟夫·薛定谔（1887–1961，奥地利理论物理学家，量子力学的发明人，创立了薛定谔方程，获1933年诺贝尔物理奖）

	Max Born /(((( ((((/
	马克思·波恩（1882–1970，英籍德国物理学家，获1954年诺贝尔物理奖）

	Paul Adrien Maurice Dirac 
/(((( (((((((( (((((( ((((((/
	保罗·艾德里安·莫里斯·狄拉克，（1902–1984，英国物理学家，获1933年诺贝尔物理奖）

	Franklin Delano Roosevelt /((((((((( (((((((( ((((((((((/
	富兰克林·德莱诺·罗斯福（1882–1945，1933–1945任美国第32任总统）


Notes to the Text
1. Besides dynamics, another branch of mechanics is statics, the study of bodies at rest subject to various combinations of forces. 除动力学外，力学的另一个分支是静力学，一个研究受制于合力的静态物体的学科。
2.
The revival of science in Europe began in the 13th century with the introduction of major works of Plato, Aristotle, and other Greek writers that had been preserved in Islam. 欧洲科学复兴起于13世纪，当时欧洲引进了柏拉图、亚里士多德以及保存在伊斯兰教义中的其他希腊作家的重要著作。 
3.
The 17th century French philosopher Rene Descartes crystallized the general dislike for the assumption of “action at a distance”. Although Descartes accepted Galileo’s principle that objects tend to move in a straight line, he assumed that there is never any empty space into which a body can move. Consequently, the only possible motion is the rotation of a ring of particles, a vortex. 17世纪法国哲学家雷内·笛卡尔明确阐述了为什么人们总体上不喜欢“超距作用”这一设想。虽然笛卡尔接受了伽利略的原则：物体倾向于直线运动，但他还是认为从来就没有可以容纳物体运动的空间，所以，唯一可能的运动就是环行的粒子旋转，即旋涡。
“超距作用”是指物理学史上出现的一种观点。它认为（至少在早期）：相隔一定距离的两个物体之间存在直接的、瞬时的相互作用，不需要任何媒质传递，也不需要任何传递时间。早在牛顿以前，对于物体之间的作用存在两种对立的猜想：一种认为物体之间除了通常的接触作用（拉压、冲击）之外，还存在超距作用；一种认为物体之间的所有作用力都是近距作用，两个远离物体之间的作用力必须通过某种中间媒介物质传递，不存在任何超距作用，这种中间媒质被称为以太。

4.
In France, Charles Coulomb had shown in the 1780’s that electrostatic and magnetic forces obey an inverse-square law similar to Newton’s universal law of gravity. 在法国，查尔斯·库伦于18世纪80年代展示了静电和磁力遵循反平方定律，与牛顿的万有引力定律类似。
5.
The grand generalization that emerged from these discoveries was the principle of conservation announced independently in the 1840’s by Julius Robert Mayer and Herman von Helmholtz in Germany, Joule in England, and Ludvig Colding in Denmark. 德国的朱利·罗伯特·迈耶和赫尔曼·冯·亥姆霍兹，英国的焦耳，丹麦的路德维格·科尔丁对这些发现进行了完美的概括，并在19世纪40年代单独宣布了能量守恒定律。
6.
The resolution of many puzzles — the wave-particle dualism, the electronic structure of atoms, the chemical bond, electrical conduction in metals, the superfluidity of liquid helium — came with the development of quantum mechanics around 1926. 随着量子力学的发展，许多疑难问题，例如：波粒二象性，原子的电子结构，化学键，金属的导电性，液态氦的超流动性，在1926年前后被解决了。
7.
Application and refinements of physical theory flourished in the later part of the 20th century. A large share of the research funds was devoted to accelerators used to study high-energy collisions of elementary particles. The result was the discovery of many more particles, most of which are related in dimly understood ways to be the electron, proton, neutron and photon. 20世纪晚期物理学理论的应用和改进蓬勃发展，大量研究经费被投入到加速器上用来研究基本粒子的高能碰撞，结果发现了更多的粒子，其中大多数好像就是电子、质子、中子和光子。
Exercises
I.  Answer the following questions. 
1. What are the chief branches of physics?

2. What are the other sciences that relate physics to its applications and have made contributions to the development of physics?

3. Who first established the dynamical theory recorded?

4. Who set up the science of geometrical optics?
5. How was science in Europe in the 13th century revived?
II.  Mark the following statements T (true) or F (false).
1.
Galileo surely performed the experiment of falling objects at the Leaning Tower of Pisa.
2.
Descartes totally agreed to Galileo’s view that objects tend to move in a straight line.

3.
During the first half of the 19th century there were some discoveries that linked different areas of physics, such as Coulomb’s inverse-square law in the 1780’s in France and the Danish physicist Hans Christian Oersted’s foundation of the first direct interaction between electricity and magnetism in 1820 . 
III.  Cloze 
Fill in the blanks below with words from the following list. However, not all of the words should be used. And change the forms where necessary.
	matter
	universe
	energy
	nature

	discipline
	emerge
	philosophy
	interdisciplinary

	right
	fundamental
	quantum
	unify

	advance
	mechanism
	translate
	understand

	thermodynamics
	electromagnetism
	calculus
	appliances

	transform
	behave
	
	


Physics is a natural science that involves the study of    1    and its motion through spacetime, as well as all related concepts, including    2    and force. More broadly, it is the general analysis of    3   , conducted in order to understand how the    4    behaves. 

Physics is one of the oldest academic    5   , perhaps the oldest through its inclusion of astronomy. Over the last two millennia, physics was a part of natural    6    along with chemistry, certain branches of mathematics, and biology, but during the Scientific Revolution in the 16th century, the natural sciences    7    as unique research programs in their own     8   . Certain research areas are    9   , such as mathematical physics and    10    chemistry, which means that the boundaries of physics are not rigidly defined. In the nineteenth and twentieth centuries physicalism emerged as a major    11    feature of the philosophy of science as physics provides    12    explanations for every observed natural phenomenon. New ideas in physics often explain the fundamental    13    of other sciences, while opening to new research areas in mathematics and philosophy.

Physics is also significant and influential through    14    in its understanding that have     15    into new technologies. For example, advances in the understanding of    16    or nuclear physics led directly to the development of new products which have dramatically    17    modern-day society, such as television, computers, domestic    18   , and nuclear weapons; advances in    19    led to the development of industrialization; and advances in mechanics inspired the development of    20   .
IV.  Put the following sentences into Chinese.
1.
The first recorded dynamical theory was set forth by Aristotle who established the field of dynamics, a branch of mechanics that deals with relationships between motion and force.

2.
The theory of collisions of bodies was worked out on this basis by the Dutch physicist Christian Huygens in the 1660’s. 

3.
Besides establishing the law of conservation of momentum, Huygens found that another quantity, mv2 remains constant in collisions of perfectly elastic bodies.
4.
Once it was established that heat can be converted to mechanical energy, it seemed natural to assume that heat is a form of mechanical energy on the atomic level.

5.
Steam-engine technology, stimulated detailed study of the connection between heat and mechanical work. Sadi Carnot laid the foundations of thermodynamics in 1824. He believed that heat is a substance, “caloric”, that remains unchanged as its flow produces mechanical work.
V.  Group-discussion
Work in groups to discuss the following questions.
1. Why should you study physics? 

2. What is the use of a physics education? 

3. If you aren’t going to become a scientist, do you still need to understand physics?

Text B  The Evolution of Physics
Galileo Galilei was later converted to the Copernican system, and devoted most of his efforts to its defense. The triumph of the system of Copernicus could only be secured by the perfecting of mechanics, and especially by solving the problem presented by the fall of bodies, when the earth was supposed to be in motion. It was towards this solution that many of Galileo’s researches were directed, and to bring his labors to a successful issue he had to adopt certain principles of Parisian dynamics. 
Mention should be made of Galileo’s observations on the duration of the oscillation (振荡，振动) of the pendulum, as these observations opened up to dynamics a new field. Galileo’s progress in dynamics served as a defence of the Copernican system and the discoveries which, with the aid of the telescope, he was able to make in the heavens contributed to the same end. Not satisfied with having defeated the arguments opposed to the Copernican system, Galileo was eager to establish a positive proof in favor of this system. He believed that the phenomenon of the tides would furnish him the desired proof and he consequently rejected every explanation of ebb and flow founded on the attraction of the sun and the moon, in order to attribute the motion of the seas to the centrifugal (离心的) force produced by terrestrial (地球的) rotation.

Copernicus had endeavored to describe accurately the motion of each of the celestial bodies (天体), and Galileo had striven to show that the views of Copernicus were correct; but neither Copernicus nor Galileo had attempted to extend to the stars, or to determine thereby the forces that sustain celestial motions. They were satisfied with holding that the daily rotation of the Earth is perpetuated by virtue of an impetus given once for all, that the various parts of an element belonging to a star tend towards the centre of this star by reason of a gravity peculiar to each of the celestial bodies through which the body is enabled to preserve its entireness. About Galileo’s time we notice the first attempts to constitute celestial mechanics, that is to say, to explain the motion of the stars by the aid of forces analogous to (与……相似) those the effects of which we feel upon earth; the most important of these initial attempts were made by William Gilbert, and Johann Kepler . 

Descartes took in the building of statics by bringing forward the method of virtual displacements, but his active interest in the building up of dynamics was still more important. He clearly formulated (明确表达) the law of inertia.

Most of the great dynamical truths had been discovered between the time of Galileo and Descartes, and that of Huygens and Leibniz. The science of dynamics required a Euclid who would organize it as geometry had been organized, and this Euclid appeared in the person of Isaac Newton, who succeeded in deducing the entire science of motion from three postulates: inertia; the independence of the effects of previously acquired forces and motions; and the equality of action and reaction. In fact, Newton succeeded in showing that the laws of bodies falling to the surface of the earth, the laws that preside over the motion of planets around the sun, and of satellites around the planets which they accompany, finally, the laws that govern the form of the Earth and of the other stars.
As Newton’s treatise brought about numerous discoveries on the part of his successors, Ampère’s memoir (学术论文) gave the initial impetus to researches which have greatly broadened the field of electro-dynamics and electro-magnetism. Michael Faraday, an experimentalist whose activity, skill, and good fortune have perhaps never been equaled, established in 1831 the experimental laws of electro-dynamic and electro-magnetic induction (感应) and, between 1845 and 1847, Franz Ernst Neumann and Wilhelm Weber, by closely following Ampère’s method of studying electro-dynamic force, finally established the mathematical theory of these phenomena of induction. Michael Faraday was opposed to Newtonian doctrines, and highly disapproved the theory of action at a distance; in fact, when he applied himself to analyzing the polarization of insulated media, which he called dielectrics (电介质), he hoped to eliminate the hypothesis of such action. Meantime by extending to dielectric bodies the formulae that Poisson, Ampère, and Neumann had established for magnets and conductive bodies, James Clerk-Maxwell was enabled to create a new branch of electro-dynamics, and thereby bring to light the long-sought link connecting the sciences of electricity and optics. This wonderful discovery was not one of the least important conquests of the method defined and practised by Newton.

The turn of the 20th century brought the start of a revolution in physics. This revolution centered around the development of quantum mechanics and special and general relativity, founded by Albert Einstein. Both of these theories would offer fundamental insight into the universe and the laws that govern it.
After his discovery of the atomic nucleus, Ernest Rutherford with Frederick Soddy went on to achieve the first case of nuclear transmutation (嬗变).

The discovery of nuclear magnetic resonance (共振) in 1946 led to many new methods for examining the structures of molecules and became a very widely used tool in analytical chemistry.

In 1974 Stephen Hawking discovered the spectrum (光谱) of radiation emanating (放射，发出) during the collapse of matter into black holes. These mysterious objects became of intense interest to astrophysics (天体物理学) and even the general public in the latter part of the twentieth century.
  (895 words)
Notes to the Text
1.
Nicklaus Copernicus /((((((( ((((((((((((/ 尼古拉·哥白尼（1473–1543），波兰天文学家，日心说，即“地动说”创立者。
2.
William Gilbert /((((((( (((((((/ 威廉·吉尔伯特（1544–1603），英国物理学家，磁学研究先驱。在电磁学中，磁通势的单位吉伯（gilbert）就是以他的名字命名。
3.
Johann Kepler /((((((( ((((((/ 约翰·开普勒（1571–1630），德国天文学家，物理学家，开普勒定律的发现者。
4.
Gottfried Wilhelm Leibniz /((((((((((((((( ((((((((/ 戈特弗里德·威廉·莱布尼茨（1646–1716），德国数学家、哲学家，和牛顿同为微积分学创建人。
5.
Michael Faraday /((((((( ((((((( / 迈克尔·法拉第（1791–1867），英国物理学家、化学家，主要从事电学、磁学、磁光学、电化学方面研究。1831年发现电磁感应现象，1834年发现电解定律，1845年发现磁和光的关系，并研究气体的扩散和液化、合金钢的性质等。
6.
Franz Ernst Neumann /f(((nts ((n(( (((((((((/ 弗朗兹·厄斯特·纽曼（1798 –1895），德国物理学家，数学家。
7.
Wilhelm Eduard Weber /(((((((( ((((((( ((((((/ 威廉·爱德华·韦伯（1804–1891），1833年，德国物理学家，与高斯合作，发明了第一台有线电报机。他还发明了许多电磁仪器。提出了电流强度、电量和电动势的绝对单位和测量方法。
8.
Siméon Denis Poisson /((((((( (((((( ((((((((/ 西莫翁·德尼斯·普瓦松（1781–1840），法国数学家，几何学家，物理学家。
9.
Ernest Rutherford /((((((( (r((((((/ 欧内斯特·卢瑟福（1871–1937），英国20世纪最伟大的英国实验物理学家之一，在放射性和原子结构等方面，做出了重大贡献。被称为近代原子核物理学之父。
10.
Frederick Soddy /(f(((((( (((((/ 弗雷德里克·索迪（1877–1956），于1910年提出了同位素假说，1913年发现了放射性元素的位移规律，获1921年的诺贝尔化奖。
11. 
Stephen Hawking /(((((((( (((((((/ 斯蒂芬·霍金（1942–），英国剑桥大学应用数学及理论物理学系教授，当代最重要的广义相对论和宇宙物理学家，被称为在世的最伟大的科学家。20世纪70年代他与彭罗斯一起证明了著名的奇性定理，为此他们共同获得了1988年的沃尔夫物理奖。被誉为继爱因斯坦之后世界上最著名的科学思想家和最杰出的理论物理学家。他还证明了黑洞的面积定理。

12. 
The triumph of the system of Copernicus could only be secured by the perfecting of mechanics, and especially by solving the problem presented by the fall of bodies, when the earth was supposed to be in motion. 在假设地球运动时，只有通过完善力学，特别是通过解决落体问题哥白尼体系的胜利才能得到保障。

13. 
It was towards this solution that many of Galileo’s researches were directed, and to bring his labors to a successful issue he had to adopt certain principles of Parisian dynamics. 伽利略的许多研究就是指向这种方法，为取得成功他必须采用巴黎动力学派的某些原则。
14. 
Galileo’s progress in dynamics served as a defence of the Copernican system and the discoveries which, with the aid of the telescope, he was able to make in the heavens contributed to the same end. 伽利略在动力学方面取得的进步捍卫了哥白尼体系，也捍卫了他为证实哥白尼理论而做出的天体发现（在望远镜的帮助下）。
15. 
Not satisfied with having defeated the arguments opposed to the Copernican system, Galileo was eager to establish a positive proof in favor of this system. He believed that the phenomenon of the tides would furnish him the desired proof and he consequently rejected every explanation of ebb and flow founded on the attraction of the sun and the moon, in order to attribute the motion of the seas to the centrifugal force produced by terrestrial rotation. 不满足于击败那些反对哥白尼体系的观点，伽利略渴望拿出证据来支持他的体系。他认为潮汐现象提供给他理想的证据，所以他决绝接收任何建立在太阳和月亮引力基础上的对于潮汐现象的解释，目的是为了把大海的运动归因于由于地球自转而产生的离心力。

16. 
They were satisfied with holding that the daily rotation of the Earth is perpetuated by virtue of an impetus given once for all, that the various parts of an element belonging to a star tend towards the centre of this star by reason of a gravity peculiar to each of the celestial bodies through which the body is enabled to preserve its entireness. 他们惬意地认为只要一次性提供给地球动力，地球日转就会永久化，并且认为恒星要素各个成分由于天体独特的引力具有向心力而使天体保持完整。其中belonging to a star是动词短语，修饰an element；by reason of a gravity介词短语在句中作状语；peculiar to each of the celestial bodies形容词短语在句中作定语，修饰a gravity。

17.
This wonderful discovery was not one of the least important conquests of the method defined and practised by Newton. 这一伟大发现是对牛顿所定义和实施的方法的一次重大胜利。
Exercises
I.  Mark the following statements T (true) or F (false).
1. 
Galileo later shifted to the Copernican system and concentrated on the solution of the falling bodies.

2. 
William Gilbert and Johann Kepler did not attempt to constitute celestial mechanics.
3. 
Descartes’ building up of dynamics was still more important than that of statics by bringing forward the method of virtual displacements.

4. Isaac Newton succeeded in inducing the entire science of motion from three postulates: Inertia，the independence of the effects and the equality of action and reaction.

5. Michael Faraday established in 1831 the experimental laws of electro-dynamic and electro-magnetic induction and highly disapproved Newton’s theory of action at a distance. 
II.  Match the following expressions in Column A with their Chinese versions in Column B.
	Column A
	Column B

	1.
the Copernican system
	a.
钟摆的振荡期间

	2.
the duration of the oscillation of the pendulum
	b. 
哥白尼体系

	3.
the law of inertia
	c.
核嬗变

	4.
virtual displacement
	d.
超距作用

	5.
the experimental laws of electro- dynamics and electro-magnetic induction
	e.
 [物] [天] 虚变位/位移

	6.
action at a distance 
	f.
电动力学和电磁感应的实验定律

	7.
nuclear transmutation 
	g.
惯性定律

	8.
celestial mechanics
	h.
天体力学


Text C  Nobel Prize in Physics
The Nobel Prize in Physics is awarded once a year by the Royal Swedish Academy of Sciences. It is one of the five Nobel Prizes established by the will of Alfred Nobel in 1895 and awarded since 1901; the others are the Nobel Prize in Chemistry, Nobel Prize in Literature, Nobel Peace Prize, and Nobel Prize in Physiology or Medicine. The first Nobel Prize in Physics was awarded to Wilhelm Conrad Röntgen (伦琴), a German, “in recognition of the extraordinary services he has rendered by the discovery of the remarkable rays (or x-rays).” This award is administered by the Nobel Foundation and widely regarded as the most prestigious award that a scientist can receive in physics. It is presented in Stockholm at an annual ceremony on December 10, the anniversary of Nobel’s death.

Alfred Nobel requested in his last will and testament that his money be used to create a series of prizes for those who confer the “greatest benefit on mankind” in physics, chemistry, peace, physiology or medicine, and literature. Though Nobel wrote several wills during his lifetime, the last was written a little over a year before he died, and signed at the Swedish-Norwegian Club in Paris on 27 November 1895. Nobel bequeathed 94% of his total assets, 31 million Swedish kronor (克朗，瑞典货币，US$186 million in 2008), to establish and endow the five Nobel Prizes. Due to the level of skepticism (怀疑论) surrounding the will it was not until April 26, 1897 that it was approved by the Storting (the Norwegian Parliament). The executors (执行者) of his will were Ragnar Sohlman (索尔曼) and Rudolf Lilljequist, who formed the Nobel Foundation to take care of Nobel’s fortune and organize the prizes.

The members of the Norwegian Nobel Committee who were to award the Peace Prize were appointed shortly after the will was approved. The prize-awarding organizations followed: the Karolinska Institutet (瑞典卡罗琳斯卡学院) on June 7, the Swedish Academy (瑞典学院) on June 9, and the Royal Swedish Academy of Sciences (瑞典皇家科学院) on June 11. The Nobel Foundation then reached an agreement on guidelines for how the Nobel Prize should be awarded. In 1900, the Nobel Foundation’s newly created statutes (法规) were promulgated by King Oscar II. According to Nobel’s will, The Royal Swedish Academy of Sciences was to award the Prize in Physics.

A maximum of three Nobel laureates (得奖者) and two different works may be selected for the Nobel Prize in Physics. Compared with some other Nobel Prizes, the nomination and selection process for the prize in Physics is long and rigorous. This is a key reason it has grown in importance over the years to become the most important prize in Physics. 

The Nobel laureates are selected by the Nobel Committee for Physics, a Nobel Committee that consists of five members elected by The Royal Swedish Academy of Sciences. In the first stage, several thousand people are asked to nominate (提名) candidates. These names are scrutinized (审查) and discussed by experts until the choice is made.

Forms are sent to about three thousand individuals to invite them to submit nominations. The names of the nominees are never publicly announced, and neither are they told that they have been considered for the prize. Nomination records are sealed for fifty years. In practice, some nominees do become known. It is also common for publicists to make such a claim, founded or not.

The nominations are screened by committee, and a list is produced of approximately two hundred preliminary candidates. This list is forwarded to selected experts in the field. They narrow it down to approximately fifteen names. The committee submits a report with recommendations to the appropriate institution.

While posthumous nominations are not permitted, awards can be made if the individual died in the months between the decision of the prize committee (typically in October) and the ceremony in December. Prior to 1974, posthumous awards were permitted if the recipient had died after being nominated.
The Nobel Prize in Physics requires that the significance of achievements being recognized is “tested by time”. In practice it means that the lag between the discovery and the award is typically on the order of 20 years and can be much longer. For example, half of the 1983 Nobel Prize in Physics was awarded to Subrahmanyan Chandrasekhar for his work on stellar (天体的) structure and evolution that was done during the 1930s. As a downside of this approach, not all scientists live long enough for their work to be recognized. Some important scientific discoveries are never considered for a prize, as the discoverers may have died by the time the impact of their work is appreciated. 

A Physics Nobel Prize laureate, earns a gold medal, a diploma bearing a citation, and a sum of money. The amount of money awarded depends on the income of the Nobel Foundation that year. If a prize is awarded to more than one laureate, the money is either split evenly among them or, for three laureates, it may be divided into a half and two quarters. If a prize is awarded jointly to two or more laureates, the money is split among them. 

The Nobel Prize medals, minted by Myntverket in Sweden and the Mint of Norway since 1902, are registered trademarks of the Nobel Foundation. Each medal has an image of Alfred Nobel in left profile on the obverse (front side of the medal). The Nobel Prize medals for Physics, Chemistry, Physiology (生理学) or Medicine, and Literature have identical obverses, showing the image of Alfred Nobel and the years of his birth and death (1833–1896). Nobel’s portrait also appears on the obverse of the Nobel Peace Prize medal and the Medal for the Prize in Economics, but with a slightly different design. The image on the reverse of a medal varies according to the institution awarding the prize. The reverse sides of the Nobel Prize medals for Chemistry and Physics share the same design.
Nobel laureates receive a diploma directly from the hands of the King of Sweden. Each diploma is uniquely designed by the prize-awarding institutions for the laureate that receives it. The diploma contains a picture and text which states the name of the laureate and normally a citation of why they received the prize.
The laureate is also given a sum of money when they receive the Nobel Prize in the form of a document confirming the amount awarded; in 2009, the monetary (货币的) award was 10 million SEK (US$1.4 million). The amount may differ depending on how much money the Nobel Foundation can award that year. If there are two winners in a particular category, the award grant is divided equally between the recipients. If there are three, the awarding committee has the option of dividing the grant equally, or awarding one-half to one recipient (接受者) and one-quarter to each of the others.
The committee and institution serving as the selection board for the prize typically announce the names of the laureates in October. The prize is then awarded at formal ceremonies held annually on December 10, the anniversary of Nobel’s death. “The highlight of the Nobel Prize Award Ceremony in Stockholm is when each Nobel Laureate steps forward to receive the prize from the hands of His Majesty the King of Sweden. ... Under the eyes of a watching world, the Nobel Laureate receives three things: a diploma, a medal and a document confirming the prize amount” (“What the Nobel Laureates Receive”).

The Nobel Banquet is held every year in Stockholm City Hall in connection with the Nobel Prize.
 (1,331 words)

Exercise
Choose the best answer to each question.
1. Why was the first Nobel Prize in Physics awarded to Wilhelm Conrad Röntgen, a German? 

A.  To recognize his extraordinary discovery of x-rays.
B.  To honor him as a remarkable scientist of chemistry.
C.  To disappreciate his discovery of the remarkable rays (or x-rays).
D.  To glorify his services as a physicist.
2. Which of the following is Not seen as potential purpose of Alfred Nobel’s creating Nobel Prizes?

A. 
His money should be used to create the five prizes for those who confer the “greatest benefit on mankind”. 

B. 
Nobel bequeathed 94% of his total assets, 31 million Swedish kronor (US$186 million in 2008), to establish and endow the five Nobel Prizes.

C. 
He wanted to donate most of his heritages to award the most prestigious scientists who have made greatest contributions to humankind.

D. 
He appointed a committee to administer his properties in order not to be filched by others.
3. What is the difference between the Nobel Prize in Physics and other Nobel Prizes?

A.  The nomination and selection process in Physics is different.

B.  The nomination and selection process for the prize in Physics is chronic and very strict.

C.  The nomination and selection process for the prize in Physics is full of complexities.

D.  The nomination and selection process is not secret.
4. According to the passage, what does “tested by time” mean?

A. 
It means the discoverer can receive the prize 20 years or even longer after the discovery is made.

B. 
It means the discoverer can receive the prize at most 20 years or even longer after the discovery is made.

C. 
It means the discoverer can receive the prize 20 years or even longer before the discovery is made.

D. 
It means some important scientific discoveries are never considered for a prize until the discoverers have died by the time the impact of their work is appreciated. 
5. Judging from the money a Physics Nobel Prize laureate earns, how much is it?

A. 
The amount of money awarded is fixed annually no matter how many laureates are.
B. 
The amount of money awarded depends on the income of the Nobel Foundation that year and the number of the laureates.

C. 
The sum of money the laureate is given in the form of a document is fixed disregard how much money the Nobel Foundation can award that year and how many the recipients are. 

D. 
The sum of money is awarded to the recipients inequally.
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