KEENE STATE COLLEGE

Modern Physics  

PHYS 342

Fall Semester 1999

Instructor:  Dr. Frederick Wolf
Office:  Science 324, 3rd floor


Extension:  X2584 (Emergencies only)
Office Hours:
W
11:30 a.m.-12:30 p.m.




R
9-10 a.m.




F
9-10 a.m.



(Others can be arranged.)

Prerequisite:  Physics 245 University Physics III
Course Outline

Text:  Modern Physics, 2nd Edition, Serway, Moses, Moyer
Exams:  Your grade will be derived from a number of take-home assignments spread throughout the semester.  They will be weighted equally.  There may be a computer project among them.

Letter grades: 
100 - 92 = A, 92 - 88 = AB, 88 - 82 = B, 82 - 78 = BC, 78 - 72 = C, 



 72 - 68 = CD, 68 - 60 = D

Goals:  To put perspectives and limits on classical physics; to introduce some of the up-to-date (exciting) work being done in physics; to follow the historical evolution from classical to modern physics.

Attendance:  Expected at every class meeting

Lecture and homework:
Reading Assignments will be given daily and they are crucial to your understanding of the course material.  I will outline the basic and essential material in class.  At home,  read the material thoroughly, several times if necessary, and do take notes!  I will answer questions during the following class pertaining to any of your difficulties.  Problems will also be assigned and, time permitting, a few could be discussed in class.  I do encourage office visits to discuss problems and questions.  Do not fall behind since it is imperative that we complete the assignments on time.  






Syllabus

 1)
Quantum Theory (Ch 2)
2) 
Particle Nature of Matter (Ch 3)


a)
Blackbody Radiation

a)
Atoms


b)
Photoelectric Effect

b)
Rutherford's Model


c)
Compton Effect

c)
Bohr Atom





d)
Quantization

 3)
Relativity (Special) (Ch 1)
4)
Matter Waves (Ch 4)

a)
History

a)
de Broglie Waves

b)
Consequences

b)
Electron Diffraction


c)
Energy and Momentum

c)
Wave Groups and Dispersion


d)
General Relativity

d)
Uncertainty Principle





e)
Wave-Particle Duality

 5)
One-Dimensional Quantum Mechanics
6)
Tunneling Phenomena (Ch 6)

(Ch 5)

a)
Square Barrier and Penetration


a)
Born Interpretation of   (

b)
Applications


b)
Wave Function of Free Particle and


1)
Field Emission



with Forces


2)
Alpha Decay


c)
Particle in a Box


3)
Black Holes


d)
Square Well


e)
Quantum Oscillator


f)
Expectation Values and Observables

 7)
Nuclear Structure (Ch 13)
8)
Nuclear Applications (Ch 14)

a)
Nuclear Properties

a)
Fission


b)
Nuclear Models

b)
Reactors


c)
Radioactivity

c)
Fusion


d)
Nuclear Reactions

d)
Interaction of Particles and 






Radiation with Matter

 9)
Elementary Particles (Ch 15)



a)
Fundamental Forces



b)
Antiparticles



c)
Standard Model



d)
Conservation Laws



e)
Cosmic Connection


Modern Physics can be said to have begun in 1900 when Max Planck postulated energy in discrete quanta in order to explain the puzzling mystery of blackbody radiation.  Planck’s revolutionary idea was followed closely by Albert Einstein’s work on relativity and quantization of light and Rutherford’s discovery of the nucleus.  If you wonder why a topic a century old is still called “modern,” there are good reasons.  The “classical physics” of Galileo, Newton, Faraday, Maxwell, Boltzmann, and many others was completed during the 19th Century.  It seemed that, in principle, all physical phenomena could be explained by diligent application of the old familiar rules.  But such was not to be.  As the last century ended, a number of physicists were puzzled by a few seemingly tiny clouds on the horizon, experimental discoveries which had no clear theoretical underpinnings:


What is the ether in which light waves traveled?  What causes Brownian motion?  What is the structure of the atom?  Why do hot gases emit only specific wavelengths of light?  What are x-rays?  What mystery lies behind the photoelectric effect?  What deeper truth will explain the infamous “ultraviolet catastrophe” in the blackbody radiation problem?  Is light a particle or a wave?  What is radioactivity?


These are some of the fundamental questions we will investigate in this course.

