University of Wisconsin-Whitewater

Curriculum Proposal Form #3

New Course

Effective Term:
 FORMDROPDOWN 



Subject Area - Course Number:
PHYSCS 425 
Cross-listing:
     
(See Note #1 below)

Course Title: (Limited to 65 characters)
QUANTUM MECHANICS
25-Character Abbreviation:  
Quantum Mechanics


Sponsor(s):  
Abdelkrim  Boukahil
Department(s):
PHYSICS
College(s):
 FORMDROPDOWN 



Consultation took place:
 FORMCHECKBOX 

NA 
 FORMCHECKBOX 

Yes  (list departments and attach consultation sheet)

Departments:       


Programs Affected:
Physics
Is paperwork complete for those programs? (Use "Form 2" for Catalog & Academic Report updates)

 FORMCHECKBOX 

NA 
 FORMCHECKBOX 

Yes
 FORMCHECKBOX 

will be at future meeting

Prerequisites:
PHYSCS 324 
Grade Basis:
 FORMCHECKBOX 

Conventional Letter
 FORMCHECKBOX 

S/NC or Pass/Fail
 

Course will be offered:
 FORMCHECKBOX 

Part of Load
 FORMCHECKBOX 

 Above Load 


 FORMCHECKBOX 

On Campus
 FORMCHECKBOX 

Off Campus - Location       

College:
 FORMDROPDOWN 

Dept/Area(s):
Physics
Instructor:
Boukahil

Note: If the course is dual-listed, instructor must be a member of Grad Faculty.
Check if the Course is to Meet Any of the Following:

 FORMCHECKBOX 
  Computer Requirement
 FORMCHECKBOX 
  Writing Requirement


 FORMCHECKBOX 
  Diversity 
 FORMCHECKBOX 
  General Education Option:   FORMDROPDOWN 
   

Credit/Contact Hours: (per semester)

Total lab hours:
0
Total lecture hours: 
48
 

Number of credits:
3
Total contact hours:
48 

Can course be taken more than once for credit?  (Repeatability)  

 FORMCHECKBOX 
 No    FORMCHECKBOX 
 Yes          If "Yes", answer the following questions:

No of times in major:
     
No of credits in major: 
     
 

No of times in degree:
     
No of credits in degree:
      

Proposal Information: (Procedures can be found at http://acadaff.uww.edu/Handbook/Procedures-Form3.htm)

Course justification:

This course replaces Modern Physics (PHYSCS 412, 3 u). The number of credits will not change.

Quantum Mechanics is a twentieth century discovery that united two branches of science: Physics and Chemistry. Any attempt to restrict its applicability to either physics alone or chemistry alone will inevitably generate a student with an incorrect understanding of its far reaching consequences. Unlike classical physics which is deterministic, Quantum Mechanics is probabilistic and hence counter-intuitive. It has to be taught as a standalone subject to allow for a more comprehensive understanding of its methodology and its new way of thinking.
PHYSCS 344 MODERN PHYSICS (4 u), only briefly touches on the subject of Quantum Mechanics. This course examines the Quantum Mechanic postulates and extends these ideas to applications that are fundamental to current physical theory well beyond what is covered in the Modern Physics course.

Relationship to program assessment objectives:


Quantum Mechanics is the basis of modern physics. As such, it is important for students to have this course opportunity. Quantum Mechanics is assessed by our department as part of the ETS Major Field Test in Physics that our department uses to gauge student proficiency in all area of physics.

Budgetary impact:


NONE. This course replaces PHYSCS 412 and will be taught instead of that course.    

Course description: (50 word limit)


     PHYSCS 425/625 Quantum Mechanics



3u

This course will explore the tools and postulates of Quantum Mechanics. Topics will include one and three-dimensional problems, angular momentum, as well as approximation methods such as time independent perturbation theory, and Wentzel-Kramers-Brillouin (WKB) methods. Three one-hour lectures per week.

Prereq: PHYSCS 324 

If dual listed, list graduate level requirements for the following:

1. Content (e.g., What are additional presentation/project requirements?) 


2. Intensity (e.g., How are the processes and standards of evaluation different for graduates and undergraduates? ) 


3. Self-Directed (e.g., How are research expectations differ for graduates and undergraduates?) 


Course objectives and tentative course syllabus:



Physics 425: Quantum Mechanics

Fall 2007
T & R: 2:15 – 3:30 PM, UH 141

Instructor: 
A.  Boukahil

Office: 
UH: 153

Telephone:
262-472-1080

Office hours:
T & R: 12:15 - 1:15 p.m. 




All other times by appointment only

E-mail:

boukahia@uww.edu
Course Description: (See Catalog)

This course is intended for students in Physics, Chemistry, Engineering, and Mathematics.
Course Learning Objectives:
Students will learn about the following areas of Quantum Mechanics one and three-dimensional problems, angular momentum, approximation methods and applications to physical science. 

Textbook:  Quantum Mechanics: Concepts and applications, N. Zettili, J. Wiley, 2001

Tentative Topics to be covered:

1. Mathematical tools of Quantum Mechanics

2. Basic postulates of Quantum Mechanics

3. One dimensional problems (ODP). General properties of ODP-Free particles. ODP: Infinite and Finite Square Well Potentials. ODP: Harmonic Oscillator. 

4. Angular Momentum. Orbital, Spin Angular Momentum. Eigenfunctions of Orbital Angular Momentum 

     6. Three-Dimensional Problems.

     7. Approximation methods.
Course Outline:

Weeks 1 and 2: Mathematical tools of Quantum Mechanics

Week 3 Basic postulates of Quantum Mechanics

Weeks 4,5, and 6: One dimensional problems (ODP). General properties of ODP-Free particles. ODP: Infinite and Finite Square Well Potentials. ODP: Harmonic Oscillator. 

Week 7 and 8: Angular Momentum. Orbital, Spin Angular Momentum. Eigenfunctions of Orbital Angular Momentum 

Weeks 9 and 10: Three-Dimensional Problems.

Weeks 11, 12, and 13: Approximation methods.

Week 14: Applications of Quantum Mechanics

Grading:



Three one-hour exams (10% each) or (30% of total).



Final exam (40% of total grade; half take-home, half in-class).



Homework assignments (30% of total grade).


Homework:

Homework problems will be assigned and will be due the following week at the beginning of the lecture.

Late homework will incur a 10% penalty per day. The homework solutions will be distributed one after they are turned in.

No homework will be accepted one week after it is due.

Hour Exams:



 No make up exams will be given 
UWW Policies
The University of Wisconsin-Whitewater is dedicated to a safe, supportive and non-discriminatory learning environment.  It is the responsibility of all undergraduate and graduate students to familiarize themselves with University policies regarding Special Accommodations, Misconduct, Religious Beliefs Accommodation, Discrimination and Absence for University Sponsored Events. 

     (For details please refer to the Undergraduate and Graduate Timetables; the "Rights and Responsibilities" section of the Undergraduate Bulletin; the Academic Requirements and Policies and the facilities and Services sections of the Graduate Bulletin; and the Student Academic Disciplinary Procedures" [UWS Chapter 14]; and the "Student Nonacademic Disciplinary Procedures "

[UWS Chapter 17]).

Bibliography: (Key or essential references only.  Normally the bibliography should be no more than one or two pages in length.)
1. Principles of Quantum Mechanics, P. A. M. Dirac, 4th Ed. Oxford 1989.

2. Quantum mechanics, L. Schiff, McGraw-Hill 1949.

3. An introduction to Quantum Mechanics, French and Taylor, Norton 1982.

4. Quantum Mechanics, H. Kroemer, Prentice-Hall 2000.

5. An Introduction to Quantum Mechanics, D. Griffiths, 2nd Ed., Prentice-Hall 2005.

6. Quantum Mechanics, Bransden and Joachain, 2nd Ed, Prentice-Hall 2000.

7. Quantum Mechanics, Concepts and Applications, N. Zettili, Wiley 2001.

Notes:

1. Contact the Registrar's Office (x1570) for available course numbers.  A list of subject areas can be found at http://acadaff.uww.edu/Handbook/SubjectAreas.html
2. The 15 and 25 character abbreviations may be edited for consistency and clarity.
3. Please submit electronically when approved at the college level - signature sheet to follow in hard copy.

Revised 1/02
1
Revised 10/02
3 of 4



