54.318–Optics, Spring 2006


54.318 Optics (4 credits) 

-Course Syllabus

Instructor: Dr. Ju Xin

Office: Hartline Building 150
Phone: 389-5309/2769 (lab)
e-mail: jxin@bloomu.edu
Homepage:  http://facstaff.bloomu.edu/jxin (and follow course website link)

Meet Times: 

M/W/F
11:00-11:50 am
HSC 065




Tuesday
02:00-04:50 pm 
HSC 020 (Lab)

Office Hours: 
will be posted in second week to meet schedules of the majority.
Introduction: Presents the basic concepts and principles of Optics, a combination of three integrated parts: Geometric Optics including lens theory; Physical (wave) Optics exploring phenomena of diffraction, interference, polarization; and Modern Optics comprising laser theory and Fourier Optics. Six hours per week - 3 hr lecture, 3 hr laboratory. Prerequisite: 54.212 or 54.112 with consent of the instructor.

Texts:  “Optics”, 4th Edition, by Eugene Hecht, from Addison Wesley; ISBN: 0-8053-8566-5
References: 

“Optics”, E. Hecht, Schaum's Outline Series; 

“Modern Optical Engineering, The Design of Optical Systems” 2nd Ed., Warren J. Smith. 

“Introduction to Optics”, Frank L. Pedrotti, Leno S. Pedrotti, 2nd Ed; 

“Optics: a short course for engineers & scientists”, Charles S. Williams and Orville A. Becklund

Prerequisites: General Physics II 54.212 and Analysis II 53.126 are prerequisites for this course or 54.112 with consent of the instructor. You must have a good working knowledge of algebra, trigonometry, differentiation, integration, vector manipulations and Excel.

Organization & Participation: The course is based on 50% lectures/discussions and 50% labs. The course is designed using a team-based learning strategy, active participation in the learning process is essential. Study & lab groups are formed in the first week and will be maintained throughout the semester. Basically, a reading assignment is given prior to the lecture, group members study and discuss the materials together to prepare for the class; topics will be discussed during the lecture; A reading quiz will be given if necessary. To encourage active participation in class discussion, extra credits will be given and a maximum 5% of grade will be assigned.

Homework: will be assigned and collected weekly. All work (i.e., sentences, equations, derivations, calculations, appropriate sketches neatly done with a ruler and protractor, etc.) must be included with each problem. The homework must be done neatly and completely. Only write on one side of the paper. Clearly indicate the problem being solved, and put a box around your final answer. Typically, homework will be assigned at the beginning of each chapter, and due dates will be announced in class.  Homework assignments must be handed in at the beginning of the class session, and late homework assignments will not be accepted.

Exams: There will be one midterm exam and a comprehensive final exam. There will be no make-up exams.  If you have a scheduling conflict during the final examination period resulting in three examinations scheduled for one day, you must discuss the problem with me before the end of regularly scheduled classes.
Attendance: at every class session is expected. If you request a legitimate absence you must either request it prior to the date of absence or hand in any written evidences.

Lab notebook, etc. You will need a lab notebook, a good scientific calculator that can perform trigonometric and logarithmic functions. You will also need a ruler and a protractor to construct neat diagrams for homework problems, laboratory reports and exams.      
You are required to keep and maintain a laboratory notebook. The notebooks will be collected periodically and graded. See "Laboratory Information" for more details. The laboratory notebook will be collected twice during the semester.
Content outline: This course will be divided into three main sections:

1) Geometrical Optics: reflection, refraction, mirrors, lenses, prisms, ray tracing, ray matrices (if time allows), the microscope, the telescope, and the human eye.
2) Physical Optics: electromagnetic waves, superposition of waves, interference, diffraction, and polarization.
3) Modern Optics: laser theory, types of lasers, laser resonators, properties of laser beams, laser applications, holography, Fourier optics, and image processing (if time allows).

Score Composition:  Home work 40%, labs & lab notebook 20%, midterms 15%, Final 25%

Final Grades A: 93-100, A-: 90-92, B+: 86-89, B: 83-85, B-: 80-82, C+: 76-79, C: 73-75, 

C-: 70-72, D+: 66-69, D: 63-65, D-: 60-62, E: 0-59. Final grades are no curving, no negotiable.

Note: Late work will not be accepted, or shall be accepted at request with reduced credits in case of unexpected circumstances. Exams may not be made up due to unexcused absences. Final grade is FINAL, no work may be handed in for additional credit after the final exam. 
PAGE  
2

