Syllabus for Physics 471: Optics  (Dr. Colton, Winter 2008)
General Information
Lectures: 12:00-12:50 pm M W F, C460 ESC 

Course website: http://www.physics.byu.edu/faculty/colton/courses/phy471-winter08/index.html

You can easily browse to the course page via the Physics Department home page,

www.physics.byu.edu → Courses → Class web pages → Physics 471 (Colton J)  

Instructor: Dr. John S. Colton, john_colton@byu.edu. Office hours: T Th 3-4 pm, in N335 ESC
Main TA:  Ryan Tanner, quantumleap42@gmail.com. Lab/office hours: M W 4-6 pm, in/near S415 ESC.
Small Auxiliary TA:* Adam Hall, adam.h.mail@gmail.com. Lab/office hours: TBA

Course Content
In this class you will learn the physics of optics. You will learn how Maxwell's equations imply the laws of reflection and refraction, how electromagnetic waves propagate in vacuum and in crystals, how optics can produce Fourier transforms, and so forth.  You will also gain some hands-on experience via several experimental assignments. 
This class should provide the knowledge and skills needed to help you gain a strong foundation, so that should you pursue graduate courses and graduate research involving optical techniques/optical sciences/optical engineering you will be able to float instead of sink.

Prerequisites

Required: The BYU catalog lists only the following as strict prerequisites: Physics 123 and Physics 220. Physics 318 is given as a “recommended” prerequisite. I second the recommendation.
Recommended: I suspect much of this class will be very challenging if you have not yet had any Multivariable Calculus (via e.g. Math 214 or Math 302). 

Helpful: Additionally, Physics 441 will certainly be helpful, especially at the start of the semester. And Physics 442 is directly related to much of the material that will be covered on the first exam. 
Textbook

The main textbook for the course is Physics of Light and Optics, by Peatross and Ware (P&W, for short), purchased at the bookstore.  It is also available online at http://optics.byu.edu; feel free to download a copy, but please do not use the department printers to print yourself a copy. You are already sold this text at cost and probably cannot print it cheaper yourself. 

In addition to the main textbook, let me recommend two other references:
· Optics, by Eugene Hecht, 4th edition – This is the standard text in the field, and the one that I myself used when I was an undergraduate student at BYU (the 3rd edition, back then). Its main strength precisely complements P&W’s main failing:  Hecht has a ton of qualitative descriptions and applications of the various concepts, but is not particularly mathematically challenging; P&W on the other hand is much more mathematically intense but lacks a lot of real-world examples. I have turned to Hecht for reference too many times to count since I graduated from BYU. If you have any inkling of doing optics in graduate school or on a professional level, buy this book. 
· Electrodynamics, by David Griffiths – This is the standard text for Physics 441 and 442, and overlaps the first part of this course quite a bit. Specifically, Griffiths chapters 8 and 9 are directly related to Peatross & Ware chapters 1-3—and in my opinion Griffiths is a clearer treatment. 
Code names

So that we can return HW/exams and post scores anonymously, I would like you each to pick a code name/secret identity. This could be a short string of numbers, like you may have used as an ID number in other physics classes at BYU, or (my preference) you can be more creative! For example, in a class I taught last year I had students who picked “Pink bunny,” “Popcorn,” “Snake,” and “Birdman.” Instead of listing your real name on your HW/exams you will then list your code name.
Please email me your code name within the first week of classes.
Grading
Letter grades will be assigned according to this approximate scale. In the end, I may deviate from this scale a bit, but only to bump you up a letter grade, not down. 


A: 
93% and above
AB: 
89-93%

B+:
85-89%

B:
79-85%

B-:
74-79%

C+:
71-74%

C:
65-71 %

C-: 
62-65 %

D+: 
59-62%

D: 
53-59

D-: 
50-53

E: 
below 50%

You will be graded on in-class quizzes, homework, and exams. The percentage contribution to your final grade will be like this:

· In-class Quizzes: 5%

· HW: 35%

· 2 Midterm Exams: 32%  (16% each)
· Final Exam: 28%

In-class Quizzes

The reading assignment for each lecture is listed on the class schedule, subject to modification. You will be given a short quiz on the assigned reading at the start of each class. It is important that you come prepared for class by reading the assigned sections prior to our class-time discussion of the material. 
Quiz Reporting: You will grade your own quizzes, and be on your honor to report the grades accurately. You will turn in your quiz reporting sheet after each third of the course 
Dropped Quizzes: To help protect you against unavoidable absences, your lowest quiz for each third of the course will be dropped.

Homework
Expect this to be a homework-intensive class: the guidelines given to professors state that for a 3 credit hour class that meets three hours per week, students should spend about 6-9 hours/week doing homework. Your time spent will likely fall in that range.

Assignments: Homework will typically be due twice weekly, on Tuesdays and Thursdays by 6 pm. Homework assignments will be posted to the course website a few days before they are due.

Resubmissions: An assignment can be resubmitted within one week of its original deadline to restore 50% of the points missed, but only if the entire assignment is completed accurately upon resubmission—the re-grading is all or nothing! Please use a different color pen or pencil on your original assignment—but not red…that is what the grader will use—when completing an assignment that was previously given partial credit. You may also take the opportunity to appeal in writing if the initial grading was in any way unfair. 

Late Homework: Late homework will be graded for half credit if it is turned in within one week of the regular due-date. No credit will be given for late homework turned in after that point. 
Collaboration: You are encouraged to collaborate with other students while working on the homework problems, but remember that “collaborate with” means “work together with,” not “copy from”! Just as it is your responsibility not to copy from others, it is similarly your responsibility to make sure that others do not copy from you. If you do collaborate with others, please acknowledge them in your homework assignment. That is a standard practice for professional scientists and I see no reason why students should not adhere to this practice.
Grading: Each regular HW problem will be graded out of 4 points: 4 points are earned for a well-presented correct solution. 3 points are earned for a solution with only minor errors, or for a correct but unclear solution. 2 points are earned for a very wrong solution which had a substantial amount of effort. 1 point is earned for a wrong solution with little effort put into it. 0 points are earned if the homework problem is not done at all. Half points may be awarded if deemed appropriate. 
Lab assignments: Some of the homework assignments will include a short walk-in lab assignment for hands-on experience with optics. These will be set up in room S415. The labs will count double a regular HW problem (e.g. they will be worth 8 points each).  Most of the lab assignments have video demonstrations of students completing the labs, which you should view before doing the lab yourself: http://optics.byu.edu/labs.aspx
“Extra Mile” Bonus Points: For each assignment the grader will choose a few outstanding HW assignments to receive two bonus points. These will be awarded based on exceptional clarity & neatness, doing unasked-for analysis/computer plots, or for otherwise going the extra mile. 

Additional Guidance: Follow these rules when writing up an assignment. Points will be lost for not following these guidelines.

· Take at least 1 page per problem. Start each problem at the top of a new page.
· Answers should be boxed, and (if numerical) should be given to three significant digits with the appropriate units. That means you must use more than three significant digits as you are working the problem, so that you don’t have rounding errors in your final answer.

· Staple your problem set, with your problems in order.

· Be neat. Your non-physics friends may think you are crazy, but it is very common for physics majors to work the problem out first on scratch paper before making a neat final copy. Neatness is important because it shows you take pride in your work.
· Explain yourself as you go along, as needed. If the grader has difficulty following your work you will lose points, even if you get the correct answer.
· Think about whether your answer is reasonable (e.g. can an electron move at 109 m/s?). If you get an unrealistic answer, figure out what you did wrong.

· Consult your colleagues. I strongly recommend you talk with one or more of your fellow students before the homework is due, to make sure you got the same answers. If you turn in an incorrect problem without first consulting with others, you really have only yourself to blame when you lose points. And as mentioned previously, remember to acknowledge your collaborators by writing e.g. “Worked with John Smith on problem 2 and Jane Roberts on problem 5” at the top of your first page. 
· Again, do not let others copy your work, and do not copy others’ work.
Exams
There will be two midterm exams and a final exam. The midterms will be cumulative but will focus on the course material from the recent part of the course. The final exam will also be cumulative, but will be more heavily weighted towards the material covered after the second midterm.
Harassment

Harassment of any kind is inappropriate at BYU.  Specifically, BYU's policy against sexual harassment extends not only to employees of the university but to students as well.  If you encounter sexual harassment, gender-based discrimination, or other inappropriate behavior, please talk to your professor, contact the Equal Employment Office at 422-5895 or 367-5689, or contact the Honor Code Office at 422-2847.

Disabilities

BYU is committed to providing reasonable accommodation to qualified persons with disabilities.  If you have any disability that may adversely affect your success in this course, please contact the University Accessibility Center at 422-2767.  Services deemed appropriate will be coordinated with the student and instructor by that office.

Children in the Classroom

The serious study of the physical and mathematical sciences requires uninterrupted concentration and focus in the classroom. Having small children in class is often a distraction that degrades the educational experience for the entire class. Please make other arrangements for child care rather than bringing children to class with you. If there are extenuating circumstances, please talk with your instructor in advance.

Physics 471 Tentative Class Schedule – Winter 2008
	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	 January
	7          First Day of Class

Multivariable Calculus 
Reading: 0.3; syllabus
	8


	9

Maxwell Eqns
Reading: 1.1-1.3
	10

Homework 1
	11

Maxwell Eqns, cont.
Reading: 1.4-1.5

	
	14 

Materials, Wave eqn

Reading: 1.6-1.8
	15

Homework 2
	16 

Complx num & oscillators

Reading:0.1-0.2
and website handout
	17

Homework 3
	18        Add/drop deadline

Dielectrics/index of refr.

Reading: 2.1-2.4

	
	21

Holiday

	22 

Homework 4
	23

Conductors/absorption

Reading: 2.5-2.6
	24 

Homework 5
	25

Refraction/Reflection

Reading: 3.1-3.4

	
	28

Brewster, T.I.R.

Reading: 3.5-3.7
	29 

Homework 6
	30

Polarization states

Reading: 4.1-4.2
	31 

Homework 7
	1

Jones matrices

Reading: 4.3-4.5

	           February
	4

Polarization & R, T
Reading: 4.6-4.7
	5 

Homework 8
	6 

Review (Ch. 1-4)
	7       

Begin Exam 1

	8        
Light in crystals

Reading: 5.1-5.3

	
	11        Withdraw deadline
Uniaxial crystals
Reading: 5.4-5.5 
	12       End Exam 1
Homework 9
	13       
Double interfaces
Reading: 6.1-6.2
	14 

Homework 10
	15
Interfaces at angles
Reading:  6.3-6.4

	
	18

Holiday

	19       Class meets
Fabry-Perot
Reading: 6.5-6.7
Homework 11
	20
Multilayers
Reading: 6.8-6.9
	21 

Homework 12
	22
Group velocity
Reading: 7.1-7.3

	
	25

Fourier transforms
Reading: 0.4, 7.4
	26 

Homework 13
	27
Delta functn, convolution
Reading: See website
	28 

Homework 14
	29
Group delay
Reading:7.5-7.7

	
	3

Temp. coherence
Reading:  8.1-8.3
	4 

Homework 15
	5 

Visibility, Fourier Spectr.
Reading: 8.4-8.5
	6 

Homework 16
	7 

Spatial coherence
Reading: 8.6

	     March
	10         Colton out of town
Rays

Reading: 9.1-9.3
	11 

Homework 17
	12         Colton out of town
Review (Ch. 5-8)
	13 

Begin Exam 2

	14       
ABCD matrices, imaging
Reading: 9.4-9.6

	
	17      
Complex imaging
Reading: 9.7-9.8
	18     End Exam 2
Homework 18
	19        
Aberrations
Reading: 9.9 
	20 

Homework 19
	21
Diffraction
Reading:  10.1-10.3

	
	24

Diffraction approx.
Reading: 10.4-10.5
	25 


Homework 20
	26
Aperture functions
Reading: 10.6
	27 

Homework 21
	28
Diffraction applications

Reading: 11.1-11.3

	  April
	31

Diffr lens, resolution

Reading: 11.4-11.5 
	1 


Homework 22
	2       Discontinuance deadline

Gratings

Reading: 11.6-11.8
	3  

Homework 23
	4 

Interferogram/Hologram
Reading:  12.1-12.5

	
	7

Blackbody Radiation
Reading: 13.1-13.3
	8 

Homework 24
	9
Einstein A & B

Reading: 13.4
	10 

Homework 25
	11
Color

Reading: See website

	
	14        Last Class

Review (Ch. 9-13)
	15 

Homework 26
	16
Reading Day


	17 

Reading Day

	18 



	
	21


	22

Final Exam

11 am-2 pm, C460 ESC
	23
	24


	25


* That’s a Dave Barry reference, for those who get it—not to be meant in any way derogatory towards Adam
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