Physics 325:  Advanced Physics Laboratory
Spring 2006 Syllabus

TR 8:30—9:45
Masters 215

Lab:  by arrangement (6+ hr/wk)

Instructor 
Dr. Bret E. Crawford, Masters Hall, Rm. 203, x6054, 

email: bcrawfor 

Laboratory Instructors 

Aldinger, Crawford, Good, Hayden, Marshall, Pella, Stephenson

Required Course Materials 

· An Introduction to Error Analysis: The Study of Uncertainties in Physical Measurements, 2nd ed., by John R. Taylor (University Science Books, 1997). 
· A non-spiral notebook for lab (e.g., Avery 43-648) 

· website:  http://www.gettysburg.edu/academics/physics/phy325/P325home.htm
Office hours
 

· Tuesday, Wednesday 1—2 pm
· Thursday 10—11am

· I am usually around the department during the day.  Other than MWF before 11am, when I am preparing for class, I would be happy to meet with you.  If I am not in my office but my light is on or my door is open, you can probably find me somewhere in the building.  

Course Overview
The primary focus of this course is to continue your development in experimental physics.  You will investigate topics of modern physics in extended projects with four different departmental faculty members.  All good experimental physics requires sufficient knowledge of what has been done in the past as expressed in the scientific literature, skill in the laboratory, thorough data analysis, and cogent communication of results; you will develop in all of these areas.  While you will focus mainly on the laboratory projects, a secondary emphasis will be the formal treatment of error analysis and the statistics of measurement. 
Course Components and Grading

· Lecture

The lecture will focus mainly on the topic of measurement uncertainty and the statistics of measurement.  You already have a great deal of experience estimating and propagating uncertainty, but most likely have not investigated the topic in a formal setting.  We will use Taylor’s book to fill in these gaps.  In class we will work through the text together with a student leader for the day.  As the class leader you are expected to review the main points from the reading, ask questions of the well-read and prepared class, and help the class work example problems.  
In addition to tackling Taylor, we will discuss journal articles, your laboratory reports, current topics in physics, and careers in physics.
· Laboratory

The course is centered on the laboratory experiences.   You will work with individual faculty members in groups of two on a project lasting 3 weeks.  Regardless of the field of research, the main components of the projects are:

· Synthesis of relevant literature

· Experimental measurement

· Data analysis

· Writing of a formal laboratory report
You will complete four such projects, each with a different faculty member.  We will determine the schedule of projects in the first couple classes, and from then on it is your responsibility to contact and meet regularly with the project professor and make timely progress on the project.  Laboratory projects are due 4pm on the Monday at the end of the project period, i.e., Feb. 13, Mar. 6, Apr. 3, and Apr. 24.
· Homework

Since we will work through the text together in class, it is important that you come to lecture having read the material and ready to participate.  There will not be assigned homework problems.  
Since the primary focus of the class is the laboratory projects, you will be asked in the second week of each project to turn in a status report (details in a separate handout).
· Quizzes
There will be four in-class quizzes on the material covered in the text. 
· Laboratory Notebook

You should keep a detailed laboratory notebook.  No offense intended, but your memories are not likely good enough to remember all the details of the experiment, problems that arose, how you solved the problems, sources of error, raw data, analysis procedures, what day this data was taken and what day that data was taken, and “why is this data point so different than the others?”, and “didn’t we retake that data sometime?”, and “why is your graph different than mine?”, and on and on….  It really does pay to keep a thorough notebook.  You should keep raw data, descriptions of the apparatus, procedural details, analysis equations and graphs.  This is a repository of all that you will need to write the formal report.  We use the computer heavily for analysis, but still, you should describe the analysis, work out equations, and display salient tables and graphs in the notebook.  I will spot check your notebooks periodically.

· Poster Presentations

During the last week of class you will present a professional quality poster of one of your favorite projects at a departmental poster session.
· Colloquia

About every few weeks the department holds a colloquium on a current topic in physics.  As advanced physics students we hope you will find these presentations interesting and reinforcing of the concepts you are learning.  Attendance at colloquia is a requirement of the course.  You are expected to attend at least 80% of them.

So that you and the class will be prepared for the colloquia, you are asked to find current papers by the speaker, read them, and provide three questions you would like answered by him/her.  Five points of the final course grade depends on you attending 80% of the colloquia and turning in a question sheet with bibliography to me on the class meeting before the talk for three of the talks.
· Grading

	Quizzes
	10%

	Colloquia
	5%

	Homework 
	10%

	Laboratory
	63%

	Laboratory Notebook 
	3%

	Class participation/Poster
	5%

	Final Exam
	4%


Honor Code

As in all of your courses, you are bound by the honor code.  Your laboratory experiences will be collaborative, and thus you will share data with your partner as long as both partners participated in taking the data.  You may also consult on the analysis, though each student must do their own version of the analysis (This, by the way, is a great way to find and correct mistakes.). The writing of the formal report is to be done individually, though you may discuss your writing, data, analysis, etc., with your partner.  You are not allowed to discuss or share work with your neighbors during quizzes. 
Special Considerations

Any student with physical or learning disabilities that requires special attention in lab or on exams is encouraged to discuss their needs with the instructor.

Laboratory Project Schedule

Fill this table in during the class period.

	DATES OF SESSION
	FACULTY SUPERVISOR

	I:  JANUARY 24 - FEBRUARY 13
	I:

	II:  FEBRUARY 14 - MARCH 6
	II:

	III:  MARCH 7 – APRIL 3
	III:

	IV:  APRIL 4 - APRIL 24
	IV:

	POSTER SESSION: May 4-- Each student presents a Professional-quality Poster paper on one favorite experiment.  


Spring 2006 Course Schedule -- Physics 325:  Advanced Physics Laboratory 

	Week
	Date
	Topic
	Reading
	Lab
	Assignments
	Discussion

Leader

	1
	
	
	
	
	
	

	
	1/19
	Intro. – Writing Reports
	
	
	
	

	2
	1/24
	Error Analysis and Uncertainties     
	Ch. 1, 2
	P 1
	
	Lauren

	
	1/26
	Library Session (at LIR)
	
	P 1
	
	

	3
	1/31
	Propagation of Uncertainties
	Ch. 3
	P 1
	HW 1
	Dan

	
	2/2
	Propagation / Systematic vs. Random Unc.
	Ch. 3, 4
	P 1
	
	Zee

	4
	2/7
	Quiz1 Ch. 1—3 / Statistics of Random Uncertainty
	Ch. 4
	P 1
	
	BEC

	
	2/9
	Rough Draft Discussion / Journal Articles
	
	P 1*
	P 1 rough draft
	BEC

	5
	2/14
	The Normal Distribution
	Ch. 5
	P 2
	
	Josh

	
	2/16
	The Normal Distribution
	Ch. 5
	P 2
	
	Brook

	6
	2/21
	The Normal Distribution
	Ch. 5
	P 2
	HW 2
	Chris

	
	2/23
	Rejection of Data
	Ch. 6
	P 2
	
	Joe

	7
	2/28
	Quiz2 Ch. 4—5 / Weighted Averages
	Ch. 7
	P 2
	
	BEC

	
	3/2
	Least Square Fitting
	Ch. 8
	P 2*
	
	Nick

	8
	3/7
	 speaker
	Ch. 8
	P 3
	Resume
	

	
	3/9
	Careers ?
	
	P 3
	
	

	9
	3/14
	SPRING BREAK
	

	
	3/16
	
	

	10
	3/21
	Least Square Fitting
	Ch. 8
	P 3 
	HW 3
	Rich

	
	3/23
	Least Square Fitting / Covariance and Correlation 
	Ch. 8, 9
	P 3
	
	Jamie 

	11
	3/28
	Covariance and Correlation
	Ch. 9
	P 3
	
	Kristen

	
	3/30
	Quiz3 Ch. 7—9 / The Binomial Distribution
	Ch. 10
	P 3*
	
	BEC

	12
	4/4
	The Binomial Distribution
	Ch. 10
	P 4
	
	Jenna

	
	4/6
	The Poisson Distribution
	Ch. 11
	P 4
	
	Mick

	13
	4/11
	The Poisson Distribution
	Ch. 11
	P 4
	HW 4
	BEC

	
	4/13
	The Chi-Squared Test
	Ch. 12
	P 4
	
	BEC

	14
	4/18
	The Chi-Squared Test  / Field Trip ?
	Ch. 12
	P 4 
	
	

	
	4/20
	No Class – Monday Schedule
	
	P 4*
	
	

	15
	4/25
	Quiz4 Ch. 9—12 / Posters / Current Topics in Physics
	
	
	
	

	
	4/27
	Current Topics in Physics
	
	
	
	

	16
	5/2
	No Class – Work on Posters
	
	
	
	

	
	5/4
	Poster Presentation
	
	
	
	

	Final Exam :  Sunday, May 7 1:30—4:30 pm


*Project reports due Monday following at 9am
