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TITLE:
Advanced Physics Laboratory Experiments:


Prerequisite:  Physics 375

SCHEDULE:  Wednesday 12:00-4:00 PM, Lecture  Room 3112 Physics, Lab 3210  

OFFICE HOURS:  To be determined by class vote, and by appointment

TEXT:  Physics 405 Laboratory Manual—Department of Physics

AND Data Reduction and Error Analysis for the Physical Sciences - Phillip R. Bevington and D. K. Robinson (McGraw Hill, Inc., 1992);

OR An Introduction to Error Analysis – John R. Taylor (Oxford University Press, 1982).  

WHERE TO GO FOR HELP:

Prof. R.A. Webb, Rm. 1366 CSR, x56175, rawebb@squid.umd.edu 

Teaching Assistant Mr. Ozik.  No other information available now.

A.R. Monroe, Rm. 3311 Phys., x56002, amonroe@physics.umd.edu  (8 am-4 pm M-F)

T. Baldwin, Rm. 3202 Phys., x56004, tbald@physics.umd.edu (9:30 am–6 pm M-F) 

In addition it is recommended that you visit the Physics 405 Web page for helpful hints on analysis and hints on useful techniques for many of the experiments.  This syllabus is also posted along with a class list.  ( www.physics.umd.edu and click on courses and then physics 405 fall 2000)  

LECTURES: 

 For approximately the first half of the course there will be a 1-hour lecture from 12:00 – 1:00 PM in room 3112 on Error Analysis and Laboratory Measurement Technique.  You will be responsible for understanding the material presented in lecture and, when appropriate, expected to include some of this material in your notebook reports and in your final formal report.  If you miss a lecture you are responsible for finding out from a classmate what we did in class.

EXPERIMENTS TO BE COMPLETED:  

It is required that all students complete the work for 7 units, which will typically consist of five to seven experiments.  Failure to complete all 7 units will result in failing the class.  Each student is required to work on the experiments entirely by her/himself.  At the completion of each experiment, students are expected to hand in the laboratory notebook for grading.  This means that it will be necessary to have at least 2 laboratory notebooks in order to have one available while the other is being graded.  Every attempt will be made to grade your experiments promptly so that you will be able to improve your next report before handing it in.  The notebook reports are meant to be your notes and documentation of your work in the lab, and are not meant to be a formal writeup.  (Please refer to the laboratory manual for more information on the notebook reports.)  

SCHEDULING EXPERIMENTS:  

There will be a sign-up sheet on the bulletin board in Room 3210 on which students will, each week, designate the experiment that they will perform the following week.  Prior to carrying out an experiment, you are required to complete the preparatory questions at the start of the experiment.  The prep questions should be written up on a separate sheet that can be handed in according to the schedule outlined in this syllabus.  The purpose of the prep questions is to be sure that you have read through the laboratory manual sufficiently to make wise use of your time in the lab.  You MUST have the prepquestions graded and returned to you before attempting the experiment. 

FORMAL REPORT: 

One of the 5 to 7 notebook reports is to be rewritten as a formal report and is to be turned in by December 10, 2000.  Please refer to the laboratory manual for the format for the formal report.

DUE DATES FOR THE NOTEBOOK REPORTS: 

Notebook reports are due according to the schedule shown below.  There will be a 5-point penalty per week per experiment for late reports. 

FIFTEEN-MINUTE TALKS:

Each student will be expected to give one 15-minute talk on an experiment of his or her choice.  The Talks will be followed by questions from the instructor, the TA, and the other students.

HOMEWORK ASSIGNMENTS:

Several times during the semester a short set of homework problems will be assigned.  The purpose of these assignments is to review and strengthen your understanding of the type of error analysis you will be performing in your laboratories.  These assignments will be graded on an all or nothing scale, however you may attempt the assignment more than once.

GRADING:   

Notebook reports (10 per unit)
70

Homework

10



Formal report

15



15-minute talk

15


TOTAL

     
110  pts.

VALID EXCUSES:  If you have a valid excuse for missing a due date for a notebook report or a 15 minute talk  (e.g., you will be having an operation) see me to arrange what to do about it, beforehand if at all possible.  Ex post facto (after the fact) excuses will require validation and may not be acceptable.  You must speak to me.  Your TA does not have the authority to excuse you from any required class activity. 

ACADEMIC DISHONESTY (CHEATING):  

Academic dishonesty is a serious offense that may result in suspension or expulsion from the university.  In addition to any other action taken, the normal sanction is a grade of "XF", denoting "failure due to academic dishonesty," and will normally be recorded on the transcript of the offending student.  Remember, you are required to perform all experiments, analysis, and write-up by yourself.  It is ok to discuss the experiments with other students but you must do the work.  

TIPS FOR DOING WELL IN THIS COURSE:
SYMBOL 129 \f "Wingdings"
Read the lab manual carefully before attempting an experiment.

SYMBOL 130 \f "Wingdings"
Answer the preparatory questions in your notebook and have them checked by the professor or TA before you begin the experiment.

SYMBOL 131 \f "Wingdings"
Keep a complete log for the experiment including experimental diagrams of measurement configurations actually used to obtain data, results, estimates of various errors and limitations to the measurements, analysis used to obtain final results and a proper estimate of all errors including systematic errors as well as statistical errors. 

SYMBOL 132 \f "Wingdings"
Show clearly the reasoning that you used to arrive at various conclusions.  If your experimental result does not agree with the values, your reasoning may be the only clue to the TA or the instructor as to where you, or the experimental apparatus, went wrong.

IMPORTANT DATES:       Sept. 13
    Last day for Schedule Adjustment

                                           Nov.  8      Last day to Drop and Receive a W



     Dec. 10
    Formal report and last two notebook reports due


Tentative Schedule-Fall 2000

Physics 405 Professor R.A. Webb

DATE
SUBJECT
HOMEWORK DUE 

Beginning of Class

Aug.   30
Course Introduction, Experiments, Pictures 


Sept.   06
Using “Acquire” & Errors           
Read Bevington Chapter 1 (Taylor Chapters 1,2,4)  

First Homework due and Prelab Questions for unit #1 due

Sept.   13 
Counting Experiments and use of Win-MCA Software
Read Bevington Chapter 2 (Taylor Chapters 5,10,11)

1st Lab report due (9-15)

Sept. 
20 
Errors and experimental noise

Read Bevington Chapter 3 (Taylor Chapters 3,5,7) 2nd  Homework due and Unit #2 prelab questions due

Sept.
27 
Least squares fitting and  transport measurements
Read Bevington Chap. 4,6 (Taylor Chapters 8,12)  3rd Homework due 

Oct.    
04 
Least Squares fitting and Spectrum analyzer use 
Read Bevington Chap. 7,8  

Unit #3 prelab questions due

Oct.
11 
Lecture #6 (TBD)
Read Bevington Chap.  9,11

 4th Homework Due

2nd and 3rd Lab reports due (10-13) 

Oct.
18 
No Lectures
Unit # 4 Prelab questions due

Oct.
25 
4 15 min presentations
Homework #5 due

Nov.    01
4 15 min presentations
Unit # 5 Prelab questions due

Nov.
8
4 15 min presentations
4th and 5th Lab reports due (11-10)

Nov.
15 

Unit # 6 Prelab questions due

Nov.
22 



Nov.   29

Unit # 7 Prelab questions due

Dec.
8
6th & 7th Notebook reports Due  
FRIDAY NIGHT!!

Dec. 10
Formal report due
SUNDAY NIGHT!!

Grading of Notebook Reports

For the notebook reports you must do the following:

1. Write in a real lab notebook.

2. Write in Ink.

3. Staple/past/tape all graphs and analysis in notebook.  Label axis.

4. Give a brief description of theory behind experiment.

5. Provide the actual circuit diagram you used to do the experiment (do not photocopy lab manual).

6. Provide a clear description of the procedure used to take data.

7. Provide the units of all numbers.

8. Provide and explain your estimate of the random and systematic errors in all important quantities effecting your final result.  Must use proper error analysis techniques.
9. Pay attention to significant figures.

10. Analyze your data.

11. Quote your results with final total error (including systematic errors).

12. When appropriate, compare your answer to the expected value and discuss discrepancies.

13. Be sure you have answered all the questions asked for in the lab manual.

14. Be sure you have done all the experiments you were asked to do.

Approximate Grading Scheme for  lab reports

Procedure                                          2 pts (includes prep questions)


Analysis of data                                 3 pts


Error analysis                                    3 pts

Everything else on above list             2 pts

Late reports                                      -5 pts /week

No report                                          F in whole class

Class List

        NAME                                               EMAIL




Biller, Stephen Alexander    
biller@wam.umd.edu 

Cramer, Nathan Peter         
ncramer@wam.umd.edu

Freed, Melanie Elizabeth     
freed@wam.umd.edu 

Herda, Mary Claire           
mcherda@wam.umd.edu

Kron, Jeffrey Allen          
jkron@wam.umd.edu

Obrecht, John Michael        
johnutah@wam.umd.edu

Odar, Craig David            
codar@wam.umd.edu

Poker, Barak C               
poke@wam.umd.edu

Read, John Creighton         
jcread@mindspring.com

Sharp, Andrea Michelle       
asharp@wam.umd.edu

Lae, Chung Khim 
cklae@wam.umd.edu

Lee, Kyuyong
kyuyong@wam.umd.edu

Homework assignment #1

The following is the total list of grades of students who have taken an upper division laboratory course over the last few years. The lowest grades are generally from students who do not do all the work required and/or do not hand in the assignments on time.  Note that this behavior generally does not result in a symmetric distribution for a small number of students (in the limit of a large number of students this distribution would be bimodal).  

A).  Find the mean, median, most probable value, and standard deviation of this distribution of 40 grades. Quote your results to two significant figures. You may perform the calculation by hand, write your own program, or use a software package (such as Excel) to do the calculations for you, but you must show your work by explaining how you would calculate each quantity. 

B).  Make a histogram of the data by dividing up the possible grade in bins of 5 and plotting the number of students who received a grade in that range.

Student
Grade
Student
Grade
Student
Grade

1
70
15
93
29
43

2
52
16
54
30
55

3
71
17
52
31
87

4
62
18
61
32
49

5
61
19
72
33
92

6
97
20
67
34
64

7
54
21
74
35
80

8
68
22
73
36
56

9
81
23
61
37
89

10
85
24
53
38
43

11
70
25
80
39
71

12
97
26
73
40
62

13
79
27
49



14
82
28
99
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