PHYSICS 405/505 - OPTICS LABORATORY SYLLABUS – Spring 2015


Instructor:  Ralph Oberly, Science 254, 253, 696-2757

oberly@marshall.edu

Text:  John R. Taylor, AN INTRODUCTION TO ERROR ANALYSIS
       Bound notebook for recording all data.

This course is meant to be taken along with Physics 304, Optics. The material presentation is meant to be complimentary.

GENERAL INSTRUCTIONS:
1.  Work in pairs if possible.  With the exception of the data and calculations your laboratory report must be entirely your own work!  However, feel free to discuss procedure or any other difficulties with other laboratory students or the instructor.  The instructor will be in the laboratory most of the time and is here to help you progress on the experiments.  Try to figure out procedural difficulties, but ask the instructor for help when you are not progressing after a time.

2.  Before you come to the laboratory session each week take the time to read the theory and experimental procedure.  Make sure that you know the purpose of the experiment and the measurements to be taken before you come to class.

3.  Every report on every experiment requires a conclusion and a discussion of errors.  The text is to help you figure error estimates and to process data.

4.  You are to keep a daily log of everything that you do in the laboratory (including the failures!).  The log should be initialed and dated by the instructor before you leave each day.  The log is not necessarily pretty, but it is intended to show your progress in detail so show circuit diagrams, optical schematics, original data (with units), et cetera.  Be sure that your entries are legible! The log book should allow you to reconstruct what you have done on any given day in the laboratory.  You cannot put too much information in the logbook, but you can certainly put too little information.
5.  SAFETY!  Several experiments use lasers as light sources and/or chemicals to process film or for other purposes.  Handouts and a brief safety lecture will precede the use of lasers or hazardous chemicals.  You are expected to use proper safe procedure at all times in the laboratory!
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FORMAT FOR LABORATORY REPORTS:
1.  Concise statement of objective.

2.  Experimental notes, schematic diagrams, difficulties, innovative techniques to overcome problems, et cetera.

3. Data - organized, and clearly and completely labeled, UNITS!
4.  Sample calculations - you should show the formula, one set of numbers and the result for that set of numbers for each type of calculation.  Do not show duplicate sets of arithmetic for one type of calculation.

5.  Results - tabulated and put into tables, graphs, or other relevant forms with clear and complete labels.  Sell your data by presenting it clearly and in a relevant form.

6.  Error analysis - you will be expected to do complete error analysis for some or all of the calculations (See the text.). Some cases will be specified.  Some error analysis may be necessary to justify your conclusions.

7.  Conclusion and discussion of error - this is an important part of the report and should be given some thought.  Did you achieve the objective?  State whether or not you achieved the objective no matter how trivial it may seem.  Briefly explain how your data justifies the conclusion.  If not, what results deviate beyond experimental errors from the expected results? Discuss the curve shape for any graphs and whether the shape meets the expected results.  Discuss any numerical data from the graphs such as the significance of the slope of lines.

8.  Your data log book is part of any experiment and should be available for inspection at any time.

Note that the reports should be neatly and legibly written, or typed on a word processor.  Making your data, conclusions, and logic clear and intelligible is an important part of presenting scientific data.  Illegible reports will have points deducted, or will not be graded at all.  In science writing a concise, complete and accurate report is the goal!

GRADING:
Your grade will be based on the grades for your laboratory reports (80%), your laboratory performance (lack of effort can reduce you report average), and the completeness of your logbook (20%).  You are expected to complete six (6) laboratory experiments and reports.  Laboratory technique can affect your grade in a negative way if it appears that you let your laboratory partner do a disproportionate amount of the work, or if you are not using the laboratory periods efficiently.  Early leavers and data fudgers are severely frowned upon!
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DEADLINES:
Laboratory reports are due at the beginning of the laboratory period the week following the completion of the experiment.  The laboratory period is not the time to work on reports other than to discuss problems with the data or the presentation.  Laboratory time is for setting up apparatus, collecting data, and analyzing data.  Late reports are subject to having points deducted, up to one letter grade, or ten percent, per week after the due date. Remember that your log books are to be initialed at the end of each session in the laboratory!

OBJECTIVES:
This course is meant to introduce science students to the apparatus and principles in modern optical devices.  Students are to work through a range of experiments that will acquaint them with a variety of hardware and optical principles.  Students are expected to learn optical technique in handling optical materials (fingerprints on optical surfaces are considered very tacky!) and in aligning optical elements in an experiment or apparatus.  Students are expected to learn and perform procedures in a safe manner, especially when lasers and chemicals are involved.  Students are expected to learn to handle and use photographic film in laboratory experiments.  Students are expected to use computers to process data in all experiments but especially when the computer has an obvious advantage over other computation means.  Student data, experimental schematics, and problems in doing procedure are to be recorded in a logbook.  The logbook should be signed and dated at the end of each laboratory session.  Results are to be reported in written laboratory reports.  Students are expected to do laboratory work in pairs in order to develop team problem solving techniques.

This is an algebra and trigonometry based course in which students are expected to think in logical and quantitative ways.  Students are encouraged to use the computer in processing and collecting data where appropriate.  In particular, using a computer for matrix multiplication, graphing, and least-squares-fit procedures is considered a valuable laboratory skill.

Students are expected to ask questions during class or after class on concepts and techniques that bother them.

OFFICE HOURS:  MWF 11:00 – 11:45, MW 3:30 – 5:00, TR 4:00 – 5:00.
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EXPERIMENTS:
Each laboratory group must finish at least five experiments.  All groups will do the prism spectrometer experiment first.

1.  Prism spectrometer - required of all students.

2. Speed of light – a.  Rotating mirror

  b. Fiber optic interferometer

3.  Laser properties – a.  wavelength, b.  collimation, c.  power.

4.  Inverse square law and blackbody radiation.

5.  Michelson Interferometer, Polarization.

6.  Optical filtering - Fourier optics.

7.  Holography – reflection, HNDT.

8. Young’s Double Slit.
9. Fabry-Perot Interferometer, RB Spectra

Variations in the list above will be made to meet equipment demands and availability.  After the first experiment each laboratory group will be doing a different experiment from the other groups due to the finite supply of equipment.  You will be expected to read ahead in the lecture text.

“Policy for Students with Disabilities: Marshall University is committed to equal opportunity in education for all students, including those with physical, learning and psychological disabilities.  University policy states that it is the responsibility of students with disabilities to contact the Office of Disabled Student Services (DSS) in Prichard Hall 117, phone 304 696-2271 to provide documentation of their disability.  Following this, the DSS Coordinator will send a letter to each of the student’s instructors outlining the academic accommodation he/she will need to ensure equality in classroom experiences, outside assignment, testing and grading.  The instructor and student will meet to discuss how the accommodation(s) requested will be provided.  For more information, please visit http://www.marshall.edu/disabled or contact Disabled Student Services Office at Prichard Hall 11, phone 304-696-2271.”

Laboratory time is for working on experiments.  It is not time to be chatting on your cell phone or on the internet.  Use the laboratory period efficiently.
Sign on a prominent chemistry department classroom wall:  “ Your most powerful tool is the English language”.
