
Physics 331 – Logistics, Timeline, etc.

Website: http://courses.washington.edu/phys331/

Lec: PAA110 (M 11:30-12:20PM)

OH: Thursday 4-5 pm at B437 or by appointment

Lab: Rm B260 (Sec A,B,C,D - T,W,F,M 130-420PM)

Text: Optics by Eugene Hecht, also see website 

Today…
 Course Requirements

 Speed of light experiment

 Uncertainty analysis

http://courses.washington.edu/phys331/


Physics 331 – Logistics, Timeline, etc.

Course Requirements: Total eight labs

Must perform Speed of Light (SOL) + 5 other labs

Must submit lab reports on SOL + 5 (or more) labs

Must submit pre-lab-reports except SOL (+5 labs)

SOL lab due in 1 week (5%/late day deduction)

Others due in 2 weeks after lab completed (5%/late day deduction)

Pre-lab-reports due before each lab (no points for any delay)

Last submission day – Monday, (12/11/2015)

Exam: One in-class exam based on lecture materials (12/07/2015). 

Nov. 11 Veterans Day (Wednesday) -> The 

Wednesday of Thanks Giving week (Nov 25) 

Make-up lab: Monday and Tuesday labs (Nov. 23 and 24 th) of the Thanks 

Giving week (or regular lab-sections if you can find open spots) 



Course Grade:

SOL: 10%; Each other lab report worth 15% 

Exam worth 10%

Pre-lab:5%

Grade = SOL+Top 5 of other Lab reports+ Exam+pre-lab-reports

= 10%+          75%+                           10%+       5%=100%

Important: To be eligible for getting final grade for Physics 331a, you 

must submit the speed of light report by Monday (Oct. 26), and submit 

at least three full reports by Monday Nov. 16th. 

Writing Credit: To be eligible for writing credit, you 

must submit eight lab reports. 



Physics 331 – Logistics, Timeline, etc.

Important Handouts (see Website): 

http://courses.washington.edu/phys331/index.php

Lab writeups (and accompanying material) – please read before lab

Statistics Summary

Notes on Data Analysis and Experimental Uncertainty

Lab Practice and Writing Reports

Recommended Readings

Lectures will be placed on Web after class

Lab sign-up sheets will be handed out during lecture and 

will hang outside the lab door the rest of the week. Except 

weeks 1 and 2, two-three people per lab (1 and 4-person 

Labs are not allowed). 

There are still 19 students singed up for the Tuesday lab (Try 

Friday or Wend). 

http://courses.washington.edu/phys331/index.php


1.  Speed of light: Measure speed of light  using time of flight method. 



Lab sign-up sheet



Monday1:30

AD

Tuesday 1:30

AA

Wednesday1:30

AB

Friday 1:30

AC

Fraunhofer & 

Fresnel

Diffraction

Fabry-Perot 

Interferometer

Michelson 

Interferometer

Concave Diffraction 

Grating

Reflection from a 

Dielectric Surface

Faraday Rotation

Holography

Must complete Fabry-

Perot or Michelson 

interfrometer

Optics Lab — Physics 331     Sign-up Sheet

Please remember what 

you have signed up



Lab Safety
http://courses.washington.edu/phys331/lab_practice_and_report.pdf

http://courses.washington.edu/phys331/lab_practice_and_report.pdf


Report: Pre-Lab-Report and Lab Report

Pre-Lab-Report: Due when you sign-in the lab.

1. What’s the general purpose of the experiment?

2. What are the quantities you will directly measure and how to 

measure?

3. What are the quantities you will derive from the measurement and 

how to derive it?

http://courses.washington.edu/phys331/Reports_grading_331.pdf

http://courses.washington.edu/phys331/lab_practice_and_report.pdf

Lab report grading standards.

Lab Report

http://courses.washington.edu/phys331/xu_11-12/Example_of_Pre-lab-reports.pdf

Example of pre-lab-report

http://courses.washington.edu/phys331/Reports_grading_331.pdf
http://courses.washington.edu/phys331/lab_practice_and_report.pdf
http://courses.washington.edu/phys331/Reports_grading_331.pdf
http://courses.washington.edu/phys331/xu_11-12/Example_of_Pre-lab-reports.pdf


Lab Report (50 points)

Switch to grading policy……

http://courses.washington.edu/phys331/Report_Grading_standards.pdf



Speed of Light Experiment – History and Background

Galileo, 1638

Lantern A Lantern B

L

t
c=2L/t

Mean response time T of college 

students:190 milliseconds

T/t~104 !!!-- not enough response time

A feasible scheme?

c=~3*108 m/s;  L=3000 m;

t=2L/c=2*3000/ (3*108)=2*10-5 s=0.02 ms



Speed of Light Experiment - Schematic

Pulse laser: 1MHz repetition rate

Time separation between pulses:

1/pulse repetition rate =1 microsecond

Pulse separation

laser

photodetector



c=L/t

Speed of Light Experiment - Schematic

L: the round trip of the light

t: time for pulse to travel from laser output to detector

Experiment: measure a few pairs of (L, t). 

What will happen if L is too short?

Pulse separation

What will happen if L is too long?

1 microsecond

c* 10-6 =300m



Error Analysis: Types of Uncertainties

• Systematic uncertainty: due to the faults of measurement instruments 

or the techniques used in the expeirment.

Systematic uncertainty decreases the accuracy of an experiment

• Random uncertainty: associated with unpredictable variations in the 

experiment, or due to the deficiency in defining quantity be measured.  

Random uncertainty decreases the precision of an experiment



Error Analysis : Types of Uncertainties



Error Analysis: Types of Uncertainties

Example: measurement of a period of pendulum 

Use a clock that always runs fast. 

uncertainty

Repetitive measurements with starting and 

stopping watching at different points.

Repetitive measurements with starting and 

stopping watching at different points. 

However, one always starts the clock early 

and stops the watch late. 

Systematic + Random

systematic

random



Error Analysis: Mean, Standard Deviation, and Stand Deviation of the Mean

Example: Measure the length of the table

x1, x2, x3,…, xN-1, xN

How much of individual measurements are scattered from the mean? 

Standard deviation

Data Reduction and Error Analysis by Bevington and Robinson (BR).



Error Analysis – Stating the results



Error Analysis: Significant Digits 



Error Analysis – Error Propagation



Error Analysis – Error Propagation

2 2 2 2

u x y z   =  





Speed of Light Experiment – Obtaining c

What is the error in the obtained value?

How does the error in each piece of the RHS contribute to the error in c?

c=L/t

u=xy/z

2 22

c L

c L

t 

t

    
=     

    



Speed of Light Experiment - Schematic

Pulse laser: 1MHz repetition rate

Time separation between pulses:

1/pulse repetition rate =1 microsecond

Pulse separation

laser

photodetector

L=ct



an uncertainty in the mean of

Example on Error Analysis



Example on Error Analysis
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Example on Error Analysis

an uncertainty in the mean of

How much of individual measurements are scattered from the mean? 

Standard deviation

Data Reduction and Error Analysis by Bevington and Robinson (BR).



an uncertainty in the mean of
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