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The Importance of Documenting your Work

Gordon Gould
and Lasers
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Linus Pauling 
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http://scarc.library.oregonstate.edu/coll/pauling/rnb/index.html

https://www.nobelprize.org/nobel_prizes/chemistry/laureates/1954/pauling-facts.html
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Name/Topic/Table of Contents
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Dates/Legibility/Comments
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Plots/Commentary
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Mistakes/Summary
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What’s Missing
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• Times
• Prelab (preparation)
• Procedures
• Schematic of experimental setup (conceptual 

diagram)
• Part numbers & model numbers of essential 

equipment
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Failure is a gift.
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• If you didn’t write it down, then it never happened.

• Amateurs remember, professionals write it down.

• Our only obligation as Scientists is to be honest. Write 
what you are doing and why in real time in your logbook.

• Correlation is not causation.

• RTFM: Read The Fascinating Manual!

• https://spinlab.me/2017/08/08/producing-scientific-
diagrams-which-reveal-the-relevant-scale-edwardtufte/
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General Contents of Logbooks
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1. A record of experimental conditions and apparatus
2. A record of the experimenter's realtime observations, actions, and 

thought process
3. Notes from meetings and discussions
4. Descriptive commentary - just the facts

• What happened?
• When did it happen?
• What did I do?

5. Reflective commentary - an articulation of your thought process
• Why did it happen?
• What did I do that?
• What did I think will happen?
• What went well?
• What should be improved for next time?
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Specific Contents of Logbooks
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1. Leave first couple of sheets blank for table of contents. Each line should be 
descriptive with date and page number. This helps you find info later.

2. For each logbook entry, write down both the date and time. This helps you 
figure out when things happened and how long they took.

3. Make schematic of your experimental apparatus (conceptual diagram).

4. Write at least three entries per hour in the Lab (on average).

5. Each page of your logbook should represent about an hour of work in the
Lab (on average).

6. Write your pre-Labs in the logbook. (Scan & upload them for scoring.)

7. At the end of the experiment, make a list of your main conclusions and a 
summary plot/table of your experimental results.
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General Hints

2022-01-12

1. Read the “pre-Lab” documents throughout the experiment 
and write summaries of the important points in your 
logbook.

2. Review your logbook before every Lab session and write 
down a list of goals and a plan for achieving those goals.

3. Gives proper citations for works referenced:
• articles: Giaver, I. Rev. Mod. Phys. 46, 245 (1974)
• books: Taylor, J. R. An Introduction to Error Analysis. University 

Science Books, Sausalito, CA, USA. 2nd Edition. 1997.
• websites: see next page for example and secret hint for Wikipedia
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Hints for pre-Lab (“Read & Take Notes”)
and Reflective Commentary
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1. initial model of physical system
2. initial model of measurement system
3. initial cartoon of experiment
4. what knob/needle curve to expect

1. what is the knob and units and range of settings?
2. what is the needle, units, and range of readings?
3. what kind of feature am I looking for? (dip, peak, discontinuity, 

deviation)
4. what knob setting allows me to see the feature?
5. how big of a change in the needle reading am I expecting?
6. how wide or sharp (range of knob setting) is the feature?
7. how deep or tall (range of needle readings) is the feature?

5. what does success (presence of feature & how many) look like?
6. what does failure (absence of feature) look like?
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Citing The Internets, Example: Wikipedia
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Wikipedia contributors. "Sonoluminescence." Wikipedia, The Free Encyclopedia. 
Wikipedia, The Free Encyclopedia, 13 Sep. 2017. Web. 10 Oct. 2017.
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Perfect Table of Contents
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1. on the first page of 
logbook

2. says “Table of 
Contents”

3. Includes dates

4. Includes page 
numbers

5. Descriptive 
organization of the 
work
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Build Safety In At the Planning Stage
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Model of Measurement System 
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Great hand drawn 
schematics in 
logbook.

Great pre-publication quality 
schematic in logbook summary –
perfect starting point for final version 
of diagram used for the 
presentation/papers.
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“Round Black Knob” is never a good name for a knob.
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Write Down Everything That Jaideep Says
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Realtime Descriptive Commentary
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When?

What conditions?

What happened?

How long did it last?

What next?

What is the name of 
the datafile?
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Realtime Descriptive Commentary + Planning
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Knob Settings and Expected Needle Reading
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In order to see the
physics, you need to 
have a starting
guess as to where
to look so that you
set you knobs in a
reasonable manner.
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Major Change in Equipment or Settings
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What is the Relationship Between Knob Settings 
and Needle Readings?
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Realtime capture of good raw data+settings
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Each “needle” is labeled along with 
the appropriate scale and units.

How do we see each “needle”?

What is the “needle reading” when 
the experiment is working?
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Print Out Good Raw Data & Write Down Filename
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Quick Sketch of What Success Looks Like
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Expected

Measured
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Expectations & Comparisons 
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In order to see the physics, you need to have a 
starting guess as to where to look so that you 
set you knobs in a reasonable manner.
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Annotated Raw Data Compared to Expectations
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Quality Control: What is the Real Signal? 

2022-01-12 PHY 451 - Logbooks

Prime Directive of the 
Knob-Turner: 
The knob-turner must stare 
at the correct needle when 
turning the knob.
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Short useful notes written in Realtime
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Realtime Relfective Commentary
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Our only obligation as Scientists is to be honest.

2022-01-12 PHY 451 - Logbooks 33



Experiment Cartoon and Important Settings
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Captures the essence of:
• measurement system model
• physical system model
• how these two interact with each other

What are the most important 
“knob settings” needed to make 
this experiment work?
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Articulate & Check Your Assumptions
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Highly Observant Reflective Synthesis
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Summary of Results: Plots
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Summary of Results: 
Table w/ Reflective Commentary
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Good References

Data Reduction and Error Analysis for the 
Physical Sciences, 3/e 
Philip R. Bevington
& D. Keith Robinson
http://highered.mheducation.com/sites/0072472278/index.html
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An Introduction to Error Analysis, 2/e
John R. Taylor
http://www.uscibooks.com/taylornb.htm
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