Writing the Laboratory Notebook
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What makes a good Research Notebook?

“Faraday’s handwritten notebooks...have long been of interest to
historians and philosophers of science because of the
extraordinarily direct insight they give into the way his thinking
developed.... They are also remarkable in the amount of detail
that they give about the design and setting up of experiments,
interspersed with comments about their outcome and thoughts of
a more philosophical kind. All are couched in plain language,
with many vivid phrases of delightful spontaneity...."
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What'’s the point of a Research Notebook?

m |t tells exactly what was done, and when
m It makes it clear who did it
m It enables someone else to reproduce the work

m Itis durable and verifiable
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Why keep a Research Notebook?

m Record for yourself
m Record for those who follow
m Regulatory audits

m Patent protection
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U.S. Patent Law is unique

m Other countries: first to file wins

m U.S.: first to invent wins
* BUT you must be able to prove it!
* Notebooks must be clear, easy to authenticate, and

obviously original.
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The Equipment needed

m Bound notebook(s) with numbered pages
m Good pen (never pencil!)

m Don't be stingy with the paper, make sure what you
write is legible and easy to follow
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What do | put in it?

m You must sign and date each entry/page

m You may need a witness to sign/date as well
* Patent protection

m Never leave large blank space on a page — put an “X”
over that portion — never go back and make new
entries on a previously signed/dated/witnessed page.

m Make sure there is a Table of Contents
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What do | put in it?

m Introduction
* Discuss the broad basis for what you will study and why

m Experimental design
* Use lists of steps for clarity
* Make clear drawings of unique equipment
— Sectional
— Large enough to allow labels
- Simple, to the point
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Clear statement of next steps— " 2 o i s o

Note the “plain language” T
discussing results

Credit where itis due —— = -
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What do | put in it?

m Data/results
* Record data as you take it — don't trust memory
* Do not write on scrap paper — put it in your notebook
* Put in your observations and thoughts
* Do not put in stray marks without explanation

* If data is computer printed, permanently affix it into the
notebook and sign over the seam

* Tables should be properly formatted!
* Graphs should be properly labeled!
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Clearly indicating your “language” is critical!
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What do | put in it?

m Analysis/Conclusions
* Make sure your calculations are clear and use units
* Use words to explain the steps of calculations
* Discuss interpretation of data in plain language

* Postulate any further experiments needed to clarify your
conclusions
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Discussion of your results includes your ideas
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What if | make a mistake?

m Never erase or obliterate an entry! Don't use liquid
paper or bleach or any other method to cover or
remove the ink.

m Use a single line to mark through the entry, making
sure it is still readable — you may still need it!

m Write a short explanation of the error

m Put in the new information

U.S. Department of Energy
Ballelle Pacific Northwest National Laboratory




Example of error correction

Concise, clear
explanation

Note that the data
marked through is
still readable

V5t i R
Also note the clear discussion of the results, and the next
w  steps, as well as the difficulty | was having the next day
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What if | find a mistake from days ago?

m [tis best not to go back and “edit” a previous page

m Make a note on the current entry, referencing the
previous page, and enter the corrected information

m On the previous page, draw a line through the error,
and reference the new page. Make sure to date and
initial this entry.

m [f the previous page had been witnessed, make sure
the witness sees the correction and “re-witnesses”
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This all seems rather tedious... BUT!

m It's for your protection!

m [t will help tremendously when you write the paper
about the study

m It will be of great use to your lab after you leave

Remember, this is a research laboratory, and

not an academic setting! It is very important

for the success of the work that you respect
the guidelines set by your mentor.
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A Final Thought...

“A laboratory notebook is one of a scientist's most valuable tools. It
contains the permanent written record of the researcher's mental and
physical activities for experiment and observation, to the ultimate
understanding of physical phenomena. The act of writing in the
notebook causes the scientist to stop and think about what is being done
in the laboratory. It is in this way an essential part of doing science.”
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