
Overdue but submit: 
Bring a related paper

&
Safety Training

(Very few of you have 
done. Don’t stress that 

you are late but submit.)

Important Papers (2-5)
1-2 sentence summary 
and why relevant to 
your work? (Disuss 

later)
After today, you’ll be more 
confident in finding papers. 
The next step is being able 
to talk about why they are 
important to your project. 

(2-5)
Switch



Not these assignments, but there 
are a few future assignments where 

I need to count off for being late.
(I realize that you are currently still 

learning time management.) 
• Project Proposal (feedback ASAP)

• Good/Bad Graphs (in class)

• Lab Notebook Check-In (feedback ASAP)

• Graphs of Your Data (in class)

• Presentations (in class)

I like to be flexible, but you turning these in 
on time is important for your feedback! 



LSMO and/or PMA possibilities

• We have a bunch of LSMO that we are 
measuring related to some other 
measurements we took. They need VSM 
measurements. Each group only has to do 1.

• Mapping out the phase 
diagram in Co/Mn spinels.

(oxide magnet with PMA 
and no rare earth which are 
expensive)

AB₂X₄



Keeping a research notebook 
is often seen as a chore. Why 

is it important to dedicate 
sufficient time and effort to it?



A few reasons
• You’ll forget what you did and what you were 

thinking…faster than you think. Trust me.

• Catching mistakes. You may not even realize 
that you did it wrong if you don’t write it down. 
You don’t want to publish inaccurate data! Embarrassing.

• Make your life easier. Abstracts/others easier 
if you’ve collected some thoughts already.

• It can help you come up with new ideas.

• Protecting your ideas. 

• Your lab may want to publish things even after 
you leave (easy papers for you!), but that will 
not be possible if you don’t leave clear notes!



Lab Hygiene

• Lab notebooks are like going to the 
dentist—an essential tool to prevent teeth 
from falling out. 

• Lab notebooks are the most useful 
resource that you can create for yourself in 
the lab, and creating a good one requires 
a bit of effort every day. 

• Once you get into the habit & have a 
system you like, it becomes easier and 
helps remember experiments, discussions, 
thoughts at a given time.



For those of you that have done 
research, what are some of the 

questions, you had after the 
research was done that you 

might not have thought to put in 
your lab notebook? 

Driving metaphor when little research experience as will often be the case.





Best Practice in Corrections
PAST wrong logic in your notebook
This is lots of garbage but you didn’t 
realize it at the time. It’s ok! You are still 
learning. It’s best to know you were wrong 
than publish something wrong and not 
realize you were wrong.

Correction: I previously thought that I needed to do XXXXXX, 
but I later realized that I really needed to do YYYYYY. Or, I 
previously had a misconception about ZZZZZ. (The more detail 
the better.)

Error realized on MM/DD/YYYY. I have corrected this mistake 
starting from page AA. Or, actually all of that data appears 
useless now, but I’m not deleting it because that’s bad practice 
and I could later find out I’m wrong about being wrong. (It 
happens. It’s easy to second guess yourself. You basically should 
be, right?)



From the experts
• Don’t make it “clean.” They left out the full story 

of the struggle. They assumed they would 
remember or that only the perfect result mattered.

• The troubleshooting log: During a tricky 
experiment, they spent days adjusting small 
variables—temperature, concentration, times. 
Instead of logging each change and its effect, they 
scribbled on scrap paper that were lost. Can't 
remember the exact parameters that worked!

• What not to do is also useful to know! 

• The missing context: Years later, they find 
themselves looking at a cryptic note. 

• Later, unexpected result opens up a new inquiry. 



• “My lab notebook keeps track of all my research 
experiments and all my failures and optimizations. It's a 
great tool for maintaining rigor and reproducibility—if I don't 
remember how I did an experiment or how I analyzed the 
data, all of that information is in my notebook. It also makes 
it so much easier for your future lab mates who may need 
to do a similar experiment and want to see what you've 
already tried.”
- Maiko Kitaoka, Ph.D. candidate at UC Berkeley

• “Having a diligent record of my experimental steps helped 
me make sense of certain results. Noting what happened 
on a specific day can give you an indication of whether 
some data are outliers because of environmental factors 
such as a temperature change. Over time, my lab notebook 
also evolved into a tool to keep track of my ideas. You 
might not want to change your design or method right in the 
middle of an experiment, but your notebook is the perfect 
place to note what you may want to try next.”
- Valentina Ferro, Ph.D.-holder in experimental physics



Good Note Taking Should Avoid 
Common Questions Such As

• Where did I put that piece of paper that had my 
research notes? 

• I remember I had a great idea. What was it?

• When did I do that experiment? 

• Why did I decide to do the experiment this way? 

• I remember I figured out something went wrong 
in my experiment, but I can’t remember if that 
was before or after I took this set of data. 

• I remember it was hard to figure out how to do X. 
Crap, I don’t remember how to do it anymore.



What should be included?
• Pre-data-taking prep that provides a plan for 

conducting the experiment that ties the 
background to the research question 

• Information about your material and/or 
measurement technique with figures/captions

• Literature/internet references (cited when)

• Equipment list with manufacturer-model# (pics?)

• Step-by-step activity including raw data taking, 
trouble-shooting logic, any calculations, and 
informative figures/graphs 

• Post-data-taking synthesis of results, conclusion, 
discussion, and reference list

Differences Between 
Results and Discussion



What to 
Include

If you make a 
mistake, don’t make 

it impossible to 
read. Sometimes we 

think we made a 
mistake and it turns 

out to be fine.

Subtitles can help 
make it easier to 

find things



Ideal Lab Notebooks
While I didn’t want you to 

spend a ton on this 
notebook, I do want you to 
know what makes an ideal 

research notebook

Signing overkill but 
dating is important

You WILL make 
mistakes. Just note 
that you’ve learned. 

Do not remove!



Electronic Note Taking
• Probably because of my age, I’m not a big 

fan. However, younger students often like 
it. It can be searchable, which is a bonus.

• I don’t like it for some of the same reasons 
I don’t like electronic books. Research 
shows that most people learn better from a 
physical copy, but not everyone.

• You still need to share it with your lab 
when you leave. Software changes.

• For more on notebook practices, see 
https://www.science.org/content/article/how-keep-lab-notebook



Let’s look at last year’s 
examples

• While these are far from ideal, but do 
represent what someone learning how to 
keep a notebook looks like

• Keep in mind this was from when the class 
was only 1 credit hour and I hadn’t yet 
emphasized the importance of the 
notebook as well. 



First lab notebook assignment
(due Oct 15)

I’ll grade four things in the first one:

• What are you trying to do? Why?

• What is the background needed to understand what 
you are trying to do? What you expect to find?

• What is unique about your material. Why is 
understanding whatever you are trying to 
understand important? What are at least two 
applications of your material, and why is that 
application important?

• You really should have other materials you have 
referenced. Cite them in such a way that I could 
easily look them up if I wanted to.

• Can give feedback on any other parts you have.



Notice the build up
1. Find a related 

paper
2. Talk about why 

papers are important 
for your work. 
Include DOI. 

3. Discuss in class 
your research plan

4. Write a short 
project proposal
5. Elaborate on 

background and your 
proposal in your 

notebook.

Experimenting



What is a DOI 
number?

is a permanent, 
unique string of 

letters, 
numbers, and 
symbols used 

to identify 
academic 

articles, books, 
and datasets Not always in this spot.

You can see the paper (not necessarily 
access it) @
https://doi.org/(insert DOI here)



Citing References In Lab 
Notebooks

What do you think might be the most useful 
ways for both you and whoever is reading it?

There are only two things I can about in 
terms of citing in your notebooks.

How can you find references more easily in 
your notebook?



Let’s study with these rubrics
These are the “cheat code” to getting a good grade.

Many of 
these 

practice 
multiple 
skills.



These last columns are not graded until the end of class, where you will have 
practiced graphing and analyzing in later parts of the course.


