
Experimental Schedule
AvailabilitySample

ReadyLSMO

Completed/ReadyFeS/FeTe (altermagnets?)

ReadyFe thin film

Shipping label sent, waiting on Oak RidgeTopological insulator

Groups (experiments will run for ~24-72 hours, but you don’t have to 
be on call, will text if need anything from you)

• Oct. 5, Monday 4pm: Ryan, Gavin, Alp                 Completed

• Oct. 27, Tues. 10:15am: Evan, Jeffrey, Austin (part broke)
• Oct. 16, Friday 5pm: Melissa, Shelby, Leeam
• Oct. 20, Tuesday 4pm: Bryce and Tyler 
• Oct. 23, Friday 1:30pm: Nickolai and Durham



Last day before late 
penalty: proposals/papers

Good/Bad Graphs
Bring in examples of 
good and bad graphs 
from a paper. I don’t 
need the whole paper. 
Discuss why you think 
they are good or bad.
DO NOT just google 

looking for good and bad 
graphs. I want YOU to 

practice recognizing what 
makes a graph good or 

bad-- not someone else. 
It’s ok if we disagree on 

what is good or bad. 

(2-5)

Thursday!

50% after Oct 13

5% on time bonus

Can submit early 
for feedback

5% on time bonus

No Bonus

50% after Oct 13

Why Important Papers 
and Proposal deadlines? 

Because the Lab 
Notebook is supposed to 
be a second try on the 
same questions. And a 

second round of 
feedback. 

10-15 Min Group Presentations
FeS/LSMO

Rest

5% Bonus



What is Graded for Early Check-In (Oct 15)
Will probably check for in class journaling (2 so far, Sept 1&29)

This is a step 
up from Why 
Important. ¾ 
here is still 

good!

You must have 
references to 

not score a 
zero here!

25% of 
total lab 
notebook 

score

At least 2 references

Unrelated background



You don’t have to 
do MOKE! But if 

you want to, 
please let me 

know so that we 
can find good 

times. It’s literally 
impossible to find 
a time that works 
for everyone, but 
not everyone is 

interested in 
MOKE.

Your schedules input into a scheduling program

No need to come every time! Just when you want to!
It’s merely an opportunity that you may or may not 

take advantage of.

They found a signal! It’s small. Improving stage.
Jeremy and Ivan can best do weekends, but if enough people 
want to and aren’t available, we can consider others.



Insets can be helpful sometimes
if it’s related data

Lines ok if a 
fit or 
needed to 
understand 
data

This inset took the 
derivative of the 
Magnetization as a 
function of 
temperature. They 
used to dip to better 
approximate the 
transition 
temperature. While 
not the best way to 
do it, it is probably 
the fastest IF you 
know how to take a 
derivative of your 
data. You don’t have 
to. What were other 
ways we discussed?



How do you make an inset?

You just shrink it down. 
What do you notice when I 
have both the same size?
The numbers and the line thicknesses 
have to be bigger to match



Would I go to all this trouble for 
a lab notebook? No.

Would I for a paper? Yes, and 
we are trying to practice that 
for the Graphing Your Data HW.

The numbers and the line thicknesses 
have to be bigger to match



Last time we talked about many visual aspects to graphs
Let me get into one more conceptual part before we 
get into the details of how to make graphs



Background subtraction, dealing 
with any jumps or artifacts



Normalizing/“Correcting” Data
• If you don’t know the thickness of your films, 

you won’t be able to normalize the magnetic 
moment into the magnetization axis. Most of 
you don’t, so maybe let’s not focus on that 
part. (I can discuss it later if time and 
requested, but let’s get through the other 
stuff first.)

• There are two other types of “corrections” 
that you might want to do. You’ll need to do 
some form of correction to get a 100% on 
your Graphing Your Data Homework (Nov. 5)



The data will sometimes be wrong
Two examples from Group 1

First: These are not perfect graphs for papers. If there 
weren’t still issues with the data, they’d get an A on 
my rubric, but not 100%. Besides the data itself, what 
do you notice that doesn’t seem to jive with what we 
talked about last time. No graphing program gives 
perfect graphs unless you program it perfectly.

In the Graph Your Data HW, you practice improving Due Nov 5













But I’d prefer you spell out temperature and magnetic moment



Grade = B, mostly pretty but raw data with no figure caption, axes small

Rubrics are designed to 
1. Make it more clear where 

you need improvement
2. Make expectations clear



The data will sometimes be wrong
What looks fishy about this data?

Any ideas what might cause it?
Any ideas how we might check 

whether or not it is real?



If you had enough data to be certain 
this were a machine artifact and no 
time to repeat, what might you do?

How should you disclose that you did this?
With words but also the scale. How do you 

know which one is right?
Could use a normalized scale. Set something =1.



Careful

• If it were a paper, you’d want to repeat the data. 
But for brainstorming, some form of correction 
would be fine.



Why do we need to process it at all?
• Remember that the vibrating 

sample magnetometer (VSM) 
system gives total 
magnetization. 

• This includes the substrate, 
which will have some type of 
magnetism. What kind here?

• It is also not normalized for 
volume. 

• First, we subtract the 
substrate signal. 
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https://arxiv.org/ftp/arxiv/papers/1807/1807.01348.pdf



Extreme case: FeS/sapphire

I combined these 
in Microsoft 
paint fyi

substrate

FeS

What might they want to try next?
What if you subtracted and got this?
That might be an over subtraction. 
Would could you do?
You might need to scale it. What are 
you looking for? What expecting?
What happens if you combine AFM&DM?
How might you fix?



Substrate subtraction doesn’t always work 
for two main reasons

Even if the substrate is exactly the same (looks to be 
the case for FeS/FeTe examples), the growth process 
itself COULD change the sample. Heat can add 
vacancies, for example. 

LAO substrate

It’s not uncommon for 
scientists to cut our 
substrates in half. Gives us 
twice as many substrates, 
but cutting will lead to 
small variations.



Altermagnet groups have substrate 
data, but others don’t. What then?

We did a substrate for them 
because we saw the 
magnetic signal was small 
and potentially dominated 
by the substrate. I don’t 
expect that for the rest.

This figure is a hint.



How exactly do you subtract?
• We have two lines. Would 

it be better to use just 
one?

• Should they have the 
same slope?

• Where should we cut out 
the data? Do we even 
need to? 

• (See next slide for why)
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https://arxiv.org/ftp/arxiv/papers/1807/1807.01348.pdf



Linear fit if you don’t subtract the 
middle. Fit the tails!

This area 
should be flat

Applied Magnetic Field (Oe) Applied Magnetic Field (Oe)

Shape Fixed

Anything else seem weird?
Should be centered around zero. 

If you take data too close to loop, it will also affect your fit. I 
recommend plotting the fit to make sure it looks like this line!



Today in your 
lab notebook, 
write down 
what things 

about 
graphing 

stuck out to 
you today.

Reflection is 
scientifically 

shown to improve 
your learning. 



Any Questions Before We Shift Gears to 
HOW TO PLOT GRAPHS?



How many of you have graphed 
data points before?

What program(s) have you used?


