Experimental Schedule

LSMO Ready

FeS/FeTe (altermagnets?)  Completed/Ready

Fe thin film Ready

Topological insulator Shipping label sent, waiting on Oak Ridge

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

e Oct. 5, Monday 4pm: Ryan, Gavin, Alp Completed
e Oct. 27, Tues. 10:15am: Evan, Jeffrey, Austin (part broke)
e Oct. 16, Friday 5pm: Melissa, Shelby, Leeam

e Oct. 20, Tuesday 4pm: Bryce and Tyler

e 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.

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.

Date |293 Topic Homework (with goals color)
18-Aug|Pre-Surveys; What is this Class About? Partner/Scheduling Info
20-Aug| Distinguishing Types of Magnetism Reading 1 on Perusall
25-Aug|Holcomb Group Discovery Reading 2 on Perusall
27-Aug| MOKE versus Other Magnetometry Watch Video on Perusall

1-Sep|Project Planning: What Kinds of Magnetic Measurements|Syllabus Read Agree
3-Sep|Finding Published Papers Relevant to Your Project Bring a Related Paper to Class
8-Sep|Reading and Evaluating Papers
10-Sep|Best Practices with Lab Notebooks University Safety Requirement
15-Sep| MOKE Hands-On Demonstration
17-Sep|VSM Hands-On Demonstration 50% after Oct 13 Qimportant Papers. Why?
22-Sep|How to Give Peer Feedback and Group Project Planning
24-Sep|Planning Group Oral Reports and Peer Grading Mini Reports (in class)
29-Sep|Group Project Planning and Refinement Quality Reading on Perusall
1-Oct| Assessing the Quality of Materials50% after Oct 13 Pro; ct Proposai
6-Oct|Best Practices with Graphing d/Bad Grapl
8-Oct|Fall Break (No Class)
13-Oct|Introduction to Excel Spreadsheets, Graphing and Fitting Thu ) ClV!
15-Oct| Understanding and Processing Your Data Lab Notebook Check-In
20-Oct|Building a Story with Your Data When It Isn't Obvious 5% on time bonus
22-Oct|Check-In and How Are Materials Grown
27-Oct|How to Give a Good Talk
29-Oct|Peer Evaluation of Lab Notebooks (Bring Notebooks) Can submit early
3-Nov|Election Day (Vete H You Can) for feedback
Sﬂwﬁt Speed Dating: Share Your Project with Other‘s,\ Ssaphs of Your Data 5% Bonus

-10-Nov Tnne for groups to Discuss Presentation/Data Planning \
12-Nov|™ 10 15 Mln Group Presentations FeS/ LSMO Presentatfons\ Ne-Beous
17-Nov| o o o o Rest |Presentations )
19-Nov|How to Write a Good Abstract /

ec|Ask Your Final Questions of Instructor, Partners or Class M time bonus
3-Dec|Disc Research and Scholarship g_pggmmc(ﬁb\tract & Notebook




What is Graded for Early Check-In (Oct 15)

25°/o Of
total lab
noteboo

score

Communicate ]

[ Define Topic ]

[ Define Topic ]

[ Gather Sources ]

[ Analyze ]

[ Gather Sources ]

[ Communicate ]

[ Gather Sources ]

Will probably check for in class journaling (2 so far, Sept 1&29)

‘ Define Topic I@ Gather Sources | ¢

Lab N otebook Rubric (Early lab noteobook focuses on experiment planning motivation.)
Category Far below Below the Meets the Exceedsthe |Score
threshold (1) threshold (2) |threshold (3) |threshold(4)

: Doesnotinclude Gives very little Givesalistingofthe Bfectively ties .
Intrgduc;t ion/ background or previous background or background information | backgroundtothe Thl.; IS a STZP
Motivation/ work. Does not identify information. May and previous work but research question(s) - h
sl the purpose, the project, | include the main does not tie them and purpose that up from Why

the main question(s) or question(s) orissue but | together wellto show directly leadsinto the Impor"ran‘r 3
issue being addressed. doesnot identify the howthey leadtothe quedtion(s) being - 4
purpose foraddressing | purpose of the present | addressed and the here is still
them. workandthe quegtions | purpose of the
Unrelated|background beingaddressed. research. QOOd!
=] gures Only one figure is One or more figures Two or more figures At leasttwo figures
o providedthat relates to related to explainingthe | relatedto explainingthe | clearly illustrate and
expl aining the background of the key conceptsofthe key conceptsof the reinforce the key
the experiment or material. experiments are project are included. background concepts
The relevance of the figure| included. Only oneis One maynot be and are wellintegrated
back groun c | isunclear or not well discussed and explained well or intothe narrative.
explained. related tothe project. relation clear.
Descri pt ion The ur_liquenessolfthe Att_emptsto explainthe |[Itis cqnm_micated It isw_ell cgmmmicated
b material selectedisnot uniquenessofthe what is unique about what isunique about
of material addressed, orisvery material, but the the material that was the materialthat was
uniqu eness g_eneral. such assay@ng rationale foritsinterest | selected by the group selected and potential
“it hasn't been studied orvalueisunclear. and at least one material applications
before.” Why might we application of the (and theirimportance)
expect it to be interesting? matenal is discussed. are discussed
Referencedinformationis| Whileareference list Whilereferencesarein | Referencesare cited
References insufficient to verify where| existswithinthe lab anice list and near inline with short names You|must have
the information was notebook, it'snot wheretheinformationis | (such as*NIST"),
found. always clearwhat mentioned, it couldbe | enablingthe readerto ref rences o
informationwas taken | more clear exactly what | easily trace information nofr score a
fromthe sources. information is taken and afull reference list zdro herel
Formattingpoor. fromthe reference. occurs el sewhere. ’
At least 2 references
Experiment & Analyze & ‘ Communicate I




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.

Jeremy and Ivan can best do weekends, but if enough people

want to and aren’t available, we can consider others.

Mon

Tue

Wed

Thu

9:00 am 11 9:00 am 1 9:00 am 12 9:00 am
9:30am 11 9:30am 10 9:30 am 12 9:30 am
10:00 am 2 10:00 am 1 10:00 am 2 10:00 am 2 10:00 am 2 10:00 am 1 10:00 am 1
10:30 am 2 10:30 am 10 10:30 am 2 10:30 am 2 10:30 am 2 10:30 am 1 10:30 am 1
11:00 am 2 11:00 am 10 11:00 am 2 11:00 am 2 11:00 am 2 11:00 am © 11:00 am
11:30 am 14 11:30 am ¢ 11:30 am 4 11:30 am 0 11:30 am 2 11:30 am 10 11:30 am 11
12:00 pm 4 12:00 pm10 12:00 pm 2 12:00 pm 11 12:00 pm 4 12:00 pm ¢ 12:00 pm 10
12:30 pm 14 12:30 pm 11 12:30 pm 2 12:30 pm 11 12:30 pm 4 12:30 pm ¢ 12:30 pm 10

1:00 pm
1:30 pm
2:00 pm
2:30 pm
3:00 pm
3:30 pm
4:00 pm
4:30 pm
5:00 pm
5:30 pm
6:00 pm
6:30 pm
7:00 pm
7:30 pm
8:00 pm
8:30 pm

14 1:00 pm
11.1:30 pm
7 2:00 pm
72:30 pm
5 3:00 pm
5 3:30 pm
54:00 pm
5 4:30 pm
6 5:00 pm
6 5:30 pm
5 6:00 pm
5 6:30 pm
5 7:00 pm
6 7:30 pm
s 8:00 pm
10 8:30 pm

12.1:00 pm
13 1:30 pm
12 2:00 pm
12 2:30 pm
13 3:00 pm
13 3:30 pm
8 4:00 pm
74:30 pm
5 5:00 pm
6 5:30 pm
6 6:00 pm
6 6:30 pm
6 7:00 pm
7 7:30 pm
9 8:00 pm
10 8:30 pm

12 1:00 pm
13 1:30 pm
14 2:00 pm
12 2:30 pm
10 3:00 pm
10 3:30 pm
¢ 4:00 pm
9 4:30 pm
¢ 5:00 pm
¢ 5:30 pm
¢ 6:00 pm
¢ 6:30 pm
¢ 7:00 pm
9 7:30 pm
10 8:00 pm
11 8:30 pm

Fri
11 9:00 am
1 9:30 am

121:00 pm
12 1:30 pm
12 2:00 pm
13 2:30 pm
14 3:00 pm
14 3:30 pm
10 4:00 pm
94:30 pm
9 5:00 pm
10 5:30 pm
10 6:00 pm
10 6:30 pm
10 7:00 pm
10 7:30 pm
10 8:00 pm
11 8:30 pm

Sat
1 9:00 am
1 9:30 am

14 1:00 pm
13 1:30 pm
9 2:00 pm
9 2:30 pm
7 3:00 pm
¢ 3:30 pm
74:00 pm
7 4:30 pm
5 5:00 pm
6 5:30 pm
7 6:00 pm
76:30 pm
7 7:00 pm
7 7:30 pm
¢ 8:00 pm
9 8:30 pm

Sun
12 9:00 am
12 9:30 am

9 1:00 pm
9 1:30 pm
9 2:00 pm
9 2:30 pm
¢ 3:00 pm
¢ 3:30 pm
74:00 pm
74:30 pm
7 5:00 pm
7 5:30 pm
¢ 6:00 pm
9 6:30 pm
9 7:00 pm
9 7:30 pm
9 8:00 pm
10 8:30 pm

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.

12

12

9

8
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Insets can be helpful sometimes

Magnetization (p /at)

it it’s related data This inset took the
1.4 derivative of the
0.00 Magnetization as a
12F % < -0.01 function of
| L »r temperature. They
1.0f e i used to dip to better
s '_ Eﬂ; -0.03 Ferromagnetic appr‘oximaTe the
| T S 004 transition
0.6 L ° gosl—oS4K . )| temperature. While
| 0 S0 100 150 200 not the best way to
0.4 baooaaaaad? : Temperafure:(K) do it, it is probably
t Lines ok if a \ —@— Ferrimagnetic the fastest IF you
0.2F :Ze?i;d to &*\.‘. —Q— Ferromagneuc know how to take a
00-_ reretand 930003220902000000000000000000]  derivative of your
|, data , _ , _ , _ | data. You don't have

0 50 100 150 200 to. What were other
Temperature (K) ways we discussed?



1.4
0.0
How do you make an inset? v g 01
%1'0 ) %41‘02 —— Forrimagnetl
= -0.0 —Ferrnmail::et:c

You just shrink it down. £ e Vow
What do you notice when | £ [ - " etuperstureg
have both the same size? £ W i
The numbers and the line thicknesses *°[ . . . . ..... o
have to be bigger to match ’ - Temp;::mre (K)ls'l 200

1.4

.
§ 1.0}
‘f 0.8}
=
5 06}
S
2 0.4 bhooooosaad
?s" —@— Ferrimagnetic
E 02p N

ook a00009300000030000330000: -0.0

0 50 100 150 200

0 50 100 150 200
Temperature (K) Temperature (K)



14

Would | go to all this trouble for

a lab notebook? No. =
® 1.0}
?0.8
Would | for a paper? Yes, and -,
we are trying to practice that § 04
for the Graphing Your Data HW. & ,
The numbers and the line thicknesses *°

have to be bigger to match
14

1.2 F

[y

-

[—]
| |

S
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|

006 ™

Magnetization (u /at)

—@— Ferrimagnetic
—@— Ferromagnetic

100 150 200

Temperature (K)

50

lllllll
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g
ARSI N0

0.0
g -0.01
& -0.02
— — Ferrimagnetic
= -0.03 Ferromagnetic

'U 0 e.l: & 54 K = F
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Temperature (K)

—@— Ferrimagnetic
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100 150 200

Temperature (K)

S0 100 150 200
Temperature (K)



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

1. FIGURING OUT 2. DESIGNING IT TO
HOW TO DO IT COMMUNICATE YOUR MESSAGE

Temperature (K)

Both are :
The nuts and bolts important. | The vusual.part
of making graphs L of graphing
-@ -
| & \ﬁ/ Magnetization vs. Temperature
 Choose data B 1.0
e axe;s <® Clarity F
 Scalethe s
 Plot the points @ Focus § i
V/ Addlabels o[ Balance | &
 Add alegend | =) = < ) R0 . . .
N i 'y a2 Audience 0 100 200 300 400

GRAPHING

A TECHNICAL SKILLSET TOOLBOX A DESIGN SKILLSET
| Important. Necessary.

} But it’s not the whole story.

aphs | It turns data into insight.
& (Great 9" P ‘
eed both | It helps others see what matters.
gki”S!



Graphing Your Data Rubric Material: Author:
Category Far below threshold (1) Below the threshold (2) Meets the threshold (3) Exceeds the threshold (4) | Score
Figu re Graph has only a title, not a Caption is present but Caption summarizes what the Caption is clear, complete, and
Caption(s) caption. Important details are incomplete—missing what is graph shows, including variables concise. It explains what is
missing. being measured or how. and trends. shown, how the data was
obtained, and why it’s significant.
Make It Big! Graph is too small to read Graph is generally readable, but Graph and all elements arelarge | Graphis highly readable and

comfortably. Axis labels and data
are hard to see.

some elements (e.g., axis
numbers or labels) are too small.

enough to read easily, without
wasting space. Fits wellon a

page.

well-sized. All components are
well-proportioned and
aesthetically clear.

The Number of
Tick Marks

Tick marks are missing, uneven,
or overly crowded. Axis scaling is
confusing or misleading.

Tick marks are present but
irregular or too sparse/dense.
Scaling may not be optimal.

Tick marks are evenly spaced and
appropriate. Axis scaling makes
data interpretation easy.
(Approximately 5-7 major ticks
are typically a good amount.)

Tick marks are perfectly spaced
and support clear, meaningful
reading of the graph. Scaling
enhances comparison and
interpretation.

Font Type/Size
Consistency

Fonts are inconsistent in type or
size, making the graph look
unprofessional or hard to read.

Some font inconsistencies exist,
or fonts are too small or
distracting.

Fonts are mostly consistent in
type and size. Readable and
suitable for scientific
presentation.

All fonts are consistent, clean,
and professional. Excellent visual
clarity.

Axes Labels One or both axes are missing Labels are present but units are Both axes have correct labels and | Axes are clearly labeled with
With Units labels. missing, incorrect, orin standard units. accurate and standard units.
nonstandard form.y Labels are well-placed and
unambiguous.

“Normalizing andN

Correcting Data

v
Background

with any |

No attempt is made to subtract
background or normalize data, or
the method used is clearly
incorrect and distorts the results.

subtraction, dealing
umps or artifacts

SN’

One or both processes are
attempted but done
inconsistently or with insufficient
justification. Methods may be
unclear or poorly documented.

Data is correctly background-
subtracted and normalized using
standard and appropriate
methods (e.g., subtracting a
baseline, normalizing to
max/min). The process is briefly
explained.

Both background subtraction and
normalization are done clearly
and skillfully. The result is clean,
interpretable data that maintains
physical meaning and supports
meaningful comparison.

A Full Box
Around Your
Graph

No border around the graph area;
axes are floating or incomplete.

Only partial borders are present,
or framing is inconsistent.

A full box surrounds the data
area, improving clarity and
presentation.

Box is present and enhances
visual appeal. It helps define the
data space without distraction.

Legend/Labels
for When More
than One Set of
Data

Multiple data sets are plotted
separately or without
identification.

Labels/legend are present but
unclear or hard to distinguish
(eg., similar colors/symbols).

Each data set is clearly labeled
with a distinct legend or direct
labels. Comparisons are easy.

Labeling is exemplary—distinct,
clear, and enhances comparative
understanding of multiple data
sets.

No Gridlines
and Don’t
Connect the
Dots

Gridlines are present and
distracting. Data points are
connected by default lines.

Either gridlines or line
connections remain, though
effort is made to follow
instructions.

No gridlines. Data points are not
connected. A fit line is only
added when appropriate.

Excellent attention to detail.
Gridlines and inappropriate
connections are avoided. Fit lines
or reference lines are clearly
marked and relevant.




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)



data
-6.0r § 2.5Kaverage
-6.1
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= —6.2 & e
g LRt :
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N
-6.5 £ 20t s
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—6.6 '\.. -~ Lo'
s ..
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T (K)

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

The data w
Two exa

FeS/sapphire: ZFC warming, H = 5 T (fixed centering)

| sometimes be wrong
mples from Group 1

FeS/sapphire: ZFC warming, H = 500 Oe

¥ 2.5Kaverage

L -
d'l&r

a t

& *&:’%

] g’
aw?“wwﬂ”f“"

0 50 100 150 200 _ 250 _ 300 _ 350 _ 400

data

perfect graphs unless you program it perfectly.

In the Graph Your Data HW, you practice improving

T (K)

Due Nov 5



Graphing Your Data Rubric Grade = B, mostly pretty but raw data with no figure caption, axes small

Category Far below threshold (1) Below the threshold (2) Meets the threshold (3) Exceeds the threshold (4) | Score
Figure Graph has only a title, not a Caption is present but Caption summarizes what the Caption is clear, complete, and
Caption(s) caption. Important details are incomplete—missing what is graph shows, including variables concise. It explains what is
missing. being measured or how. and trends. shown, how the data was
obtained, and why it’s significant.
Make It Big! Graph is too small to read Graph and all elements arelarge | Graphis highly readable and

comfortably. Axis labels and data
are hard to see.

Graph is generally readable, but
some elements (e.g., axis x
|

numbers or labels) are tooSm

enough to read easily, without
wasting space. Fits wellon a

page.

well-sized. All components are
well-proportioned and
aesthetically clear.

The Number of
Tick Marks

Tick marks are missing, uneven,
or overly crowded. Axis scaling is
confusing or misleading.

Tick marks are present but
irregular or too sparse/dense.
Scaling may not be optimal.

Tick marks are evenly spaced and
appropriate. Axis scaling makes
data interpretation easy.
(Approximately 5-7 major ticks
are typically a good amount.)

Tick marks are perfectly spaced

d support clear, meaningful
reading of the graph. Scaling
enhances comparison and
interpretation.

Font Type/Size
Consistency

Fonts are inconsistent in type or
size, making the graph look
unprofessional or hard to read.

Some font inconsistencies exist,
or fonts are too small or
distracting.

Fonts are mostly consistent in
type and size. Readable and
suitable for scientific
presentation.

All fonts are consistent, clean,
and professional. Excellent visual
clarity.

Axes Labels One or both axes are missing Labels are present but units are Both axes have correct labels and | Axes are clearly labeled with
. R labels. missing, incorrect, orin standard units. accurate and standard units.
With Units
) onstafbd_Erd form.é . Labels are well-placed and
But I'd prefer you spgll’'out temperature and magnetic moment,namoiguous.

Normalizing and
Correcting Data

No attempt is made to subtract
background or normalize data, or
the method used is clearly
incorrect and distorts the results.

X

One or both processes are
attempted but done
inconsistently or with insufficient
justification. Methods may be
unclear or poorly documented.

A Full Box
Around Your
Graph

Legend/Labels
for When More
than One Set of
Data

Rubrics are designed to

1. Make it more clear where
you need improvement

2. Make expectations clear

Data is correctly background-
subtracted and normalized using
standard and appropriate
methods (e.g., subtracting a
baseline, normalizing to
max/min). The process is briefly

Both background subtraction and
normalization are done clearly
and skillfully. The result is clean,
interpretable data that maintains
physical meaning and supports
meaningful comparison.

explained.

FeS/sapphire: ZFC warming, H = 500 Oe

No Gridlines
and Don'’t
Connect the
Dots

Gridlines are present and
distracting. Data points are
connected by default lines.

Either gridlines or li

data
} 2.5Kaverage

50
connections remain
effort is made to follow

instructions.

Z(I!D 2%0 360 35‘0 460
T (K

added when appropriate.

150

100

Box is present and enhances
visual appeal. It helps define the
data space without distraction.

Labeling is exemplary—distinct,
clear, and enhances comparative
understanding of multiple data
sets.

Excellent attention to detail.
Gridlines and inappropriate
connections are avoided. Fit lines
or reference lines are clearly
marked and relevant.




M (10~% emu)

-6.6f

The data will sometimes be wrong

What looks fishy about this data?

rage
w, =
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,/ /o
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£ 4 Fy ‘.
F 4
i

100 150 200

250 300 350 400

-5.5}F

—-6.0

—6.5F

-7.0}
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e,
=
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aw?nmwﬂ”ﬂ“'ﬁf. ’ ]

data
2.5 K average

0

50 100 150 200 250 300 _ 350 _ 400

T (K)

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?

—4.5¢1 data

data
—-6.0r } 2.5Kaverage e P 2.5Kavera 9
i -5.0
r [ ]
—-6.11 o
! b4 —5.5F %wmig
[ L4 g o '*r
~ —6.2F o e’ ] =) *
= P o . i
5 i DY & s £ —6.0
b 31 i 4 f". ] T
2 - yd = RO e g
—6.41 ﬂ. . =
= e P4 P L e . gl
) (4
[
e . 2 ']
. L] P 4
" # 14
L]
-
-6.7h
0 50 100 150 200 250 300 350 400

How should you dlsclose that you d|d thls?
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?

40

: | * Remember that the vibrating
| sample magnetometer (VSM)
system gives total
magnetization.

Raw Moment (emu)
L |

!
I
|
I
|
I
|
I
|
I
I
I
I
|
I

| 4 * This includes the substrate,
= which will have some type of
magnetism. What kind here?

b
o

n
[

e |t is also not normalized for
volume.

Moment per Area
(10" emu/cm’)
[ |

n
=)

* First, we subtract the

R R T substrate signal.
H (kOe)

https://arxiv.org/ftp/arxiv/papers/1807/1807.01348.pdf



Extreme case: FeS/sapphire

hatNf you subtracted'a%Hg
- Fhat mightbe an over subtrz

You might need tossale it. W
you looking for? What expec

next?
ot this?
ction.

/hat are
ting?

FAdL-F1d B ¥ 'v.' gvg.

AFM&DM?

e —H-o+H

M (1073 emu)

o pphire substrate: M(H), T< 20 K
° e 0-+H

-2t \ ]
=4} ) . ) . ) -
-3 =3 -1 0 1 2 3 4
H (kOe)
_6 b . , , , i . , , ,
-4 -3 ) -1 0 1 2 3 4

H (kOe)

M (1073 emu)

6 T T
e 0-+H
e +H->-H
4..
2F
OF
=k
-4}
or o ‘O—hl+Hi 1
¢ +H--H
4t ® —H-+H |
2t
ot
| | combined these substrate |
in Microsoft
[ paint fyi
-6F | ) . ! ;
-4 -3 -2 -1 0 1 2 4
H (kOe)

FeS/sapphire: M(H), T = 20 K (Oct 7, after 5 T)




Substrate subtraction doesn’t always work

for two main reasons

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.

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.



Altermagnet g
data, but othe

‘oups have substrate
s don't. What then?

40t

I
I
I
I
I
I

We did a substrate for them
because we saw the
magnetic sighal was small
and potentially dominated
by the substrate. | don’t

Moment per Area
(10" emu/cm’)
[ |

Lh
e
L]

10 o

expect that for the rest.

This figure is a hint.

(Ul M)




How exactly do you subtract?

D
- |

BN  We have two lines. Would
it be better to use just
one?

* Should they have the
same slope?

Raw Moment (emu)
|

1S
o

I
i
|
|
|
|
|
i
|
|
i
I
|
L

Ln
[

|.  *Where should we cut out
= thedata? Do we even
=z needto?

Moment per Area
(10° emu/em”)
[ |

L
o

* (See next slide for why)

T H (kOe)

https://arxiv.org/ftp/arxiv/papers/1807/1807.01348.pdf



Linear fit if you don’t subtract the

m\ldd\e Fit te tallsl

A AR

\ \\\\‘ \\\ \\\%%\\\\\\\\\\\

\\\\\\\\\\\ “\\\\“\\\\\\m\\

i 4
! i
| l
\r i
’
7 r."~

‘\
'n

Applied Magnetic Field (Oe) . Appl[ed Magnetic Field (Oe)
Anything else seem weird?

Should be centered around zero.
If you take data too close to loop, it will also affect your fit. |

recommend plotting the fit to make sure it looks like this line!



ab r.'\o’rebook, ;: shown to impr'?)lve
write down 7 % your learning.
what things
about
graphing
stuck out to
you today.

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

1. FIGURING OUT 2. DESIGNINGITTO
HOWTO DO IT COMMUNICATE YOUR MESSAGE
Both are

The nuts and bolts important. The visual part
of making graphs (‘\ of graphing
%}h E \ﬁ/ il Magnetization vs. Temperature
| | v choose data e
v Cho?s::"es <® Clarity g
 Scale the axes .:;, el
 Plotthe points @ Focus E &
V/ Add labels ]2 Balance E;
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| GRAPHING — ;
A TECHNICAL SKILLSET TOOLBOX A DESIGN SKILLSET
‘ Important. Necessary. Zudnt gmplns It turns data into insight.
| But it’s not the whole story. rhe ed both | It helps others see what matters.
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How many of you have graphed
data points before?

What program(s) have you used?



