A couple quick
announcements



Colloquium Tomorrow: Nonthermal particle acceleration
by magnetic pumping in pulsating plasmas
Giuseppe Arro (U. of Wisconsin - Madison), 2:30 in GO9

The origin of high-energy particles in astrophysical sources is still
debated, especially in high-beta plasmas, where magnetic energy is insufficient
to cause nonthermal particle acceleration. However, high-beta plasmas are
often embedded in large-scale compressible flows that could accelerate
particles via magnetic pumping (MP), a mechanism where the plasma is
energized by instabilities driven through cyclic compression and expansion
(pulsation). In this work, we investigate particle acceleration by MP in high-beta
"pulsating” plasmas, showing for the first time that MP efficiently accelerates
particles, producing nonthermal distributions with high-energy power-law tails.
Our results are relevant for understanding particle acceleration in high-beta
astrophysical plasmas, including planetary magnetosheaths, the mtracluster
medium of galaxy clusters, and accretion disks of compact objects.

While not every speaker does well at this,
colloquium are supposed to be mostly
understandable by freshmen.
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Friday, September 25 at 10:00 AM

 Mike Snodgrass, Al Specialist at Google, and
Ola Adekunle, Senior Patent Counsel at Google

* The Future of Al at WVU: How Google Thinks
About the Changing Al Landscape
45-minute presentation and live demos + Q&A

« A significant part of the session will consist of live
demonstrations of Al applied to different tasks and applications.

* This is an opportunity to see what current Al tools can do, how
they can be used, and where they may help. The speakers will
also discuss Al literacy, data and intellectual property,
governance, and the development of custom Al tools.

 The talk is open to everyone, including students.
https://wvu.zoom.us/j/94180487824 ?pwd=8cklQ
gRFBgKraVhalQxqgSgGcfQEhPO0.1




Get in these late
assignments if you haven’t
yet!

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

Upcoming:
Thursday: Discussing
your projects in class
(not formally graded)

Next Tuesday:
Reading on Perusall
about other
characterization
methods
Following Thursday:
Project Proposallll

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 Measuremen
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 Important 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 Matenials Project Proposal
6-Oct|Best Practices with Graphing '
8-Oct|Fall Break (No Class)
13-Oct|Introduction to Excel Spreadsheets, Graphing and Fitting
15-Oct| Understanding and Processing Your Data Lab Notebook Chec
20-Oct|Building a Story with Your Data When It Isn't Obvious
22-Oct|Check-In and How Are Materials Grown
27-Oct|How to Give a Good Talk
29-OctfPeer Evaluation of Lab Notebooks (Bring Notebooks)
3-Nov|Election Day (Vote If You Can)
5-Nov|Project Speed Dating: Share Your Project with Others
10-Nov|Time for groups to Discuss Presentation/Data Planning
12-Nov|Eight Minute Group Presentations Presentations
17-Nov|Eight Minute Group Presentations Presentations
19-Nov|How to Write a Good Abstract
1-Dec|Ask Your Final Questions of Instructor, Partners or Class
3-Dec|Discussion of Research and Scholarship Opportunities Abstract & Notebook




Phase 1: Me teaching you
enough to start to work

within groups

@

Simplified course workflow

Date  |293 Topic Homework (with goals color)
18-Aug| Pr: Snr\ eys; What is this Class About? Partner/Scheduling Info
20-Aug| Reading 1 on Perusall
25-Aug|Holcomb Group Discovery Reading 2 on
27-Aug|MOKE versus Other Mag y Watch Video on Perusall

1-Sep|Project Planning: What Kinds of Magnetic ) yilabus Read/Agree
3-Sep|Finding Published Papers Relevant to Your Project Bring a Related Paper to Class
8-Sep|Reading and Evahiating Papers
10-Sep|Best Practices with Lab Notebooks University Safety Requirement
15-Sep|MOKE Hands-On Demonstration
17-Sep| VSM Hands-On Demonstration Important 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 Refi Quality Reading on Perusall
1-Oct Assessing the Quality of Materials Project Proposal
6-Oct|Best Practices with Graphing 300d Bad Grapl
8-Oct|Fall Break (No Class)
13-Oct{Introduction to Excel Spreadsheets, Graphing and Fitting
15-Oct{Und ding and P: ing Your Data
20-Oct|Building a Story with Your Data When It Isn't Obvious
22-Oct|Check-In and How Are ials Grown
27-Oct|How to Give a Good Talk
29-Oct|Peer Evaluation of Lab Notebooks (Bring Notebooks)
3-Nov|Election Day (Vote If You Can)
5-Nov|Project Speed Dating: Share Your Project with Others
10-Nov| Time for groups to Discuss P: ion/Data Planning
12-Nov|Eight Minute Group Pr Presentations
17-Nov|Eight Minute Group Pr Presentations
19-Nov|How to Write a Good Abstract
1-Dec|Ask Your Final Questions of Instructor, Partners or Class
3-Dec|Discussion of Research and Scholarship Opportunities Abstract & N

Phase 2: Working within your
group to plan, do, analyze
results and communicate them

@ 6 @ You are allowed

Refine to iterate on the
experiments too
if you have time,
but don't have to.

Today: The Class
Focus Shifts




This class 1s based off of feedback. Your 1deas
right now probably still need work. That’s what
we are doing over the next two weeks.

N N

Refine

Skill Wks 1-3 4 5 6 7-8 9-10 11-12  13-15
Define I
Topic Refine
Sources ] I
Papers Background
Do/Document [ I
Safety/Notebook Demo Experiment Notebook
Graph/Analy ze . 1
Explore Demo/Analyze Refine

Communicate ] - ] 1

Explore Brainstorm Proposal Refine  Present/Abstract

Less simplified course workflow
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Training wheels are allowed

It's okay Iif you need help defining why a project
matters or how to get started.

By the end of the semester, | want you to be
confident talking about what you're studying, why it
matters, and how you're investigating it.

Brainstorm with your team. Learning how to work
through ideas as a team is an important part of doing
science. Explaining your ideas to others is one of the

best ways to understand them better yourself.

Helpers: Professor, TAs, team, other peers, past 293 students, librarians



" RESEARCH 1S DETECTIVE WORK

F Follow the clues. Ask questions. Build the full picture.

ROAD 2. FoLLOW L
powrson WS FoLLOW LeAos
« What's the big magnetism * Who are the experts?
¢ Check their papers.

pic‘ture? thin films
« Use keywords to spin dynamics * Follow the citations
explore the topic. oxide materiols Iﬂﬂj see where they
ead.

GOOD PLACES TO SEARCH YOUR
‘ RESEARCH

v Google Scholar QUEST |ION

v/ Web of Science
v arXiv.org 3. DIG DEEPER

v/ APS, AIP, Nature, Science
: ; : .
v Your Library Database Read abstracts first.

* Scan figures.

» Skim sections.

* Save promising
papers.

5. BUILD YOUR

A 4. CONNECT THE DOTS

. wawcunwrife
yoursfofy. « How do these papers

Tt relate?
;{'io:d::g Pﬂ;::s—' ﬁ « What's been solved?
're adding to + What's still unknown? L3 ‘ NOT EVERY
the conversation. el R e W
650’\6 R AT CLUE IS USEFUL.
THAT'S OKAY!

Except you get to pick your case
from a subset of case files)
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In a few minutes you will brainstorm with your groups.

» \What material will you measure? \Why scientifically
IS this material interesting”?

* Why do you think this work could be important?

* What kinds of magnetic measurement planned?
What temperatures or applied fields do you think
make sense to look at? Why do you think that?

What do you expect to observe? (~Hypothesis)

P N

Refine




Next time you will discuss these
guestions with classmates not in
your group to get feedback.

Thus, let's spend a few minutes

on how to give good peer
feedback. - - ;[

Both sides
important




THE BENEFITS OF PEER REVIEW  science is full of

peer review on

* Fosters metacognition

SELF- * Builds awareness of academic pOSTZI"S, papers,
AWARENESS strengths, areas for improvement, and
achievement goals pr'oposals and
teaching, so best
Managing impulses to get practicel
SELF- X sl S getT p !
Identifying their own positionality and |
MANAGEMENT COMPetency Ccin:isi.:ruc;ive 4 _
ohcant  pammg
\IAL » Considering another’s perspective - KeuSkil
AwsAoRcE':éSS e Tailoring their message to the p o R Deveelﬂpn:ent: P Listening
WIYV,ENY audience Peer Learning
3:;:&:;“ » Adapting
* Builds cultural competency prosaish o s @
e Developing emotional responsiveness

¢ Builds perspective

Critiquing others

o f helps you better
» Experiencing social consequences o .y
RE)SEF::?glgIS = how recipient receives feedback criti que yourse If.
MAKING 3 » Ownership of a role in building a
writing community

writetheworld.org



Giving Good Peer Feedback

» “It's terrible” even if true is not helpful.

* But neither is “it's great.”

s What works?
What is unclear?

What could make
it better?

q MR Useful feedback

. helps someone
THT 18T TAT

take the next step.




While these tips may be more

helpful next time, you should

still keep them In mind within
your groups too.




Keep in mind
None of you knew any of this stuff 6 weeks ago.

Don’t be too harsh. You are still learning, but how
can you make the most of the next 10 weeks?

Science is teamwork!




This Time: Brainstorm with Groupmates
(Ask me questions!)
Next class: Discuss with Others

* \What material will you measure? Why
scientifically is this material interesting?

* Why do you think this work could be important?

* What kinds of magnetic measurement planned?
What temperatures or applied fields do you think
make sense to look at? Why do you think that?

. What do you expect to observe? (~ HypotheS|s)




ldea Workshopping
Let's Get Examples.

What material will you measure? Why scientifically is
this material interesting?

Why do you think this work could be important?

What kinds of magnetic measurement planned? What
temperatures or applied fields do you think make sense
to look at? Why do you think that?

What do you expect to observe? (~Hypothesis)

It's ok not to have every answer yet, but we are trying
to get most of the way there by Thursday!



More Brainstorming with Groupmates
(Ask me questions!)
Next time: Discuss with Others

What material will you measure? Why
scientifically is this material interesting?

Why do you think this work could be important?

What kinds of magnetic measurement planned?
What temperatures or applied fields do you think
make sense to look at? Why do you think that?

What do you expect to observe? (~Hypothesis)




MnTe-Bi,(Te or Se),; Topological Insulators

* What happens when electricity flows
through a normal copper wire. The wire
gets warm because electrons bump into
atoms—this is electrical resistance.

 The Problem: This is a waste of energy.

* A Solution? Topological Insulators are
completely insulating on the inside, but
they have a "perfect highway" on their
outside surfaces where electrons can
travel completely unimpeded, with zero
resistance. Additional spin benefits!!!



Yttrium iron garnet [YIG, Y3Fes;O45]

* Ferrimagnetic insulator famous for its
ultra-low magnetic energy loss and
coherent spin-wave propagation

* High Curie temperature of approximately
560 K to 600 K f -




In materials these levels become
bands of potential energies.

And these bands can be different for spin up/down.

- - Mention metals &-
= @ $ Q insulators 4

Energy Ferromagnet Antiferromagnet

Atom Dimer Nanoparticle Bulk

My imperfect understanding of altermagnets is that they look like ferromagnets,
BUT which directions is more energetically favorable (lower) depends on which
way they are moving. This could be important for advanced circuits!



