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Interactions you can use

Spencer Pasero, Fermi National Accelerator Laboratory
Kenneth Cecire, University of Notre Dame
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What is QuarkNet?

Improve physics education through

Particle Physics: methods and content
Teacher professional development
Activities using authentic data

Connect to high school physics curricula

How?

e Cosmic Ray program
e Masterclasses
e Data Activities Portfolio




Who is QuarkNet?

e Funders: National Science Foundation, Fermilab

e Principal Investigators: Mitch Wayne (Notre Dame), Marge Bardeen
(Fermilab, ret.), Morris Swartz (John Hopkins), Angela Fava (Fermilab)

e Staff: Mark, Ken, Shane, Spencer

e Consulting Staff

e Fellows: LHC, Neutrino, Cosmic Ray, Coding, and Teaching and
Learning

e ~50 Centers

e ~500 High School Teachers

e Thousands of students affected
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Data Activities: the heart of our program

Authentic data

Particle physics focus

Teacher professional development
Cutting-edge science for students

SRCH Detector System
- Muon Catchers

/Beam Pipe

Hadron Calorimeter —>
EM Calorimeter ——>

Silicon Inner Tracker =—> |

: Date: 26
To: Data Reduction Team Tune 2000
From: Andy Thomas, Re: Siach

Collaboration Spokesperson

Thank you for agreeing to reduce the electron-
positron collider data. Our collaboration must
announce the results of our search before other
groups finish their reduction. Part of those
results is the mass and lifetime that you can
derive from the detector data that we have
placed on the server.

Follow the data link.

Ask your teacher when your findings are due.
Please provide a mass plot for this particle so
that we can discuss further investigations.



Data Activity: Rolling with Rutherford

Estimate the size of a particle from collisions

http://cern.ch/qgo/Fp7I



https://www.google.com/url?q=http://cern.ch/go/Fp7l&sa=D&source=editors&ust=1732577428279652&usg=AOvVaw1gKgzicBuqmAgJaC4QjTip
https://www.google.com/url?q=https://www.glowscript.org/%23/user/jeremy.wegner/folder/MyPrograms/program/1RollWithRuthSimple&sa=D&source=editors&ust=1732577428332449&usg=AOvVaw0O0yc9z3cJ0tOU9JbkhP_G

Data Activities: Muon Lifetime 1 and 2

Demonstrate exponential decay with dice Find lifetime of cosmic ray muons

Lifetime Study

160 T T T I T T T

13.1512+179.776" exp(-(1/lifetime)*x) [lifetime=2.80955 +/- 0.2562]
Data: QuarkNet Center at Notre Dame Apr 08, 2013 00:00:00 UTC
140 Detector: 6217 |
Coincidence level: 1

Number of Decays
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Micro-masterclass measurement (latest activity in dev)

Events

Data Form

Results

CMS Experiment at the LHC, CERN
Data recorded: 2011-May-29 10:52:22 686068 HMT

' Run/Event/LS: 166033 / 458646734 / 327
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Submit your result:

https://cern.ch/lhcp24
masses


https://www.google.com/url?q=https://docs.google.com/presentation/d/1snJxye2pIOAT8_OeUJO2FuHxmmX5QKHcmIFkOVYN45s/edit?usp%3Dsharing&sa=D&source=editors&ust=1732577428542204&usg=AOvVaw0zflaS7Bv1EeE2xjYfuJNK
https://www.google.com/url?q=https://forms.gle/Khfaf8pT2oEVwJCBA&sa=D&source=editors&ust=1732577428542577&usg=AOvVaw0lzMOqHqa4GZI5t01NYU2Y
https://www.google.com/url?q=https://docs.google.com/spreadsheets/d/1DVEJW26BBiRnZsCGxhel8Tm577THsFtVAvi2KrGhcqs/edit?usp%3Dsharing&sa=D&source=editors&ust=1732577428543006&usg=AOvVaw1nAfT0C0uQxn9fpQvOUNFK

There’s always more!

HELP SOLVE THE MYSTERY OF THE MUONS
. e

¢ O
de Data Day

Join in real particle physics data analysis at your school.
Collaborate with students worldwide.
Discuss your findings with particle physicists.

Next step: ask your physics teacher!
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What's next?

e Spring 2025 IPPOG meeting at Fermilab (May 13—16)
o Planning a more complete treatment
of QuarkNet'’s history and
contributions at that meeting
o We would love to share your stories!
If you have a memory of a QuarkNet
activity or connection you would like
to share, please send it to Spencer or Ken



Thank you!

Contact us:

Ken, kcecire@nd.edu

Spencer, spasero@fnal.gov

Browse the QuarkNet Data Activities Portfolio at:

https://quarknet.ora/data-portfolio



mailto:kcecire@nd.edu
mailto:spasero@fnal.gov
https://www.google.com/url?q=https://quarknet.org/data-portfolio&sa=D&source=editors&ust=1732577429074330&usg=AOvVaw0tYmUJD0xwU6gu4SU2Y-i1

