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Curriculum & Classroom Connections
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Curriculum & Classroom Connections

e Nuclear physics: B decay
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publicdomainvectors.org/en/free-clipart/Drawing-of-beta-minus-decay-of-tritium/35298.html




Curriculum & Classroom Connections

Procne e Medical applications: PET
scan
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Annihilation Image Reconstruction

de.m.wikipedia.org/wiki/Datei:PET-schema.png



Curriculum & Classroom Connections

Dark Energy
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www.needpix.com/photo/8202/universe-space-expansion-big-bang-big-bang-theory-theory

e Big Bang Theory:
asymmetry between
matter and antimatter -
still an open question!




Key Ideas

e Carl Anderson detected a
positron in a cloud chamber,
proving the existence of
antimatter.




Key Ideas

e Annihilation (canceling out) and pair production

anti-up annihilation gluon anti-top

particleadventure.org



Key Ideas

e Hawking Radiation

Infalling

particle

skyatnightmagazine.com




Key Ideas

e Trapping antimatter

e Potential wells 10— .
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Key Ideas

e Wedon't know!
e Be mindful of language used - models




What are some conceptions students may have?

Anyone want to share an idea you think a student of yours might
have about antimatter? Or what question(s) will the word
antimatter bring up?




Potential students’ conceptions & challenges

e |Is the particle and antiparticle the same?? Mass?? Charge? Spin?

e Aren'ttheyin 50/50? If so how can | be sitting here? Is there an antimatter
version of me sitting in another dimension?

e Isitlike in the movie angels and demons? Can you carry it in a suitcase
around town?

rudoz012.tumblr.com/post/183141910905/embed



Potential students’
conceptions & challenges

encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQ-JO_YMPr1srV6XdqPWPcjBKTIRPAgENeek-2finZULK-wVmB&s

e What's the difference between dark matter and antimatter... aren’t they the
same thing?

e Do black holes eat antimatter?

What happens if antimatter touches dark matter?

Are there certain conditions required for annihilation?




Potential students’ conceptions & challenges

e What about wave functions of particles?
Do antiparticles have the opposite wave
function?

e Why are we so sure antimatter has to
exist?

e |If | time travel back in time how does
that link to matter? Antimatter? Is
antimatter from the future? Isn't that

what Feynman diagrams show us? ’ ‘-”ﬂy EME@ OF
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Helpful Material and Resources

Antimatter factory 360° view

Hands on antihydrogen simulation

Antimatter Rap -,

Angels and Demons Q&A w



http://alpha.web.cern.ch/sites/default/files/360-tours/CERN-AD/HD/index.html
http://massen.web.cern.ch/hoat/
https://www.qedfoundation.org/the-antimatter-science-rap/
https://web.archive.org/web/20070310025718/http://public.web.cern.ch/Public/Content/Chapters/Spotlight/SpotlightAandD-en.html
https://docs.google.com/document/d/1_zVh6yoY0vxg6dYaWzTzjmfp6j9yLq77rYn3hYJWShg/edit?usp=sharing

Best Practice Examples

e Annihilation Models
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Opposite numbers

Forces with action/reaction
Viruses and antidotes
Neutralization reactions
Conservation Laws

Noise canceling headphones

http://www.acs.psu.edu/drussell/Demos/superposition/standing.gif




Best Practice Examples

e Lesson ldeas
o Acting out reactions
o Unit Conversion Calculations
m Banana Calculations
o Storage
m Magnetic Fields
m Charged Plates

Electric Field

https://indico.cern.ch/event/932906/contributions/489030
3/attachments/2479886/42568
%20the%20Matte




Thank you and questions?

Ari
Ashley
Slobodan
Erin

Antonia

https://i.pinimg.com/originals/1b/a4/82/1ba482431937d80524715439dfb88ef9.gif



