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Curriculum & Classroom Connections
a Matter Antimatter
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IBDP Physics Curriculum

E.1 Structure of the Atom
E.3 Radioactive Decay
E.S Fusion and Stars
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Annihilation of hydrogen

Key ldeas

_ _ o _ at CERN
Antimatter is made of antiparticles which have same

mass as particles but have opposite charge.

E.g. A positron has the same mass but the opposite Conclusion
charge of an electron. _ _
The Universe contains

Cosmic rays collide with atoms in the atmosphere to _ o
produce antimatter. Antimatter, which is

Solar flares create electron-positron pairs, up to 500g investigated at CERN

antiparticles. _ : . : :
Antimatter provides important information
Star about physical phenomena.

It also provides information about

. _ _ cosmological history.
If there would be anti-galaxies, made of anti-stars...

. . It could be the key to !
What would they look like? Stars and anti-stars emit y

exactly the same light... because Photons are also (primary evaporaks
Anti-Photons! (no charge) '

Antimatter even
Finding an could

solve questions about antimatter scarcity




Potential Students’ Conceptions & Challenges

There is the same amount of antimatter in
universe as there is matter.

Antimatter is same
as dark matter.

10,000,000,001 10,000,000,000

https://physics.aps.org/articles/v8/s17 https://astrobackyard.com/how-big-is-the-universe/

Antimatter is only a theoretical term (it does
not exist in reality).




Useful Material & Resources

CERN Videos on antimatter Virtual tour to the anti-matter factory &
https: //WWW voutube com/@CERN/search’>querv—ant|matter https.//alpha.web.cern. ch/5|tes/default/flles/360 tours/CERN-

AD/HD/index. htn7

~.~~...

Energy
Well dome = @W@@t@ﬂ}@m@m

245 pum 250 pm 2(]55wn 260 pm 265 um
gy

| Step 1: Catch antiprotons

Cold antiprotons
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Trap delay time (slide to change) Capture antiprotons

Search resources at https://home.cern/science/physics/antimatter



https://www.youtube.com/@CERN/search?query=antimatter
https://alpha.web.cern.ch/sites/default/files/360-tours/CERN-AD/HD/index.html
https://massen.web.cern.ch/hoat/
https://home.cern/science/physics/antimatter

— gen.jet1

Best Practice Example N\

p; =90 GeV

— calo. jet 1
p, =48 GeV

When discussing motion of charged particles
in a magnetic field, we can distinguish various
particles and antiparticles based on charge
and mass.

Electrons and positrons will curve in the (
opposite directions but they will have an equal
radius of curvature.

Protons and antiprotons can be distinguished
similarly.

PFjet2
p, =83 GeV

calo.jet 2 —

p; =33 GeV
Other particles and antiparticles with shorter e B20e0 e T T
lifetimes can also be seen. R
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