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What is the “Fundamental Particle”?
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IB Physics Data Booklet

Sub-topic 7.1 — Discrete energy and radioactivity Sub-topic 7.2 — Nuclear reactions
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Sub-topic 7.3 — The structure of matter
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Classitying Particles
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Baryons

All Baryons are formed from a combination of 3 quarks or antiquarks
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Mesons

All Mesons are formed from a combination of a quark and antiquark
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Quark Confinement

Quarks have never been observed on their own
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Conservation

For an interaction to be possible, the following must stay conserved:

Baryon # Lepton # Charge Strangeness

n->p+e +71,

Baryon # 1 1 0 0
Lepton # 0 0 1 -1
Charge 0 1 -1 0

This interaction is valid because all properties are conserved




Conservation

pte —=>n+7v,

Baryon # 1 0 T 0 Y
Lepton # 0 T 0 e§
Charge +1 -1 0 0 Valid
+p—>eT+7v
n+p-e U,

Baryon # 1 T 0 0 N
Lepton # 0 0 -1 - O.
Charge 0 +1 +1 0 [nvalid




Exchange Particles

At the fundamental level of particle physics, forces are explained in
terms of the transfer of exchange particles (gauge bosons) between
the two particles experiencing the force
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Repulsion Attraction

These interactions are not observable, so we call them virtual particles




Types of Forces

Gravitational Weak Electromagnetic Strong
Particles experiencing All Quarks, leptons Charged Quarks, gluons
Particles mediating Graviton W+, W-, Z° v photon Gluons
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Sample IB Question

26. Which of the following lists three fundamental forces in increasing order of strength?
A. electromagnetic, gravity, strong nuclear

B. weak nuclear, gravity, strong nuclear

C. gravity, weak nuclear, electromagnetic

D. electromagnetic, strong nuclear, gravity

Gravitational Weak Electromagnetic Strong
Particles experiencing All Quarks, leptons Charged Quarks, gluons
Particles mediating Graviton W+, W-, 720 ¥ Gluons




The Standard Model

CERN: The Standard Model Of Particle Physics



https://www.youtube.com/watch?v=V0KjXsGRvoA

Sample IB Question

27. For which reason were quarks first introduced?
A.  To explain the existence of isotopes

B. To describe nuclear emission and absorption spectra

C. To account for patterns in properties of elementary particles

D. To account for the missing energy and momentum in beta decay




The Standard Model
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