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The Standard Model of Particle Physics

Exploration

Go to the web site: http://www.particleadventure.org

Click on “Start Here”.

When you finish the questions, feel free to explore more parts of the Particle Adventure for extra credit.
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1. What is fundamental?

a. What four “fundamental” elements did people believe were the foundation of the physical universe?

__________________    _______________   ________________   _________________

b. Who was the first to propose this?

______________________

c. Who was the first to propose the concept of the “atom” as the fundamental particle?

______________________

d. From the chemistry you learned, what were the three fundamental particles believed to be the foundation of the physical universe?

__________________   _________________   _________________

e. Which ones were found in the nucleus?

__________________   _________________ 

f. What percent of the volume of an atom is empty space?

____________________

g. In the Standard Model, what are the two kinds of particles?

____________________   ___________________

h. In the Standard Model, what are the two kinds of matter particles?

____________________   ___________________

HP04H415C

2. What Is the World Made Of?

a. What is antimatter?

___________________________________________________________________

· How would you write the difference between a down quark and an antidown quark?

______________   ______________   

b. What are the six flavors of quarks and what are their electrical charges?

______________   ______________   _________________

______________   ______________   _________________

· What are the two kinds of hadrons?

______________   ______________   

· What is the difference between the two kinds of hadrons?

___________________________________________________________________

c. What are the six flavors of leptons and what are their electrical charges?

______________   ______________   _________________

______________   ______________   _________________

· Which kinds of leptons decay into others?

________________________   ______________________________   

· What does the decay look like?

___________________________________________________________________
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d. What is true of all second and third generation matter particles?

___________________________________________________________________

___________________________________________________________________

3. What Holds It Together?

a. What are the four interactions?

______________   ______________   _________________  _________________

· What is the difference between an interaction and a force?

___________________________________________________________________

· How do matter particles interact?

___________________________________________________________________

b. Electromagnetism

· What is the force carrier particle for electromagnetism?

______________

· What holds atoms together in molecules?

___________________________________________________________________

c. Strong Interaction

· What does the strong force do?

___________________________________________________________________
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· What is the force carrier particle of the strong interaction?

______________

· What two kinds of particles have color charge?

______________     ______________

· What happens when quarks exchange gluons?

__________________________________________________________________

· Read the disclaimer carefully.

· What does it mean to be color neutral?

__________________________________________________________________

· When does stretching energy between quarks create new particles?

__________________________________________________________________

· What does the residual strong interaction do?

___________________________________________________________________

d. Weak Interaction

· What does the weak interaction do?

___________________________________________________________________

· What are the force carrier particles for the weak interaction?

_______________   _________________   __________________

e. Gravity
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· Why is gravity not included in the Standard Model?

___________________________________________________________________

· To be included in the Standard Model, what would have to be found?

___________________________________________________________________

f. Classification of particles

· What are four important quantum numbers of particles?

______________   ______________   _________________  _________________

· What is the Pauli Exclusion Principle?

___________________________________________________________________

· What are the characteristics of fermions?

______________________________   ______________________________   

· What are the characteristics of bosons?

______________________________   ______________________________   

· Which particles are fermions?

_______________   _________________   __________________

· Which particles are bosons?

_______________   _________________ 

EXTRA CREDIT

Explore the sections:

 “Particle Decays and Annihilations”

 “Unsolved Mysteries”

 “How Do We Know Any Of This?” 

 “How Do We Detect What’s Happening?”

 “How Do We Experiment With Tiny Particles?”

  “How Do We Interpret Our Data?” 

For full extra credit (6 points), write a summary for thereof the sections.

