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Particle Adventure Worksheet

Surf to www.particleadventure.org and press Start Here.  Answer the following questions corresponding to the first three sections under the Table of Contents.  Afterwards you will be asked to join your group to answer together the two eternal questions of "What is the world made of?" and "What holds it together?"  So keep that in mind as you go through the website and the following questions.  

Section 1:  What is Fundamental?

1)  Define fundamental.

2)  How did the ancient Chinese belief of what was fundamental compare to the ancient Greek belief?

3)  Are either protons, neutrons or electrons fundamental?  Explain why or why not. What makes up protons, neutrons and electrons?

4)  What is wrong with the picture on the "The Modern Atom  Model" page?

5)  Put the following particles in order of increasing size:  atoms, protons, neutrons, quarks, molecules, electrons.

6)  What are the different kinds of fundamental particles?

7)  Why is the Standard Model considered just a good theory and not the LAW?

8)  Take the Standard Model Quiz.


Answer #1:


Answer #2:

Section 2:  What is the world made of?

9)  What are the similarities and differences between a particle and its corresponding antiparticle?

10)  What could be some consequences if there was as much antimatter as matter in the universe?

11)  List the different quarks and their charges.

12)  What is the total charge if you combined two up quarks and a down quark?

13)  In particle physics speak, what does "flavor" mean and how many are there?

14)  Which quarks exist independently of other quarks?

15)  Differentiate between baryons and mesons.

16)  Why are mesons very unstable?

17)  Why is the total mass of the quarks that make up a proton not equal to the mass of the proton?

18)  How do quarks combine in hadrons to always have a net charge of 0 or 1?  Make up two examples.

19)  Differentiate between the types of leptons.

20)  Why are neutrinos so hard to find?

21)  How were neutrinos discovered?

22)  What are protons made of?  _______________

23)  What are electrons made of?  ______________

24)  Are quarks and leptons fundamental?  Explain.

Section #3:  What holds it together?
25)  What is the difference between force and interaction?

26)  Explain the analogy of the basketball as a force carrier particle.  (Make sure to click the green checked basketball.)

27)  What restrictions are placed on the force carrier particles?

28)  In terms of the electromagnetic interaction, what prevents your chair from falling through the floor?

29)  If atoms are electrically neutral, how do they stick together?

30)  Why doesn't the nucleus of an atom blow apart?  Why would we think that it would in the first place?

31)  What governs quark combinations?

32)  What makes up all stable matter in the universe?

33)  What are the four fundamental forces and their respective force carriers?

34)  Which of the four fundamental forces is the strongest?  Weakest?

35)  When does the weak force dominate over the electromagnetic?

36)  When does gravity dominate over the strong nuclear force?

37)  Take the quiz on the "Interaction Summary" page.

38)  What does it mean for electric charge, color charge, flavor and spin to be quantized?

39)  Differentiate between fermions and bosons.

What Holds it Together?  Interaction Summary

1.
Fill in the chart:
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e-m calorimeter
hadron calorimeter
muon chamber
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2.
Which fundamental interaction(s) is(are) responsible for:

b. a.  friction?

   







c. nuclear bonding? 







c.interactions on neutrinos? 






