Use The Particle Adventure to Answer the following Questions!

Go to the follow web page!

http://particleadventure.org/particleadventure/frameless/index.html
Follow the main path!

Answer the following questions:

1) Question: What is the name of this statue and who sculpted it?

2) Who first classified the fundamental elements as earth, air, fire, and water?
3) The term "atom" is a misnomer. Why?

4) If we drew the atom to scale and made protons and neutrons a centimeter in diameter, then the electrons and quarks would be less than the diameter of a hair and the entire atom's diameter would be greater than the length of about how many football fields?

5) Physicists have developed a theory called _____________________________that explains what the world is and what holds it together.

6) It is a simple and comprehensive theory that explains all the hundreds of particles and complex interactions with only:  (how many) _________quarks.  And _________leptons.

7) It is known that the 100s of particles are all made from how many fundamental particles?

8) For how many years have physicists known that there were more than just protons, neutrons, electrons, and photons? 5? 25? 60? 100?

9) When a matter particle and antimatter particle meet, what happens?

10) What's a bubble chamber?

11) What are the three pairs of quarks!

12) Where did the name quark come from?

13) Which quark was discovered last, when, and what is its main difference?

14) What are the two types of hadrons?

15) How many quarks are there in Baryons?

16) How many quarks are there in Mesons?

17) What are the three charged Leptons?

18) What are the three uncharged leptons?

19) What must remain constant in lepton decay?

20) Which lepton decays are possible? Why or why not?

(A tau lepton decays into an electron, an electron antineutrino, and a tau neutrino.) 

21) Which lepton decays are possible? Why or why not? 

(A tau lepton decays into a muon and a tau neutrino.) 

22) Which lepton decays are possible? Why or why not?

(An electron decays into a muon, a muon antineutrino, and an electron neutrino.)

23) What are protons made of? 

24) What are electrons made of? 

25) Which of the following are made of quarks, and how many?

Baryons? 

Mesons? 

26) Make a table of quarks and leptons by generation (below)

	
	
	

	
	
	

	
	
	

	
	
	


27) What are the four fundamental forces?

28) What's the difference between a force and an interaction?

29) The carrier particle for electromagnetism is the?

30) What binds the nucleus together?

31) The carrier particle for strong force is the?

32) Can particles such as ud or uddd that cannot be combined into color-neutral states ever be observed?

33) The carrier particle(s) for the weak interaction are?

34) Make a table of the different interactions, their force carrier particles, and what particles they act on!

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


34) Which fundamental interaction is responsible for?

                       Friction? 

                       Nuclear bonding? 

                       Planetary orbits? 

35) Which interactions act on neutrinos? 

36) Which interaction has heavy carriers? 

37) Which interactions act on the protons in you? 

38) Which force carriers cannot be isolated? Why? 

39) Which force carriers have not been observed?

40) What is Planks Constant?

41) Particles that do obey the Pauli Exclusion Principle are called_____________, and those that do not are called _________________.

42)  What is the difference between fermions and bosons?

43) This release of energetic particles due to the decay of the unstable nuclei of atoms is called ____________________.

44) Uranium-238 has a mass of 238.0508 atomic mass units  (u). It can decay into thorium (234.0436 u) and an alpha particle (4.0026 u). But uranium's mass minus the mass of its decay products is 0.0046 u. Why is there missing mass?

45) Who stated, "God doesn't play dice with the universe"? __________________

46) What is a virtual particle?

47) What do we mean by Electron/Positron Annihilation?

48) Who was the first to observe the Higgs Boson?

49) Physicists hope that a _________________________________will unify the strong, weak, and electromagnetic interactions.  (otherwise know as GUT)

50) ____________theory and other new proposals require more than three space dimensions.  These extra dimensions could be very small, which is why we don't see them.

51) Who was the scientist that set up the gold foil experiment?

52) Since some of the positive alpha particles were substantially deflected, what did Rutherford conclude?

53) What are the three main elements of a particle physics experiment?

54) Why can't we use visible light to look at things smaller than the cell?

55) The moral of the Cave story is?

56) A particle's momentum and its wavelength are inversely related.  High-energy physicists apply this principle when they use particle accelerators to increase the momentum of a probing particle, thus decreasing its wavelength.  What are the four steps used to reach this goal?

57) One of the most interesting properties of waves is that when two waves pass through each other, this is called ___________________.

58) What is the nearest particle accelerator to you right now?

59) What do we call linear accelerators?

60) What do we call circular accelerators?

61) What do we call experiments where two beams of high-energy particles are made to cross each other.

62) How do a circular accelerator's magnets make particles go in a circle?

63) If a magnetic field makes electrons go clockwise, in which direction does it make positrons go?

64) Can an object accelerate while keeping the same speed?

65) Where were the bottom and top quarks and the tau neutrino discovered?

66) Where was the charmed quark discovered?

67) Where were the W and Z bosons discovered?

68) What is the name of the 2-mile long linear accelerator in the US?

69) Name five parts of a typical modern particle detector?

70) What is the reason that detectors are divided into many components?

If you had to select 1 area to do more extensive research, which of these five areas would you select!

The Standard Model

Linear Accelerators

Cyclotrons

Detectors

Relativistic Effects on particles

