PARTICLES AND ACCELERATORS

Ignore relativistic effects in any calculations.

1. What are the four fundamental forces of nature?

2. In which processes do these forces operate?

3. What "particles" are associated with these forces?

4. Explain the quark model of the proton and the neutron

5. Explain beta decay in terms of quark conversion.

6. Distinguish between a neutrino and an antineutrino, giving examples of decay processes where they are produced.

7. What are the properties of the neutrino?

8. Explain the operation of​ 

(a) A linear accelerator

(b) A cyclotron

(c) A synchrotron

9. What advantages has one type of accelerator over another

10. Calculate the velocity of electrons at the end of a 10 MeV linear accelerator. 

11. Calculate the magnetic field strength needed to hold electrons with a velocity of 95% c in a ring 5 km in diameter. 

12. What is the accelerating frequency needed if it is applied once every revolution in the accelerator in number 9.

13. What are the problems associated with the electrons at these very high energies?

14. How does the high-energy physics encountered in accelerators link with the Big Bang theory of the origin of the universe?

15. Discuss the advantages of a "colliding beam" accelerator.

Data: 

Electron charge = -1.6x10-19 C

Electron mass = 9.1x10-31 kg
