PH203 Lesson 3: Nuclear Physics III: Radiation
Learning Objectives
3.1: 

For a given sample of radioactive material, calculate the number of particles, the rate of decay (activity) at any time, the half-life, and the decay constant using equations 42-15, 42-16, 42-18



Calculate rate of decay here


Equations on PRC (Nuclear)

3.2:

Describe the four major types of radiation to include their relative biological effects and their ability to penetrate various materials

Page 29 of supplement

Alpha (helium nucleus): 
· RBE: 20

· Penetration: stopped by thin materials or 1cm of air

Beta (electrons):

· RBE: 1

· Penetration: 1mm of metal or plastic

Gamma (photons):

· RBE: 1
· Penetration: Deep penetration stopped by high atomic mass materials

Neutron:


-    RBE: 5

-    Penetration: Deep penetration stopped by low atomic mass materials (water)

3.3:


Calculate radiation dose and dose equivalent and describe the hazards associate with different levels of radiation exposure


H = D * (RBE)


Where H is dose equivalent in sieverts and D is the dose in gray
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Definitions
1. Decay constant, λ: a characteristic value for every radionuclide. Its SI unit is the inverse second

2. Becquerel (Bq): the SI unit for activity (the total decay rate R of a sample of one or more radionuclides)

3. Curie (Ci): an older unit for activity equal to 3.7E10 Bq

4. Half life, T1/2: the time at which both N and R have been reduced to one-half their initial values
5. Sievert (Sv): the SI unit of dose equivalent

6. Gray (Gy): the SI unit of absorbed dose

7. Gamma decay: A radioactive process in which an atomic nucleus loses energy by emitting a gamma ray without a change in its atomic or mass number.

8. Alpha decay: when a nucleus undergoes alpha decay, it transforms to a different nuclide by emitting an alpha particle (a helium nucleus, 4He)

9. Beta decay: when a nucleus decays spontaneously by emitting an electron or a positron (a positively charged particle with the mass of an electron)

10. Spontaneous decay: decay without an external source of energy
