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COURSE OBJECTIVES
After completion of the classroom lectures, doing the homework, and taking part in the classroom demonstrations, the student shall be able to:

1.
Understand nuclear structure to the extent that they can predict if a nuclide will be stable or radioactive and, if radioactive, which mode of decay will occur.

2.
For each of the six naturally occurring modes of decay, determine what the daughter will be, and what forms of radiation will be admitted.

3.
Estimate activity as a function of time for a given radionuclide, and be able to determine the decay constant and half-life of a radionuclide from a listing of observed counts as a function of time.

4.
Understand and be able to describe the difference between nonionizing and ionizing radiation, between charge particles and photons, and between linear energy transfer (LET) and relative biological effectiveness (RBE).

5.
Understand the difference in interactions between massive and small charged particles.

6.
Understand the interactions of x-rays and gamma-rays with matter.  Be able to predict the dominate mode of interaction of x-rays and gamma-rays as a function of atomic number and energy of the photon.

7.
Understand the concepts of exponential attenuation, attenuation coeffi-cient, and half value layer (HVL).  Be able to calculate the transmitted fraction (TF).

8.
Understand the concepts of radiation exposure, absorbed dose, and dose equivalent.

9.
Be able to estimate the exposure from a point source emitter of gamma-rays.

10.
Be able to define the terms used in the MIRD formulation of internal dosimetry, and estimate the radiation dose to a target organ from several source organs.

11.
Understand the basic interactions used by the various detectors to detect radiation.

12.
Understand the formation of the electrical pulse used to detect ionizing radiation.

13.
Know the differences between, advantages and limitations of, and uses of the three types of gas detectors.

14.
Understand why NaI(Tl) is the scintillation material of choice, how the components of a scintillation spectrometer function, how one calibrates, and measures the energy resolution of a scintillation spectrometer.  Be able to identify the components of an energy spectrum.

15.
Understand the advantages and disadvantages of liquid scintillation detectors and be able to describe quenching and its correction.

16.
Understand the advantages and disadvantages of solid state detectors and be able to describe the components of a Ge(Li) detector.

TENTATIVE LECTURE SCHEDULE
	DATES
	TOPIC
	REFERENCES



	Sept. 6, 11

NO CLASS ON

Sept 13
	Intro: Atomic Structure and Electromagnetic Radiation
	1:   1- 12

2:   1-  5

3:   1-6

4:   1-6

5:   1- 17

7:   1- 27

8: 105-121

*11:   1- 38

12:  Wagenaar, D



	Sept. 18, 20
	Nuclear Structure Stability
	1:  13- 21

2:   5- 11

3:   7-9

4:    6-10

5:  17- 29

*6: 294-407

7:  28- 53

*8: 125-146

11:  39- 45

12: Wagenaar, D



	Sept. 25, 27
	Modes of Radioactive Decay
	1:  22- 37

2:  13- 22

3:  9-18

4:  11-20

5:  30- 58

6: 511-566

8: 150-174

9:   2- 28

*10:  86- 96

*11:  45- 60

12: Wagenaar, D



	Oct. 2, 4
	Radioactive Decay Law
	1:  38- 55

2:  22- 31

3:  19-25

4:   21-33

5:  58- 67

6: 470-510

7: 146-183

8: 175-194

*10: 101-117

*11:  60- 70

12: Wagenaar, D



	Oct. 9
	Interactions of Particulate Radiation with Matter
	1: 162-177

2:  34- 42

3: 50-53

4:  51-55

5:  30- 48

6: 567-671

7: 186-215

8: 261-274

*9:  29- 48

*10:   1- 29, 160-195
*11:  73-110

12:  Turkington, T



	Oct. 11


	EXAM 1


	

	Oct. 16, 18

Oct. 23, 25
	Interaction with X and Gamma Rays with Matter
	1: 178-196

2:  44- 57

3:  53-59

4:  55-65

5:  50- 55

6: 672-745

7: 215-230

8: 233-250

9:  48-55

*10:  38- 55, 128-157

*11: 112-131

12: Turkington, T



	Oct 30 and

Nov. 1, 13

NO CLASS ON

Nov 6 or 8
	Radiation Exposure, Absorbed Dose, and MIRD
	1: 518-539, 197-218

2: 285-309

3:  60-69

4:   167-182

5: 513-556

8: 250-258, 274-278

9:  57-63

*10:  29- 36, 231-290

*11: 191-214, 254-302

12: Wessels, B



	Nov. 15, 27
	Gas Filled Detectors
	1:  56- 69, 294-297

2: 102-123

3: 70-76

4:  66-74

5: 192-207

7: 244-277

8:   1- 40

*9: 103-217

*10: 292-450

*11: 151-160

12: Zubal, G



	Nov. 20
	EXAM 2


	

	Nov. 29 

Dec. 4, 6, and 11
	Scintillation Detectors
	1:  72-114, 219-237,

1: 283-293

2: 125-132, 142-171 

3: 76-83, 85-91

4:  75-99

5: 207-222

7: 283-209

8:  45- 54

*9: 219-352

*11: 170-177

12: Zubal, G and

      Christian, P



	Dec. 13
	FINAL
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