
EEE 498  Health Physics PrinciplesPRIVATE 

Instructor:
Dr. Robert L. Metzger
Email: rlmetzger@asu.edu

Office Hours:
One hour before class

Class Meeting Info:
TTh, 12:00–1:15 p.m. in BYAC 210

Semester Exams:
Scheduled for February 14 and March 13

Final Exam:

Thursday, April 26, 2012 from 9:50–11:40 a.m.

Textbook:
H. Cember and T. E. Johnson, Introduction to Health Physics, 4th edition, McGraw-Hill, 2008.
Course Webpage:
Lecture slides, homework and solutions posted on Blackboard.

Course Objective:
Provide students to understand the role of the health physicist, and the techniques and radiation measurement devices employed in radiation protection.

Course Description:
Sources, characteristics, dosimetry, shielding and measurement techniques for cosmogenic, terrestrial and anthropogenic radiation.  Ionizing and non-ionizing radiation theory.  Philosophy of radiation protection.  Instrumentation, detectors and environmental monitoring.  Prerequisites: college chemistry, differential equations, university physics.
Grading


“Standard” scale (with ±) using 90-100 "A", 80-90 "B", 70-80 "C", etc.

Homework

20%


Semester Exams (2)
50%


Final Exam

30%

Homework:
The homework assignments will be posted on the course webpage.  Homework is expected to be turned in on-time.  Presentation and methods for arriving at the answer are just as important as the mathematical answer; solutions should be neat and logical.  For complete credit: (1) show all work, and (2) box the answer and include the units.  Students may work together on the homework, but copying is unacceptable: the ASU Academic Integrity Policy (AIP), see http://provost.asu.edu/academicintegrity, is incorporated herein by reference.

EEE 498 SEMESTER TEACHING PLAN
(TTh, Spring 2012)

The textbook sections (pages given in parenthesis below) should be read before the class meeting that day.

	Week
	Date
	Lecture Topic
	Homework

	1
	1/ 5
	1. Introduction; 2. Review of Physical Principles: Mechanics, Relativistic Effects, Electricity (1-26)
	

	2
	1/10
	2. Review of Physical Principles: Energy Transfer, Quantum Theory (26-53)
	Hmwk # 1 Due

	
	1/12
	3. Atomic and Nuclear Structure (59-82)
	

	3
	1/17
	4. Radiation Sources: Radioactivity, Transformation Mechanisms (85-98)
	Hmwk # 2 Due

	
	1/19
	4. Radiation Sources: Transformation Kinetics, Activity, Naturally Occurring Radioactivity (98-117)
	

	4
	1/24
	4. Radiation Sources: Serial Transformation (117-135)
	Hmwk # 3 Due

	
	1/26
	5. Interaction of Radiation with Matter: Beta Particles (143-160)
	

	5
	1/31
	5. Interaction of Radiation with Matter: Alpha Particles (160-164)
	Hmwk # 4 Due

	
	2/ 2
	5. Interaction of Radiation with Matter: Gamma Rays (165-181)
	

	6
	2/ 7
	5. Interaction of Radiation with Matter: Neutrons (181-195)
	Hmwk # 5 Due

	
	2/ 9
	Review for Exam #1
	

	7
	2/14
	*** Exam #1 ***
	

	
	2/16
	6. Radiation Dosimetry: Units, External Exposure (203-217)
	

	8
	2/21
	6. Radiation Dosimetry: External Exposure (218-233)
	Hmwk # 6 Due

	
	2/23
	6. Radiation Dosimetry: Internally Deposited Radionuclides, External Exposure Neutrons (233-270)
	

	9
	2/28
	7. Biological Basis for Radiation Safety: Dose Response, Physiological Basis (280-307)
	Hmwk # 7 Due

	
	3/ 1
	7. Biological Basis for Radiation Safety: Radiation Effects: Deterministic and Stochastic, Radiation-Weighted Dose Units (307-333)
	

	10
	3/ 6
	8. Radiation Safety Guides (337-421)
	Hmwk # 8 Due

	
	3/ 8
	Review for Exam #2
	

	11
	3/13
	*** Exam #2 ***
	

	
	3/15
	9. Health Physics Instrumentation: Radiation Detectors, Particle-Counting Instruments (427-447)
	

	### SPRING BREAK ###

	12
	3/27
	9. Health Physics Instrumentation: Dose-Measuring Instruments (447-464)
	

	
	3/29
	9. Health Physics Instrumentation: Neutron Measurements, Calibration (465-485)
	Hmwk # 9 Due

	13
	4/ 3
	9. Health Physics Instrumentation: Counting Statistics (485-505)
	

	
	4/ 5
	10. External Radiation Safety: Basic Principles, source geometries (513-522)
	Hmwk # 10 Due

	14
	4/10
	10. External Radiation Safety: shielding (522-565)
	

	
	 4/12
	10. External Radiation Safety: shielding (522-565)
	Hmwk # 11 Due

	15
	4/17
	11. Internal Radiation Safety: (583-631)
	

	
	4/19
	11. Internal Radiation Safety: (583-631)
	Hmwk # 12 Due

	16
	4/24
	Review for Final Exam
	

	
	4/26
	*** Final Exam ***
	


Internet-based Laboratory Experiments (to be assigned)

	Lab
	Laboratory Description

	1
	Survey instruments: theory, use and selection

	2
	Personnel dosimetry

	3
	Gamma spectroscopy and detection statistics

	4
	Environmental assessment

	5
	Dose modeling and assessment

	6
	Radioactive material packaging and transport

	7
	Radiation detection for materials control and homeland security

	8
	Radiological emergency response


Email:
Important information may be sent to students via their ASU email account.  Be sure to read your ASU email or forward it to an email account that you do read regularly.

Conduct:
Thank you in advance for adhering to the ASU Student Code of Conduct and preventing disruptive classroom behavior, such as cell phone ringing and use, arriving late to class, irrelevant side conversations, and inappropriate computer usage.

Online Students:   Please submit homework assignments to GOEE/CPD (see http://cpd.asu.edu/student/); feel free to carbon copy me by email.  Please keep in mind that CPD prints your assignments out in black & white.
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