NE 490/590 Course Syllabus
NE 490/590 – Health Physics and Radiological Emergency Response
Section 001
Spring 2026
3 Credit Hours
Course Description
This is an advanced health physics course encompassing internal and external radiological dosimetry along with control of radiation fields including airborne radioactivity. Students will learn basic interactions and response functions, biological effects as well as natural and manmade sources allowing emphasis on the final coverage of nuclear emergency response.
Learning Outcomes
Students will demonstrate an understanding of basic health physics principles and their applications to radiological emergency response sufficient to meet regulatory and guidance limits in real events. This will entail calculating dose and environmental impact from radiation exposures including fixed sources, radioaerosols, and distributed contamination.
Course Structure
Classroom lectures, midterms, assigned homework and final examination.
Course Policies
Standard university policies
Instructors
ROBERT HAYES (rbhayes) - Instructor
Email: rbhayes@ncsu.edu 
Phone: 919-515-2321
Office Location: Room 2101 Burlington Labs 
Office Hours: Health Physics Office Hours
Tuesday, January 13 · 10:15 – 11:15am
Time zone: America/New_York
Google Meet joining info
Video call link: https://meet.google.com/bej-gnan-gvt
Or dial: 
More phone numbers: https://tel.meet/bej-gnan-gvt?pin=8741664869730

Name: Sk Azmaeen Bin Amir 
(Preferred name Azmaeen, Pronounce it as Az-mine, like a uranium mine :D )
Email: samir3@ncsu.edu
Phone: 919-480-6582 
If I am unavailable to answer your call, please send a text message. I will respond as soon as possible.
Office Location: Room 1130 Burlington Laboratory
Office Hours: Thursday, 
It’s a weekly recurring meeting starting from January 15, except for NCSU declared holidays.

Time: 10:15 am – 11:15 am 
Time zone: Eastern Time Zone 

Distant students can join online. 
Google Meet vlink: 
Ne 490/590 Office Hours Health Physics and Radiological Emergency Response
Thursday, January 15 · 10:15 – 11:15am
Time zone: America/New_York
Google Meet joining info
Video call link: https://meet.google.com/fhi-arkw-uod
Or dial: (US) +1 470-485-8964 PIN: 337 086 652#
More phone numbers: https://tel.meet/fhi-arkw-uod?pin=9887961802777


Homework: Please submit homework via Moodle if possible.
If Moodle is unavailable, email me your homework with the subject: NE 490/590 Homework X (replace X with the number).
NE 490/590 Homework X
Please replace ‘X’ with the homework number. For example, write the email subject as 'NE 490/590 Homework 1' when submitting homework 1. The submission time will be recorded as the time the email is received in Gmail. Good luck to everyone. 

[bookmark: _GoBack]

Course Meetings
Lecture
Days: Tuesday and Thursday
Time: 8:30-9:45 am
Campus Location: Rm 331, Lampe Bldg, Lampe Dr
This meeting is required. 
Panopto recordings (for study purposes) can be found at https://ncsu.hosted.panopto.com/Panopto/Pages/Sessions/List.aspx#folderID=ebc2ec55-7e2d-4261-8c53-b3b10142f0fe 
Course Materials
Textbooks
Introduction to Health Physics - Thomas E. Johnson 
Edition: 5th 
ISBN: 9780071835275 
Cost: $220 
This textbook is required. 
Expenses
Chart of the Nuclides - $20
This expense is optional. 
Materials
Scientific calculator - $10
This material is required. 
Requisites and Restrictions
Prerequisites
MA241 or MA231
Co-requisites
PY212 or PY202 or instructor permission
Restrictions
None.
General Education Program (GEP) Information
This course does not fulfill a General Education Program criteria
Transportation
This course will not require students to provide their own transportation. Non-scheduled class time for field trips or out-of-class activities is NOT required for this class.
Safety & Risk Assumptions
None.
Grading





	NE 490 
	Weight
	

	Weekly homework assignments
	30
	

	Midterm
	30
	

	Final examination
	40
	



	NE 590 
	Weight
	

	Weekly homework assignments
	20
	

	Midterm
	20
	

	Research Project
	30
	

	Final examination
	30
	


.


Letter Grades
This Course uses the following Letter Grading: 
	97
	≤
	A+
	≤
	100

	93
	≤
	A
	<
	97

	90
	≤
	A-
	<
	93

	87
	≤
	B+
	<
	90

	83
	≤
	B
	<
	87

	80
	≤
	B-
	<
	83

	77
	≤
	C+
	<
	80

	73
	≤
	C
	<
	77

	70
	≤
	C-
	<
	73

	67
	≤
	D+
	<
	70

	63
	≤
	D
	<
	67

	60
	≤
	D-
	<
	63

	0
	≤
	F
	<
	60


Requirements for Credit-Only (S/U) Grading
In order to receive a grade of S, students are required to take all exams and quizzes, complete all assignments, and earn a grade of C- or better. Conversion from letter grading to credit only (S/U) grading is subject to university deadlines. Refer to the Registration and Records calendar for deadlines related to grading. For more details refer to http://policies.ncsu.edu/regulation/reg-02-20-15.
Requirements for Auditors (AU)
Information about and requirements for auditing a course can be found at http://policies.ncsu.edu/regulation/reg-02-20-04.
Policies on Incomplete Grades
If an extended deadline is not authorized by the instructor or department, an unfinished incomplete grade will automatically change to an F after either (a) the end of the next regular semester in which the student is enrolled (not including summer sessions), or (b) the end of 12 months if the student is not enrolled, whichever is shorter. Incompletes that change to F will count as an attempted course on transcripts. The burden of fulfilling an incomplete grade is the responsibility of the student. The university policy on incomplete grades is located at http://policies.ncsu.edu/regulation/reg-02-50-3.
Late Assignments
Loss of 10% of grade per week. Can get a zero grade.
Attendance Policy
For complete attendance and excused absence policies, please see http://policies.ncsu.edu/regulation/reg-02-20-03
Attendance Policy
Attendance is not required but encouraged.
Absences Policy
Refer to http://policies.ncsu.edu/regulation/reg-02-20-03
Makeup Work Policy
Late homework loses 10% per week past the due date.
Additional Excuses Policy
None.
Academic Integrity
Academic Integrity
Students are required to comply with the university policy on academic integrity found in the Code of Student Conduct found at http://policies.ncsu.edu/policy/pol-11-35-01
Cheating will not be tolerated! Cheating and plagiarism constitute any submission of work which is not your own for which you attempt to take credit. If you copy another person’s homework with their knowledge, you will both fail that homework; if you use an answer sheet for the homework (problem solutions), you will fail the course; if you copy another person’s homework or test without their knowledge, you will fail the course. I have failed individuals in the past for these very offenses, I hope this warning is sufficient to prevent me from ever having to do that again!
Any cheating will result in a failing grade, it is absolutely not tolerated!
Academic Honesty
See http://policies.ncsu.edu/policy/pol-11-35-01 for a detailed explanation of academic honesty.
Honor Pledge
Your signature on any test or assignment indicates "I have neither given nor received unauthorized aid on this test or assignment."
Electronically-Hosted Course Components
Students may be required to disclose personally identifiable information to other students in the course, via electronic tools like email or web-postings, where relevant to the course. Examples include online discussions of class topics, and posting of student coursework. All students are expected to respect the privacy of each other by not sharing or using such information outside the course.
Electronically-hosted Components: Moodle
Accommodations for Disabilities
Reasonable accommodations will be made for students with verifiable disabilities. In order to take advantage of available accommodations, students must register with the Disability Resource Office at Holmes Hall, Suite 304, Campus Box 7509, 919-515-7653. For more information on NC State’s policy on working with students with disabilities, please see the Academic Accommodations for Students with Disabilities Regulation (REG02.20.01) (https://policies.ncsu.edu/regulation/reg-02-20-01/).
Non-Discrimination Policy
NC State provides equal opportunity and affirmative action efforts, and prohibits all forms of unlawful discrimination, harassment, and retaliation ("Prohibited Conduct") that are based upon a person's race, color, religion, sex (including pregnancy), national origin, age (40 or older), disability, gender identity, genetic information, sexual orientation, or veteran status (individually and collectively, "Protected Status"). Additional information as to each Protected Status is included in NCSU REG 04.25.02 (Discrimination, Harassment and Retaliation Complaint Procedure). NC State's policies and regulations covering discrimination, harassment, and retaliation may be accessed at http://policies.ncsu.edu/policy/pol-04-25-05 or https://oied.ncsu.edu/divweb/. Any person who feels that he or she has been the subject of prohibited discrimination, harassment, or retaliation should contact the Office for Equal Opportunity (OEO) at 919-515-3148.
Course Schedule
NOTE: The course schedule is subject to change.
Lecture Week 1 
Introduction Review of Physical Principles: mechanics, electricity, relativity
Lecture Week 2
Review of Physical Principles: energy transfer, quantum theory
Lecture Week 3
Atomic Structure & The Nucleus
Lecture Week 4
Reaction Sources: radioactivity, transformation mechanisms
Lecture Week 5
Radiation Sources: naturally occurring radiation, serial transformation
Lecture Week 6
Interaction of Radiation with Matter: alpha, beta, gamma
Lecture Week 7
Interaction of Radiation with Matter: gamma and neutron
Lecture Week 8
Radiation Dosimetry: external exposure and radiobiology basics
Lecture Week 9
Radiation Dosimetry: internal exposure, neutrons and biological effects
Lecture Week 10
Biological Basis for Radiation Safety: radiation effects, stochastic and deterministic radiobiology
Lecture Week 11
Instrumentation: particle counting, dose measurement, statistical concepts
Lecture Week 12
Instrumentation: neutron measurements, calibration and counting statistics
Lecture Week 13
External Radiation Safety: optimization and federal regulations
Lecture Week 14
Evaluation of Radiation Safety Measures: individual monitoring, contamination surveys for federal regulatory compliance
Lecture Week 15
Evaluation of Radiation Safety Measures: federal regulations

Exam Schedule
Midterm 	3/3/26, 	Tentative Tuesday 8:30-9:45 am, 331 Lampe
Final		5/5/2026, 	Tuesday 8:30AM – 11AM 331 Lampe

Concluding Policy Links
Equal Opportunity and Non-Discrimination Policy Statement  https://policies.ncsu.edu/policy/pol-04-25-05 This link will open in a new window with additional references at https://oied.ncsu.edu/equity/policies/This link will open in a new window
Code of Student Conduct https://policies.ncsu.edu/policy/pol-11-35-01 This link will open in a new window
Grades and Grade Point Average  https://policies.ncsu.edu/regulation/reg-02-50-03 This link will open in a new window
Credit-Only Courses https://policies.ncsu.edu/regulation/reg-02-20-15 This link will open in a new window
Audits https://policies.ncsu.edu/regulation/reg-02-20-04 This link will open in a new window“
