COURSE #: NUCL 300
TERMS OFFERED: Fall
TEXTBOOKS: Tatjana Jevremovic, Nuclear Principles in
Engineering, Springer 2005

COURSE TITLE: Nuclear Structure and Radiation Interactions
PREREQUISITES: MA 262
COGNIZANT FACULTY: T. Jevremovic
DATE OF PREPARATION: 5-30-07

INSTRUCTORS: T. Jevremovic
CATALOG DESCRIPTION: Review of atomic properties and

SCIENCE/DESIGN: 80%/20%
COURSE TOPICS:

introduction to nuclear models. Discussion of radioactive decay and
the interaction of nuclear radiation and reaction products with matter.
Energetics and cross-sections of nuclear reactions with applications
to problems typical of nuclear engineering.

1. Atomic Theory (3 weeks)
2. Nuclear Theory (3 weeks)
3. Quantum Mechanics (3 weeks)
4. Radioactive Decay (3 weeks)
5. Interactions of Radiation with Matter (3 weeks)

COURSE OBJECTIVES: Links shown in brackets are to School’s education outcomes:
1. To acquaint the student with the principles of modern physics including relativity and quantum mechanics, relativity and particle physics
and apply these non-Newtonian principles to nuclear engineering.
2. To teach the student the properties of radiation, sources and interaction with matter, shielding aspects and analytical models.
3. To familiarize the student with the theories of atomic and nuclear structures, particle interactions, and radiation transport and attenuation.

COURSE OUTCOMES: Links shown in brackets are to course objectives:
1. Demonstrate an understanding of modern physics and the low-energy nuclear physics [1]
2. Demonstrate an ability to solve problems associated with the interaction of radiation with matter [1, 7]
3. Demonstrate and ability to evaluate the effects of radiation interactions, shielding requirements and material selections based on physical
laws [1, 7, 9]
4. Demonstrate an understanding of radioactive decay and types of radiation [1, 7]
5. Demonstrate competence in communication of concepts in physics [8, 9, 13]

ASSESSMENT TOOLS: Links shown in brackets are to course outcomes:
1. Homework assignments and written examinations are graded by faculty.
2. The course and instructor are evaluated by formal student evaluations.
3. Course objectives and outcomes are evaluated by student (senior) exit interviews, alumni assessments; ABET review, the School’s
Advisory Committee, and employer assessments.

