Lightning
EEL 4495 Class #20238
Class Periods: M W F, 7th period, 1:55 p.m. – 2:45 p.m.
Location: LAR 239
Academic Term: Fall 2025

Instructor:
Name: V.A. Rakov
Email Address: rakov@ece.ufl.edu Office Phone Number: 392-4242
Office Hours: M W F, 4:00-5:00 p.m., LAR 216E

Teaching Assistant/Peer Mentor/Supervised Teaching Student:
Please contact through the Canvas website
· Robert Lageyre, r.lageyre@ufl.edu

Course Description
(3 credits) Introduction to lightning discharge processes. Electromagnetics relevant to lightning measurements. Applications for determining lightning charge, current, location, and characteristics. Lightning protection. There is no distinction between graduate (EEL 5490) and undergraduate (EEL 4495) sections.


Course Pre-Requisites / Co-Requisites
EEL 3472, Fundamentals of Electromagnetic Fields

Course Objectives
To learn basic lightning electromagnetics relevant to lightning modeling, measurements, detection, and protection.

Materials and Supply Fees
N/A

Relation to Program Outcomes (ABET):

	Outcome
	Coverage*

	1.  An ability to identify, formulate, and solve complex
engineering problems by applying principles of engineering, science, and mathematics
	High

	2. An ability to apply engineering design to produce solutions that meet specified needs with consideration of public health, safety, and welfare, as well as global, cultural, social, environmental,
and economic factors
	

	3. An ability to communicate effectively with a range of audiences
	

	4. An ability to recognize ethical and professional responsibilities in engineering situations and make informed judgments, which must consider the impact of engineering solutions in global,
economic, environmental, and societal contexts
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	5. An ability to function effectively on a team whose members together provide leadership, create a collaborative and inclusive environment, establish
goals, plan tasks, and meet objectives
	

	6.  An ability to develop and conduct appropriate
experimentation, analyze and interpret data, and use engineering judgment to draw conclusions
	

	7. An ability to acquire and apply new knowledge as needed, using appropriate learning strategies
	


*Coverage is given as high, medium, or low. An empty box indicates that this outcome is not covered or assessed in the course.
Required Textbooks and Software
· Fundamentals of Lightning (FOL), Cambridge University Press
· Rakov, V.A.
· 2016
· ISBN: 9781139680370
Recommended Materials
· Lightning
· Rakov, V.A.
· Lecture Slides, to be posted on Canvas

Required Computer
Recommended Computer Specifications: https://it.ufl.edu/get-help/student-computer-recommendations/ HWCOE Computer Requirements: https://www.eng.ufl.edu/students/advising/fall-semester-checklist/computer-requirements/
<Note to instructor: the above requires a student to have a computer but allows for a Windows or a Mac. Add any particular or additional department or course specific requirements.>

Course Schedule (15 weeks, 08/21/2025 through 12/12/2025)
	Course Section
	Number of Lectures
	HA
Given
	HW Due
	Chapter(s) in Text (FOL)

	Introduction (08/22/2025)
	1
	-
	-
	

	1. Types of lightning discharges and lightning terminology
	4 + Test
	HA1 09/05
	T1 09/08
	1, App. 1, 4

	2. Incidence of lightning to areas and structures
	4 + Test
	HA2 09/17
	T2 09/19
	2, Sect. 9.3

	3. Electrical structure of thunderstorm clouds
	6 + Test
	HA3 10/03
	T3 10/06
	3, App. 2

	4a. Properties of the negative lightning discharge to ground - I
	5 + Test
	HA4
10/20
	T4
10/22
	4.1-4.3, 4.6,
4.10

	4b. Properties of the negative lightning discharge to ground – II
	4 + Test
	HA5 10/31
	T5 11/03
	4.4-4.5, 4.7-
4.10, 9.3

	5. Calculation of lightning electromagnetic fields
	3
	HA6 11/19
	T6 11/21
	5, App. 3

	6. Modeling of lightning processes
	2
	
	
	6

	7. Measurement of lightning electric and magnetic fields
	2 + Test
	
	
	7

	8. Lightning locating systems and lightning protection (overview)
	2
	-
	-
	8,9

	Course Review (Dec. 3, 2025)
	1
	-
	-
	1-9, App. 1-4



	Final Exam (LAR 239)
	-
	-
	Dec. 12,
2025
(Friday) 10 a.m.-
12:00
p.m.
	1-9, App. 1-4



Important Dates
<Sept. 8, 2025>	Test 1 (1:55 p.m., LAR 239)
<Sept. 19, 2025>	Test 2 (1:55 p.m., LAR 239)
<Oct. 6, 2025>	Test 3 (1:55 p.m., LAR 239)
<Oct. 22, 2025>	Test 4 (1:55 p.m., LAR 239)
<Nov. 3, 2025>	Test 5 (1:55 p.m., LAR 239)
<Nov. 21, 2025>	Test 6 (1:55 p.m., LAR 239)
<Dec. 3, 2025>	Course Review (1:55 p.m., LAR 239)
<Dec. 12, 2025>	Final Exam (10:00 a.m., LAR 239)


Evaluation of Grades
	Assignment
	Total Points
	Percentage of Final Grade

	Homeworks (6)
	3% each
	18%

	Tests (6)
	10% each
	60%

	Final Exam
	22%
	22%

	Total
	100%
	100%




Grading Policy
	Percent
	Grade
	Grade Points

	90
	A
	4.00

	86.67
	A-
	3.67

	83.33
	B+
	3.33

	80
	B
	3.00

	76.67
	B-
	2.67

	73.33
	C+
	2.33

	70
	C
	2.00

	66.67
	C-
	1.67

	63.33
	D+
	1.33

	60
	D
	1.00

	56.67
	D-
	0.67

	<56.67
	E
	0.00





Academic Policies & Resources
To support consistent and accessible communication of university-wide student resources, instructors must include this link to academic policies and campus resources: https://go.ufl.edu/syllabuspolicies. Instructor-specific guidelines for courses must accommodate these policies.

Commitment to a Positive Learning Environment
The Herbert Wertheim College of Engineering values varied perspectives and lived experiences within our community and is committed to supporting the University’s core values.

If you feel like your performance in class is being impacted by discrimination or harassment of any kind, please contact your instructor or any of the following:
· Your Undergraduate Coordinator: Dr. Erin Patrick
· HWCOE Human Resources, 352-392-0904, student-support-hr@eng.ufl.edu
· Pam Dickrell, Associate Dean of Student Affairs, 352-392-2177, pld@ufl.edu
