Syllabus: FYS 103K Chasing Lightning: Sferics, Tweeks and Whistlers
Instructor:
Dr Phillip Webb

phillip.a.webb@nasa.gov or pwebb@umbc.edu (forwards to NASA e-mail)

301-286-6172

Office Hours: 3.30 pm - 4.30 pm, Physics Learning Center
Teaching Assistant:
Paul Schou
Course Description:

We all know what lightning looks like during a thunderstorm, but the visible flash we see is only part of the story. This is because lightning also generates light with other frequencies that we can not see. Light at these other frequencies can carry the lightning's energy hundreds or thousands of miles across the surface of the Earth in the form of special emissions called "tweeks" and "sferics". Some of these emissions can even travel tens of thousands of miles out into space before returning to the Earth as "whistlers". In this seminar, you will learn about the basic physics of lightning, thunderstorms and the Earth's atmosphere, you will then build a special electronic receiver that will allow you to listen to the emissions generated by lightning from as far away as other continents.

Course Goals

A successful student will leave this course with an understanding that there is more to lightning than meets the eye and, thus, will become aware of one aspect of what science “does”. This course will allow a student to get their hands “dirty” doing electronics by building a VLF receiver, learning how to collect scientific data with it, and how to write a report on the results that can be read by others. After researching a topic related to the course, groups of two students will write a report together and present their findings to their peers, which are both important skills in undertaking scientific research. Finally, the student will be helping to develop a new and, hopefully, exciting course that will be offered to other higher education institutes in the future. Because this is a developmental course, student input will be critical to improving the course for future students.
Text
No required text. Handouts will be provided at the start of each lecture.
Background
For INSPIRE related information, check out the official WWW site:

http://image.gsfc.nasa.gov/poetry/inspire/
A good background source on most things these days is Wikipedia

http://www.wikipedia.org/

Grading Policy

Final 





10%

Project





20% (presentation) / 20% (project)

Laboratory




10%

Collection of data and report


10%

Classroom tests



  5%

Classroom participation


25%

Lectures and Laboratories

Class held every Tuesday and Thursday, 4.30pm to 6.00pm

Lecture Room: PHYS401

Electronic Laboratory: PHYS209

Preliminary Schedule

	Class
	Date
	Activity

	1
	Thursday 28th August
	Overview of course, assignment of workings groups, and choice of research topics

	2
	Tuesday 2nd September
	Physics 101 – terminology and definitions

	3
	Thursday 4th September
	LAB – Introduction and lamp kit assembly

	4
	Tuesday 9th September
	Introduction to INSPIRE kit and electronics

	5
	Thursday 11th September
	LAB – Begin assembly of INSPIRE VLF kit

	6
	Tuesday 16th September
	GUEST SPEAKER

	7
	Thursday 18th September
	LAB – Assembly INSPIRE VLF kit

	8
	Tuesday 23rd September
	Electromagnetic theory and VLF, Student feedback session

	9
	Thursday 25th September
	LAB – Assembly INSPIRE VLF kit

	10
	Tuesday 30th September
	Atmospheric physics and VLF

	11
	Thursday 2nd October
	GUEST SPEAKER

	12
	Tuesday 7th October
	Atmospheric physics and VLF

	13
	Thursday 9th October
	LAB - Assembly and final testing of INSPIRE VLF kit

	14
	Tuesday 14th October
	Introduction to Research and Presentation

	15
	Thursday 16th October
	LAB - Field trip to grounds of UMBC

	16
	Tuesday 21st October
	Space physics and VLF, Student feedback session

	17
	Thursday 23rd October
	GUEST SPEAKER

	18
	Tuesday 28th October
	Introduction to data analysis

	19
	Thursday 30th October
	LAB – Field trip to Patapsco Valley State Park

	20
	Tuesday 4th November
	Final preparation of reports

	21
	Thursday 6th November
	LAB – Analysis of data collected by VLF receiver

	22
	Tuesday 11th November
	Space physics and VLF

	23
	Thursday 13th November
	LAB –Write report on collected data

	24
	Tuesday 18th November
	Final preparation of presentations, Student feedback session

	25
	Thursday 20th November
	GUEST SPEAKER

	26
	Tuesday 25th November
	Student Presentations I

	HOLIDAY
	Thursday 27th November
	Thanksgiving

	27
	Tuesday 2nd December
	Student Presentations II

	28
	Thursday 4th December
	Student Presentations III, Student feedback session

	29
	Tuesday 9th December
	Final Exam


