
Electromagnetic Wave Theory I - Term Projects

 Make a team of three members. We are expected to have 14 teams in total (tentative). 
 Please let us know if you cannot find a team or a member for your presentation. 
 Each team is free to select a topic among the recommended ones and also either proposition or 

opposition for each topic. 
 Two teams will work on one topic, one on proposition and the other on opposition. The sooner you talk 

to the TA about a topic and the position, the more flexibility you will have. We can advise changing 
topics in case proposition and opposition do not match in a topic. 

 Let the TA know members, topic and position of your team by November 14th, Wednesday.  
 Each presentation will be allocated with 15 minutes (including the time for member transitions). Each 

and every member should speak. 
 Opposition teams will be asked to ask questions to presenting opponents.
 Each debate will take up to 30 minutes. Each presenter may use Powerpoint slides. Suggested length of 

the slides is one slide per minute. Make your presentation limited to be in time. Being timely is one 
factor in the grading process. Details about the schedule will be available before presentations.

 The discussion delivered in the presentation shall include and be backed up by mathematical analyses 
that are consistent with the course.

 Make reasonable assumptions whenever necessary. If you need a physical quantity, you may quote it 
from internet. Be sure to cite references clearly.



Suggested Topic #1: Effect of fields

After buying a house on a mountainside in a remote province, you have
noticed electrical power transmission lines, relayed by power transmission
towers, above your home. You may want to calculate the electric or
magnetic field strength at your home and estimate its effects on the health
of your family (and the worth of your house).

PROPOSITION: There is no such effect!
OPPOSITION: They are correlated!



Suggested Topic #2: Magnetic shielding

This topic is related to a way for perfect magnetic shielding, i.e., can 
you create an environment completely free of magnetic fields? How 
large in size can your environment be? How more difficult would it be 
if you want to achieve complete electromagnetic shielding?

PROPOSITION: Yes, possible!!
OPPOSITION: No way!!



Suggested Topic #3: Magnetic induction

Inductive coupling is used for the transfer of energy from one circuit to
another by means of mutual inductance between the two circuits. You may
want to evaluate the power that can be transferred to an electronic device
implanted or injected in human brain, as a function of the depth it is
implanted / injected at, for:

PROPOSITION: Such a device may be
useful for purposes of human diagnosis
and therapy.
OPPOSITION: Inductive coupling may
not deliver the promises.



Suggested Topic #4: Static charges

Some of you might have seen a news clip in which electrostatic charges
ignited fire at a gas station or at a water park in Taiwan (June, 2015). Some
argue that the charge build-up is responsible for lightning. Can the build-up
of charges be alleviated or completely avoided in any arbitrary environment?

PROPOSITION: Yes!!
OPPOSITION: No, impossible!!



Suggested Topic #5 Magnetic field absorption

Evaluate the (positive) medical effect of magnetic products such as wristlets
(waistbands, mats, or mattresses) that are typically sold on a market. You
can extend the consideration into smart watches that emerge recently for
potential negative effects.

PROPOSITION: There are measurable effects by these electronic devices.
OPPOSITION: There is no effect!



Consider an electrostatic touch screen (examples shown below). Calculate
electrostatic charges and electric fields involved in a touch for each case.
You are trying to invent a screen with the smallest resolvable touch. Which
type would be more appropriate?

http://mobile.thekhanartist.com/tag/capacitive/

Capacitive touch screen Resistive touch screen

PROPOSITION: It is the capacitive type!
OPPOSITION: No way! It is the resistive type!

Suggested Topic #6 Electrostatic touch screen



Suggested Topic #7: Lighting

Design a strategy to light the COEX Exhibition Hall A (144  72 m2 in area)
at minimal cost (incandescent, light bulb, halogen, LED or any other types
of lamps). For info, check https://www.coexcenter.com/venue/hall-a/. In this
topic, there is no effective proposition or opposition, but you argue for the
validity of your models and the eventual cost of your model needed to
produce working lighting condition.

PROPOSITION: Our model is
this and produces $$$ as the cost.
OPPOSITION: Your model is 
wrong and our model is more 
economic (and precise). 


