
315 S. Allen St., Suite 416  |  State College, PA 16801 USA  |  +1.814.861.1299 phone  |    +1.814.861.1308 fax  |  sales@remcom.com  |  www.remcom.com

Electromagnetic Simulation Software

XFdtd Simulation of Electric Fields 
Between Two Headphones

We were curious how the electric fields between two headphones on the body interact in 
relation to the human head. Does most of the coupling occur due to waves traveling around or 
through the head?

We simulated four scenarios in XFdtd:

• Scenario A: The realistic case: two headphones on an unaltered human head.
• Scenario B: The human and freespace are split in half by an infinite sheet made of a perfect

electric conductor (PEC).
• Scenario C: A PEC plate surrounding the head (i.e., waves must travel through the human

to reach the other headphone).
• Scenario D: The PEC plate splits the human in half, but freespace surrounds the human

(i.e., waves are free to travel around the head).

https://www.remcom.com/xfdtd-3d-em-simulation-software
https://youtu.be/Sa-7K2oWkA4
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XFdtd Simulation of Electric Fields Between Two Headphones

A: Realistic Case (waves travel through and around head)
S11 = -9.123 dB
S21 = -57.120 dB

B: Infinite PEC Sheet (the headphones are purely decoupled)
S11 = -9.09 dB
S21 = -inf

C: PEC Around Head (waves may travel through head)
S11 = -9.1 dB
S21 = -87.358 dB
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XFdtd Simulation of Electric Fields Between Two Headphones

D: PEC Inside Head (waves may travel around head)
S11 = -9.17 dB
S21 = -57.042 dB

Conclusions:

Since Scenario A and D have essentially the same coupling, it can be determined that the 
energy predominately travels around the head. Although low, coupling is not lost when the 
waves travel through the head since the coupling is -87.4 dB in Scenario C.

Most of the fields travel around the head, although there is a small amount of coupling through 
the tissue.

More Details: 

•	 The antennas are curved PIFA antennas.
•	 The human body and its eyes are made entirely of Silicon Type II at 2.44 GHz.

View the example on our website...

Learn more about XFdtd on our website...

Request a free trial...

XFdtd Simulation of Electric Fields Between Two Headphones

https://www.remcom.com/resources/examples/xfdtd-simulation-of-electric-fields-between-two-headphones
https://www.remcom.com/xfdtd-3d-em-simulation-software
https://www.remcom.com/examples/xfdtd-analysis-of-a-ku-band-satellite-antenna-array-for-mobile-devices
https://www.remcom.com/free-trial-request

