The Science of Cable Design
Part IV

The Audio Cable as Low-Pass Filter and its Role in the Pursuit of Neutrality

In the last three installments, we examined the aspects of cable design, which
have the greatest effect on performance: conductor design and arrangement,
and dielectric design and materials. We also showed how the differences
between cables could be measured and correlated with the listening
experience.

In this installment we'll discuss the cable as a second-order low-pass filter
and examine the subject of neutrality in an audio cable.

With its series inductance and parallel capacitance, an audio cable is a
simple second-order low-pass filter. By reducing the inductance and
capacitance, we can increase the bandwidth of the cable and extend the
cable's frequency response.

Within its frequency response an audio cables' capacitance remains fairly
constant with frequency, but the inductance in the cable varies with frequency
This is due to the inductance being dependent on the diameter (or shape) of
the conductors and the configuration of the conductors within the cable. These
changes in inductance cause audible differences, which will be different with -
different component output/input impedances. When the electromagnetic field
(inductance), which varies with frequency, interacts with the electrostatic field 3
(capacitance), this causes different electrical resonances and filtering effects
within the cable interface. Depending on the diameter and configuration of the
conductors within the cable, the amount of inductance will vary considerably

and the sound will be audibly affected.
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