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UNDERSTANDING CROSS AND WIDTH

INPUT EXAMPLES

In order to understand Aether’s Cross and Width Controls, it is helpful to consider a
phase meter, as shown in the diagrams below. A phase meter will show both gain
and phase differences between channels. The left and right channels of a stereo signal are represented on 45
degree diagonal axes. These are shown as the red and green lines below. The signal is shown in yellow. If the
input is a mono signal coming only out of the right channel it is represented by a straight line at +45 degrees as
shown in example 1 below. If the same mono signal were coming only from the left channel it would be repre-
sented by a straight line at -45 degrees. If the signal were panned dead center and there were no differences at
all between channels, the signal would be represented by a vertical line. The important thing to realize is that
Gain-based panning information is represented by the slope or the rotation of the line. Thus in the last example a
signal that is panned 50%b Right is shown as a straight line at 22.5 degrees. Slope or Rotation equals panning.

MONO INPUT INPUT PAN = +100 MONO INPUT INPUT PAN = -100 MONO INPUT INPUT PAN = 000 MONO INPUT INPUT PAN = +050
WIDTH = 000 RIGHT WIDTH = 000 LEFT WIDTH = 0.00 CENTER WIDTH = 0.00 RIGHT 50%
M+ M+ M+ M+
L+ R+ L+ R+ L+ R+
S- S+ S- S+ S- S+
R- L- R- L- R- L-
M- M- M- M-

CROSS EXAMPLES Aether’s Cross control is essentially a method to change the input signal’s panning

information before sending it into the reverb algorithm. It works almost like an actual
pan control, except for the fact that the changes are relative to the input signal and it works by cross feeding the
left channel into the right and vise-versa. Aether’s Cross range is from O to 200%. The diagrams below should
make this clear. The input signal is again shown in yellow. The effect that Cross has on it is shown in blue. The
first example shows a Cross value of 0, and in this state there is no change at all to the input signal -- i.e. Left is
still Left, Right is still Right, and there is no cross-feeding between them. The second example shows Cross at
100%. In this case Left is mixed with Right and vice versa and everything is collapsed to center. This equals a
mono summed input. The third example shows the middle ground with cross at 50% and demonstrates how this
will narrow the stereo field of the input proportionally. The final example shows the maximum extreme. When
cross is greater than 100%o, the panning of the input signal begins to be reversed. At the maximum settings of
200%b, the stereo panning of the of the input is exactly reversed. *See Notes.

MONO INPUT INPUT PAN = -100 MONO INPUT INPUT PAN = -100 MONO INPUT INPUT PAN = -100 MONO INPUT INPUT PAN = -050
WIDTH = 000 CROSS = 000 WIDTH = 000 CROSS = 100 WIDTH = 0.00 CROSS = 050 WIDTH = 0.00 CROSS = 200
M+
L+ R+
S- S+
R- L-
M-
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WIDTH EXAMPLES Reverb is a process that has the effect of spreading out or smearing incoming signals
in terms of Space, Time, and Frequency. Aether’s Width control effects the spatial
aspect of this process. It basically controls how far away from the input position, the output signal will deviate. A
helpful conceptual metaphor for this process is that of a blur effect in a graphics program. Just as blur in a graph-
ics application takes an incoming pixel and spreads it around its surrounding area, so too does a reverb function.
Aether’s width control essentially acts like the “radius” control in a graphical blur effect. In the first example below
the input signal is mono, panned center and width is set to 25%b. In this case we get a relatively narrow centered
image. The second example shows a wider setting applied to a signal that is already panned. Notice here that
the panning is still retained in the output and that the added width is centered around the pan position of the input.
The third setting shows a setting of 100%6 for width. This setting corresponds to a perfectly averaged spatial
dispersion in all directions. The phase information in this case is statically balanced between in-phase and out-
of-phase. The final example shows exaggerated width settings. When width is greater than 100%b, there is more
out-of-phase energy than in-phase energy in comparing the left and right channels. This can useful for special FX.

MONO INPUT INPUT PAN = 000 MONO INPUT INPUT PAN = -050 MONO INPUT INPUT PAN = -050 MONO INPUT INPUT PAN = -050
WIDTH = 025 WIDTH = 050 WIDTH = 100 WIDTH = 200

MORE EXAMPLES Now that we have developed an easy way to think about and visualize Aether’s Cross

and Width controls, let us look at how they interact and take things one step further.
The first example below a Width value of 5026 and a cross value of 20026, and as you expect we find a reversal
of the panning image and a widening of the image centered around this new position. The second example uses
a cross setting of 100, so this pulls the input image to center and collapses it to mono, and then the width setting
expands it slightly over a normal amount to achieve any extra wide omnidirectional sound field. In the third
example things start to get interesting. All previous examples used a mono input signal to keep things conceptu-
ally clear. Aether is a stereo-in, stereo-out processor though so the input signal in real use is likely to already be
a complex signal with its own spatial information, especially when used on a Send bus. The principles described
above hold true though. Notice the cross setting of 150 reverses the panning and collapse the input image to 50%6
of its initial value and the width expands it from there. The last example we leave to you. Consider it homework!

MONO INPUT INPUT PAN = -050 MONO INPUT INPUT PAN = -050 STEREO INPUT STEREO INPUT
WIDTH = 050 CROSS = 200 WIDTH = 150 CROSS = 100 WIDTH = 050 CROSS = 150 WIDTH = 025 CROSS = 050
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UNDERSTANDING AETHER'S TIME ENVELOPE CONTROLS

ATTACK EXAMPLES Reverb energy in nature decays exponentially. In musical applications, however,
often it is desirable for the reverb to remain higher in volume for a little longer as to
augment the sense of space around a particular instrument. Aether offers three controls: Attack, Spread, and
Sustain to accomplish this without muddying the mix and still allowing a natural decay down to negative infinity.
These controls apply to the Late Reflection (LR) engine in Aether and do not effect the Early Reflections. Aether’s
Attack control does what the name implies: it adjusts the attack characteristics of the build up of the LR energy.
When Attack is at the minimum setting of 0%p, it is off, and the LR energy starts immediately at full scale and falls
away to -inf following and exponential decay. This state is shown below in the first example shown in red. The
second example shows the opposite extreme: at a maximum setting of 100%6 the Attack control causes the LR
energy to fade in from -inf and then fade back out to -inf. The last two examples show the middle ground.

ATTACK = 000 SPREAD = MIN/OFF ATTACK =100 SPREAD = MIN/OFF ATTACK = 050 SPREAD = MIN/OFF ATTACK =025 SPREAD = MIN/OFF
SUSTAIN = 000 SUSTAIN = 000 SUSTAIN = 000 SUSTAIN = 000

SUSTAIN EXAMPLES Aether’s sustain control has the effect of shifting the decay curve to keep the energy

level of the reverb tail higher for a larger percentage of the decay time. It effectively
widens the peak of the curve and decreases the slope of the decay to be less than the natural exponential curve.
It is important to note that this does not change the total length of the time of the reverb tail. The reverb tail length
is set by the main Time knob. Attack and Sustain only control the curve shape and geometry in proportion to the
time set by the Time control. The graphs below demonstrate this clearly. The Attack setting is kept constant at
100% in these examples to keep things simple. The first example in red shows the curve with Sustain turned off.
The second example in green shows sustain at 1/3 of the maximum value. Notice that the curve peak is now wider
and the decay slope is more gradual. The third example shows a 2/3 setting and the last example shows Sustain
at its maximum value. One powerful use of the Sustain control is to increase it instead of increasing the total
reverb time. This will increase the space around the source sound without adding excessively long tails to the mix
and can be used as a more sophisticated and effective replacement for more traditional gating techniques.

ATTACK =100 SPREAD = MIN/OFF ATTACK = 100 SPREAD = MIN/OFF ATTACK = 100 SPREAD = MIN/OFF ATTACK =100 SPREAD = MIN/OFF
SUSTAIN = 000 SUSTAIN = 033 SUSTAIN = 067 SUSTAIN = 100
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