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Effect of quick motion of tongue tip on production of sound source for sibilant
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Articulation of sibilant /s/ is the phoneme acquired with delay on rare occasions.
First, the sibilant /s/ simulator was developed in this study. Turbulence occurred while sibilant /s/ ut
tered due to the increase of flow velocity measured behind the upper incisors by using the simulator. Next
, the nonlinear increase of flow velocity and succeeding the increase of Reynolds number were determined b
y the morphological relationship that the height of vocal tract at the sibilant groove was proportional to
the cross-section area as square. The up and down motion of the tip of tongue produced nonlinear change o
f the flow, which occurred aeroacoustic sound. It was speculated that development of hypoglossal nerve in
human being enabled the motion control of the tip of the tongue, which achieved the articulation of the ph
oneme including sibilant /s/.
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Fig.1 aero-acoustic
simulation: blue lines: stream line
computed by Euler, Red and bluesurfaces:
diversity of diversity of Lighthill
tensor , gray scale color map: sound
pressure (Pa) at 21L/min, 14062Hz.
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