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equivalent amount of work done by a force described by an arbitrary waveform. Most frequently used to describe the
effeﬁtive allmplitude of a sinusoidal force in terms of its peak value. The RMS amplitude of a sinewave is 0.707 of the
peak amplitude.

Roughness- A psychological perception generally associated with the introduction of extraneous frequency components
into the perceived tone. The specific site where this phenomenon is introduced remains unknown.

Segregation— The ability of a subject to identify a tone as separate from a group of other tones.

Semantics— (Used in the general sense) The science of the meaning and sense development of any stimuli, including
words, images, efc.

1Semit— (abbrev. for semitone) One twelfth of an octave divided logarithmically. A ratio between semitones of about
059:1.

Sensorineural deafness— Deafness generally associated with the neurons of the cochlea. Other names for this kind

of deafness include “sensory”, “cochlear”, “neural” and “inner ear deafness.”

Sensation— A perceived psychological response resulting from stage 4 information extraction from one or more
signatures derived from acoustic stimuli, or a dysfunction within the auditory system.

Sensoriphonic effect— The perception of sound by a subject as a result of direct electrical stimulation of the
sensorineurons of the peripheral nervous system of hearing. See also electrophonic effect.

Short increment sensitivity index— (SISl in audiometry) A measure of the degree of recruitment. Uses an alternating
series of 1dB and 5 dB tones, of one second duration, added to an ongoing 20 dB SL base level (and following a
synchronizing tone of +25 dB) at various frequencies.

Signature— A description of a stimulus as created within the neurological system, usually corresponding to the envelope
of the stimulus expressed in logarithmic units.

Simulation— The process of preparing and plotting the performance of an equation or assembling and running a
computer program designed to describe the performance characteristics of a prototype.

SL- Sensation Level-The stimulus sound pressure in dB relative to the perceived threshold level at a specific frequency.
A relative parameter. See SPL. (Gulick, pg 50)

SOAE-Spontaneous otoacoustic emission (Probst, et. al. 1991 for a review)

Sone- A unit of loudness or psychological intensity. One sone is defined at 1000 Hz as 40 dB above threshold. Now
an I1SO Standard (ISO Resolution 131-1959). The loudness function (in Sones) is defined as the sound pressure raised
to the power of 0.6 for intensities above 40 dB. Below 40 dB, the exponent varies significantly.

Sound- An alteration in pressure, stress, particle displacement or particle velocity which is propagated in an elastic
material.

Sound intensity— The amount of energy flowing per unit time through a unit area that is perpendicular to the direction
in which the sound waves are traveling.

Sound Level Meter— An apparatus for estimating the equivalent loudness of sound by an objective method. Typically
averages the half wave rectified sound energy over a period longer than that of the lowest frequency of interest. Includes
the early “VU meters.” See also the more precise Sound Pressure Meter.

Sound Pressure Meter—Aninstrumentincluding a calibrated microphone and compensation amplifier with a “flat” overall
response in the desired frequency range. It indicates the rms value of the sound pressure in a complex sound wave.
See also the less precise Sound Level Meter.

Spectral response curves— Curves representing the amplitude response of a circuit as a function of frequency.
1. FTC: Frequency tuning curves, electrophysiological responses obtained under constant output conditions.
2. lIC: Iso-intensity based curves, electrophysiological responses obtained under constant amplitude stimulus
conditions.
3. PTC: Psychophysical tuning curves, obtained under low stimulus levels (typically 10 dB above threshold)
using masking techniques. [Moore in Malmeirca & Irvine, 2005]

Spectral segregation— Ability of a subject to delineate between tones that do not belong to a large set of tones.
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Spectrometer— A device for dispersing the energy applied to it on the basis of the frequency (or wavelength) of that
energy. The total spectrum may be recorded simultaneously or a moving aperture may be used to determine the energy
density along the dispersed energy pattern. If a narrow region of the dispersed energy, with respect to frequency, is
passed through a single fixed aperture, the device is called a monochromator.

Spectrum Level- A term used by Gelfand to describe the power density of an acoustic signal in dB (the power level per
one cycle bandwidth). Spectrum level = intensity level minus 10 log(bandwidth).

Speed of sound- The velocity of sound waves within a medium. Approaches infinity in an incompressible fluid. Is zero
in a vacuum. Typically 344 meters/sec in air at 20° Celsius and sea level. Typically 1437 meters/sec in fresh water.
In petrous bone, it is about 3013 meters/sec.

SPL- Sound Pressure Level (Archaic: Specific Pressure Level)- The RMS intensity (pressure) level of a stimulus based
on a standard using 20 micropascals as a reference. A reference parameter in ISO documents. See SL.

Spontaneous rate— An average frequency on the ordinate scale of a histogram due to all uncontrolled neural activity,
and potentially asynchronous stage 3 activity resulting from a stimulus.

Standard deviation (SD)- Usually an estimate, s, of the true standard deviation, s (sigma), based on a limited sample
size. Itis the square root of the variance, and expressed in the same units as the original measurement.

Standard error (SE or SEM)- An abbreviated form of the Standard error of the mean (i.e., the standard deviation of
a distribution of means for repeated samples from a population).

STC- Spatial-tuning curve. Used in discussing the location of an OHC neuron of specific CF along the cochlear
partition. See FTC.

Stellate cell- Any biological cell exhibiting multiple protuberances lacking any obvious physical arrangement.

Stellate neuron— Any multipolar neurological cell exhibiting multiple protuberances lacking any obvious and more
specifically definable physical arrangement. Frequently contrasted with the pyramid neuron that exhibits a distinct apical
neurite as well as one or more neurites emanating laterally along with an axon emanating from the surface opposite the
apical neurite. See also stellite neuron.

Stellite neuron— A neurological cell used to decode action potential streams associated with stage 3 signal projection
in chordates (vertebrates). The output of a stellite neuron is an electrotonic (analog) voltage. The stellite neurons are
usually found in laminate IV of the cerebral cortex and a similar laminate in other signal manipulation engines of the
neurological system. They can be identified by the fact they are the termination point for the axons of ganglion neurons
and interneurons neurons arriving at an engine via either (inter-engine) projection nerves or (intra-engine) association
nerves. These projection and association nerves may be called commissure in some contexts. The physical shape of
a stellite neuron is not defined but they are frequently described as large stellate neurons when found in laminate IV.

Stereausis— Source location within the hearing modality. Analogous to stereopsis in vision.

Stereocilia— The cilia found protruding from the cuticular plate of mechanicoreceptors. Stereocilia of an individual
mechanicoreceptor are generally arranged into a recognizable geometric grouping. The grouping is characteristic of the
type of receptor cell and is separate from any kinocilium present. See kinocilium.

Stereophonic— Literally, multiple complex sound sources (phonations) at different spatial locations in the far field
environment. The sound from each source can travel to both ears. See binaural.

Stevens’ Law— Given a tonal stimulus at the ear drum, the loudness is given by L=L(f,xI) =I' where(f ,1) are frequency,
place, and intensity of the tone respectively, over the phonotopic range. v is typically between 1/3 and 1/4. Frequently
described as the cube root rule. Stevens’ Law fails over more extended ranges in favor of the diode law.

Stochastic— (Antonym of deterministic) A result that is not precisely predictable on an instantaneous basis based on
the operational rules of the circuit or mechanism involved. The process exhibits a random component.

Subjective tone-- A tone perceived by the subject in the absence of any component of that frequency in the original
stimuli. Can be defined within three classes, tones generated by passage through a nonlinear process, tones such as
beats generated within linear channels, and tones such as periodicity pitches that do not appear anywhere in the tonal
portion of the hearing system. The latter are primarily perceived following training as to their significance.

Subsurface cisterna— The structural cage immediately within the plasmalemma along(at least) the cylindrical portion
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of a sensory neuron. It appears to rigidize the sensory neurons against significant electromotility due to the change in
potential associated with the axoplasm.

Sulcus- A valley or fissure between the surface areas, gyri, of the outer cerebral cortex.

Superior colliculus— One of two morphological features known to be involved in motor command signal generation and
formatting.

Suppression— The loss in sensitivity of the hearing system to a signal following the application of a preceding signal.
Suppression is a function of the intensity and duration of the preceding signal. It is also a function of the frequency
difference between the two signals and the time between the beginning of the test interval and the end of the preceding
signal. The duration of the test signal is a factor in suppression experiments. See also masking. (See Delgutte, 1990).

Surface acoustic waves— Acoustic waves traveling at the interface between two materials of different density. they are
characterized by their localization at the interface surface and their slow propagation velocity compared to the longitudinal
conduction waves normally associated with the bulk characteristics of either material.

Surface of local reaction— An ideal surface where the motion of each elemental area is independent of adjacent
elemental areas. Relied upon by Allen and Sondhi in the late 1970's.

Synaptic ribbon- (alt. synaptic bar) The termination of the internal conduit between the Activa and the pedicle of a
neuron. Frequently associated with a synaptic arc formed parallel to the exterior lemma of the axon.

Synesthesia— A condition where one perceives a sound in response to a visual stimulus or vice versa.

Synchronism- The term used in hearing research to describe the ability of sensory neurons to faithfully amplify their
stimulus at frequencies below their low-pass frequency limit of about 600 Hz.

Synchronization index- Used variously in the exploratory research phase of hearing. Delgutte, 1980; the magnitude
of the Fourier component at the tone frequency divided by twice the discharge rate of the response found in the auditory
nerve.

Tectorial membrane- A delicate, flexible, gelatinous membrane overlying the rest of the sensory receptive mechanism;
it is an epithelial derivative, cuticular in nature. (Anson & Donaldson, pg 179)

Tempo- defined as the speed of the rhythm in music. Generally described in words rather than a specific rate or
velocity.

Temporary Threshold Shift- (TTS)— A postulated post stimulatory auditory fatigue. (Elliott & Fraser, 1970)

Timbre—The perceived distribution of energy in a chord or other complex sound when processed by the two-dimensional
correlator of the PGN.

Tinnitus— The awareness of a sound percept not caused by extemal acoustic sources, and generally not audible to a
clinician due to the generation of sound waves by the middle or inner ear.

Tip and tail- The narrow and broad components of the frequency response measured for chromatic channel neural
signals.

Tone-  (In earlier times) A sensation excited within the ear by any periodical motion of the air (Helmholtz, page 56).
A perceived psychological sensation is the result of a signature (derived from a stimulus) in this work.
(In modern times) A periodic, generally sinusoidal, vibration in the external medium and the stage 0 elements
of hearing. See also compound and complex tones.

Tonotopic— A term used loosely to describe the topography of any nerve or neural engine if that topography displays
an orderly distribution of frequency sensitive neurons relatable to the cochlear partition.

Tonotopicity— 1. The systematic mapping of frequency into physical location within the cochlear partition.
2. The systematic distribution of acoustic energy into physical locations along the tectorial membrane
monotonically as a function of frequency.

Top down, bottom up- Used in hearing to distinguish between signals arriving at the midbrain from theperipheral
hearing modality (bottom up) and mechanisms associated with pattern matching using the higher centers of the brain
(top down). [Malmierca & Irvine, 2005]



Glossary: Appendix A- 469

Trabecula- The diminutive of the Latin "trabes", a beam or plank of wood, as might be used in a supporting structure.
Frequently a pole supporting an axial load.

Transfection— infection of a cell with isolated viral nucleic acid followed by production of the complete virus in the cell;
also the incorporation of exogenous DNA into a cell

Trapezoid body— The region of the medulla containing the cochlear nuclei and the trapezoid nucleus.

Trapezoid nuclei- A symmetrical pair of neural engines within the trapezoidal body and connecting the contralateral
cochlear nuclei with ascending neural paths. (Wever, pg 231)

Traveling wave— An acoustic wave with a velocity related term in the argument of the function describing the amplitude
of the wave. Frequently used in hearing as synonymous with “slow wave.” See Acoustic wave.

Traveling wave theories— A group of archaic and largely conceptual theories relying upon the presence of an
(undiscovered) low velocity surface acoustic wave associated with the basilar membrane.

Tremolo frequency- (alt. Vibrato frequency) The frequency of the amplitude variation of the center frequency
component generated by the mixing of two fones (the result of a trigonometric identity).

Tritone— A superfluous, or augmented fourth, containing three whole steps. The two notes span a half octave.

Tuning curve- A graph of the sound pressure at the tympanic membrane as a function of frequency in a signaling
channel for a change in the pulse rate that is an arbitrary level above its spontaneous rate (typically 10 pps). (Kiang,
et. al., 1986) Obviously indicative of a channel with a spontaneous rate.

Ultrasonic sound- Typically, sound at frequencies above 15,000 Hertz.
Umbo- The attachment point of the malleus to the tympanic membrane.

Velg_?ity— A vector quantity describing the amplitude and the direction of energy flow. Used with multiple adjective
modifiers.
1. Propagation velocity— The rate of propagation of a specific phase of a sinusoidal wave along a medium.
2. Phase velocity— The velocity of a point of constant phase associated with a sinusoidal traveling wave. The
point of constant phase is characterized by the expression x + vt = constant in the wave equation.
3. Group velocity- The apparent rate of propagation of a specific feature of a complex acoustic signal within
a medium. In a non-dispersive medium, the group velocity equals the phase velocity (Kraus, 1953). In a
normal dispersive medium, the group velocity is less than the phase velocity of the mean frequency. In an
anomalous dispersive medium, the group velocity is greater than the phase velocity of the mean frequency.
g: Particle velocity— (at the molecular level) The RMS amplitude of the random vibration of a molecule in three
imensions.
5. Particle velocity— (at the macro-level) The motion of a particle within a liquid or liquid crystalline material
subject to acoustic excitation. Typically elliptical or ellipsoidal. Frequently resolved into the component along
a spe"cific axis of interest. The average displacement associated with such short term particle velocity is
usually zero.

Vibrato frequency- The perceived modulation frequency within a single tonal channel resulting from the stimulation of
a sensory channel by two closely spaced frequencies. The vibrato frequency is one half the value of the beat frequency.

Vilus— (pl. villi) A small slender vascular process.

Waveguide- A structure for directing acoustic or electromagnetic energy along a specified path.
1. Open waveguide— A dielectric waveguide in which the external field decays exponentially but extends to
great distances.
2. Cl)losgd waveguide- A waveguide where the external wall is totally reflective of the energy
enclosed.

Wavenumber- Used variously
1. (Acoustics, vibration and visible light), wavenumber = the reciprocal of the wavelength.
2. (Theoretical physics), wavenumber = (2-pi)/wavelength.

White noise— See noise.

WKB-Wentzel-Kramers-Brillouin method- A phase integral method of approximation used in complex structural
analysis. It makes an assumption that allows the separation of variables. It is considerably faster than competing finite
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element or finite difference computations but of limited precision.

Word-A sound ora combination of sounds, orits representation in writing or printing, that symbolizes and communicates
a meaning and may consist of a single morpheme or of a combination of morphemes.

Zeitgeist— The habits of thought that characterize a scientific discipline at the time of a new discovery. (Gulick, pg54)
Zombie— A mythical animal that is identical to a human but lacks consciousness (the ability to reason).
Zona arcuate— The area of the basilar membrane structure including the Arches of Corti. (Anson & Donaldson, I11-56)

Zona pectinate— The structures of the basilar membrane between the Arches of Corti and the spiral ligament.
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