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pi6 6. Maximum gains of BM or TM responses, relative to michdbe-
ear vibration, from basal and apical cochlear sites. Rasal BM responses
1o low-level lones have been normalized to responses of the incus
(guinea pig and cat) or the stapes (chinchill). The TM data for the
chinehilla apex, normalized to the vibratlons of the umbo of the tym-
panic membrane, were selected to Indicate the range of sensitivities.
Chinchilla base {circles): CF = B4 KHz, data from Ruggero et al. (328);
ehinchilla apest {dashed linesk CF = 0.35-0.5 kllz, data from Rhesde and
Coaper (2093, guinea pﬁg(squm:s]-. CF = 17 kHz, data from Sallick ¢t al.
(360); eat (triangles): CF = a0 kilz, duta from Cooper and Rhode (47}

frequency well below CF grow linearly with stimulus
intensity and, appropriately, response phases at those
frequencies are invariant with respect to stimulus inten-
sity. At near-CF stimulus frequencies, Tesponse magni-
wdes grow nenlineatly, and phases vary systematically
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w7, The phases of M responses to Wnes as a function
frequency. The phices of BM displacement toward scala Lyrnparnd
expressed relative Lo inward ossicular displacement. The data w
phiained at basal sites of the cochleae of squirrel monkey, chinch
uinea pig, and et Fs are Indicated by closed symbols, Guinea
(dimonds): daia from uttall and Dolan (2689); guinea pig (circles} ¢
From Sellick o al. (3607, chinchilla (X} CF = 0.7 kHz, data from Ruzs
et al. {326 chinchilla (crosses): TF = 15 KHz, ata from Narayan
{243, sepuirre] monkey (squares); data from hode {293), cat {kriang
data from Cooper and Rhode (47).
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Figure 1: Graph of a(z) for some solutions of (6), plotted against X = I—__fsiﬂ
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Figure 2: Amplitude A(X) and scaled phase ¢{X)/7 for the affine impedance critical layer model.
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Figure 3: Ekponentia.l model with “—Z;’f‘- = 1/4 (REDO for 1/40!): (a) Amplitude |al of. response aF a
given place « to forcing of a given energy flux, as a function of scaled frequency ¥y, with w(z) being
the resonant frequency at z; (b) & tuning curve.
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5. Cochlear echoes in five ears in response to click stimulation.

Note the differing frequencies of re-emission and their differing latencies

to peak response. (From Wilson,

1980b} .
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Figure 6: Amplitude |a| and scaled phase ¢/n'/% of oscillation as functions of X/n!/? for the WKB
approximation of (12). The long-wave mode has the lower amplitude and shallower phase curve.
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e, 9. BM responses to rarefaction clicks. The response wave-
forms, recorded at a basal site of the chinchilla cochlea, are displayed
with a uniform scale of sensitivity (velocity per unit pressure). The thin
vertical line indicates the onset of vibration of the middle-ear ossicles.
Positive values indicate velocity toward scala vestibuli. Peak stimulus
pressures (in dB/20 uPa) are indicated above each trace. [Data from
Recio et al. (290).]
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Fig. 7. Békesy audiograms showing fine-structure,with body tilt as
parameter. This changes the hydrostatic pressure on the stapes and thereby
its acoustic impedance. MNear the horizontal position the ripples disappear
indicating absence of internal reflection and near-perfect impedance
matching. (From Wilson, 1980b). '
Fig. 8. Using a short (4 waves at left) tone burst tuned to the ear's
optimal freguency of re-emission, the echo is comparable with the stimulus
amplitude and multiple reflections can be seen. Tinnitus and spontaneous

emission commenced shertly after this record was taken. (Prom Wilson &
Sutton, 1981)
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Fig. 9. A stimulus click 15 dB above subjective threshold partially
éynchronizes a spontaneous emission as indicated on an averaged response:
at 25 dB above threshold the emission is fully synchronised (i.e.
phase-locked) to the ¢lick. (From Wilson, 1980h).
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