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FIG. 1: (A) Real part χ′

0 of the linear response function χ0 = χ′

0 + iχ′′

0 of an oscillating hair bundle

in the absence of noise as a function of frequency. (B) Imaginary part χ′′

0 of the same response

function. The response function was obtained numerically for the model of spontaneous hair bundle

oscillations defined by Eqns. 2-4 in the main manuscript. Parameters used are those given in Table

1 together with S = 0.65, fmax = 350pN and no noise terms. For this choice of parameters the hair

bundle oscillates spontaneously at ν0 = 8.7Hz. Because here the open probability of transduction

channels is 0.5, singularities are observed only for odd harmonics of ν0

EFFECTS OF AN EXTERNAL LOAD ON NOISY OSCILLATIONS

Numerical simulations of spontaneous hair-bundle oscillations allow us to study the effects

of fluctuations which result from thermal motion and also from non-thermal stochastic forces

that are generated by motor molecules. Simulation results can be compared to experimental

measurements of hair bundles’ response and autocorrelation functions [3, 4]. We find that

taking fluctuations into account, the simple model discussed in the main manuscript can

quantitatively account for experimental measurements.

In these in vitro experiments, the stiffness of the load to which the hair bundle is cou-

pled influenced the bundle’s spontaneous oscillations [6]. There, this stiffness is that of an

attached glass fiber, whereas in the ear it is given by the stiffness of an ancillary struc-

ture like the otolithic membrane for the sacculus. When in our simulations the stiffness of

the load was increased, the oscillation got faster and of smaller magnitude (Fig. 2A), in

agreement with previous experimental observations [6]. The spontaneous movements also

became noisier, as revealed by a 70% reduction of the quality factor Q when the combined

stiffness of the load and the stereociliary pivots was raised from 600µN·s−1 to 1800µN·s−1.

As a result, the sensitivity to small stimuli progressively declined as the stiffness of the load

4


