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microwave pulses is roughly determined by the sum of
squares of harmonic amplitudes for a train of pulses bet-
ween 8000 and 12,000 pps, yields curves (for pulses of cons-
tant peak power) of the dependence of loudness (and
thresholds of sensation) on pulse duration (Figure 4). The
character of these curves is fully in accord with data
reported by Frey [1962], Frey and Messenger [1973], and
Guy et al. [1975].

The observation of beat frequencies during simultaneous
presentation of RF and AF signals indicates that RF hear-
ing is transduced at linear or quasi-linear levels of the ner-
vous system, which agrees well with the thermoacoustic
hypothesis. However, longer pulse widths that increased
the mean power level produced increases in loudness that
rose more rapidly than predicted by the thermoacoustic
model. Moreover, the suppression of the acoustic response
to a 5000-pps train of RF pulses by a 10-kHz AF signal,
which was down by at least 20 dB, is at variance with the
thermoacoustic model.

The smooth threshold curves above 8000 pps and the
qualitative invariance of acoustic sensations as subjects’
heads were immersed in water are at odds with the thesis
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Fig. 4. A: Loudness of an RF signal as a function of pulse width.

B: Threshold of detection of an RF signal as a function of pulse
width. Pulses of constant amplitude recurred at 2000 pps.

that altering the acoustic resonant properties of the head
(by immersion) would alter the perceptual quality of the RF
signal. Further, because the human head is resonant at 0.8
GHz, which should be associated with a “*hot spot’” in s
center, partial immersion in water should dampen i
resonance, reduce its rate of absorption, and vield a
loudness function different from that observed by us.

It is possible that the differing sensation induced by RF
pulses of width greater than 50 gs can be explained by the
thermoacoustic model, if not borne of other sources of sen-
sory activation (e.g., by the teeth), Further study is needed
to clarify the lower pitch and the external referencing of
sound associated with longer pulses.

In summary, our data indicate that additional
psychophysical studies of RF hearing are needed. The ther-
moacoustic model, while very promising and doubtless cor
rect for higher peak densities and shorter pulses of irradia-

tion, is inadequate to explain a number of pecularities of

auditory sensation observed by us near threshold levels.
Further development is in order.
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