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Neural entrainment refers to the synchronization of endogenous neural oscillations with periodic external
stimuli, and its potential applications have attracted increasing attention in recent years. In particular,
entrainment in the gamma frequency range (30—90 Hz), especially at 40 Hz, has been reported to be closely
associated with perceptual, motor, and cognitive functions, as well as neural plasticity. Moreover, beyond
enhancing attention in healthy individuals, it has also been suggested as a potential intervention for
neurological disorders such as Parkinson’s disease and Alzheimer’s disease.

In this study, we aim to develop neural entrainment as a practical technology that can be utilized in everyday
life, with a particular focus on auditory stimulation. Among various approaches, binaural beats (BB) are
generated by presenting two tones with slightly different frequencies to each ear, resulting in the perception
of a beat corresponding to the frequency difference. This method enables non-invasive and simple modulation
of brain activity.

Recent studies have also explored the potential of binaural beats using high-frequency sounds in the
inaudible range. Building on this approach, we investigated the effects of a 40 Hz binaural beat composed of
18,000 Hz and 18,040 Hz tones. The effects were evaluated from both neural (EEG-based) and attentional
performance perspectives. Our results suggest that even under conditions where the stimulus is not
consciously perceived, improvements in attentional performance may be achieved. These findings highlight
the potential of “inaudible sound” as a novel means of modulating brain function, with the advantage of
seamless integration into daily environments.

Future work will focus on optimizing stimulation parameters through biofeedback to establish more effective
and personalized auditory stimulation techniques.
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