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Abstract

Singing bowls are increasingly popular to relax mind and body. This study investigates the effects of listening to monaural beats, as generated by an electronic singing bowl, on listeners’ brainwaves. The electronic singing bowl is used in a manner similar to traditional Tibetan singing bowls. Electroencephalogram (EEG) signals are recorded from 18 people in two sessions while listening to synthesized gong sounds with or without monaural beats of 10 Hz. Frequency power and event related potentials (ERPs) of the two methods are analyzed. Results show that both methods increase delta and theta power and decrease alpha power. Alpha power in the range of 10 Hz is larger when monaural beats are used. These results suggest that electronic signing bowls can be effective in reducing sleep onset latency and improving self relaxation. 
[image: image1.png]Power 10log, O(uvz)

ERP timewindow 1400-3400 ms,
Average over F3,Fz,F4,C3,Cz,C4,P3,Pz,P4

Frequency (Hz)



Keyword(s): singing bowl – brainwave entrainment – monaural beat – alpha power – relaxation – sleep onset latency
1 Introduction

Tibetan singing bowls have been traditionally used in Asia for meditation and ceremonial purposes. An electronic singing bowl, named iBowl, which is able to mimic properties of the Tibetan singing bowls was developed.
Previous research has shown that short (2000 ms) binaural [1] and monaural beats [2,3] with a constant intensity can cause brain entrainment. In this paper we investigate how longer (9500 ms), exponentially decaying monaural beats generated by the iBowl device affect brain activity. 
2 Experiment Design
Electroencephalograms (EEGs) were recorded with 32 channel Active Two Biosemi from 20 different people (data from two subjects were later discarded due to large artifacts) while they were listening to synthesized gong sounds, with and without monaural beats in two separate sessions. Monaural beat signal consisted of 188 Hz, 539 Hz and 549 Hz tones, while the no-beat signal consisted of 188 Hz and 544 Hz tones. Each session lasted 24 minutes, and consisted of 2 minutes silence, 2 minutes stressor (sounds from old printer machines), 8 minutes of gong sounds (in total 48 gongs with random spacing of maximum 0.5 sec.), 2 minutes stressors (same as before), 8 minutes of gong sounds (same as before), and 2 minutes of silence.
3 Results

Data analyses were performed on the data collected from nine electrodes, F3, Fz, F4, C3, Cz, C4, P3, Pz, and P4. Frequency power analysis show that during the first gong train alpha ratio is higher for session with monaural beats. Event related potentials (ERP) were calculated by averaging over 9 electrodes and 18 subjects. Frequency analysis of the ERP signal in 1400-3400 sec. range show higher alpha power when monaural beat signal is presented, however this is not significantly different than the no-beat session (Figure 1). 

Figure 1: Mean spectral power (dotted line) and error curves (mean +/- std). (Monaural beat session is in black.)
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