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Directional patterns of the cymbal sounds which contain
supersonic waves
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Abstract We recorded sounds of a cymbal including supersonic sounds, and time-frequency analyses of the
sounds were mainly conducted. Several conditions were varied for recording: positions to strike and materials of
tip of the stick as striking conditions, and direction and distance of the microphone as recording conditions. As a
result of the analyses, supersonic components decay rapidly compared with the audible components and disappear
in about one second after striking. Since relatively strong supersonic components were observed from the side of
the cymbal, supersonic waves are supposed to be radiated from the edge portion of the cymbal. Sound spectra and

characteristics of their decay resemble the observations by the previous researchers.

Key words time—frequency analysis, sound radiation, recording, high definition audio
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Table 1 Apparatuses for recording.

apparatus model notes
Microphone B&K 4191 x 2 1/2inch, 2Hz~40kHz
Pre amp. B&K 2669 x 2
Charge amp. B&K 5935

A/D converter SEK’D Prodif96 16bit, fs=96kHz
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Fig. 3 Waveforms recorded from Odeg. and 90deg. ori-

ented microphones.
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Fig. 4 Power spectrum density during 0 and 5.46sec. FFT

size is 16384 points, and Hanning windowing is used.
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Fig. 5 Average power spectra of each time segment. Error

bars show £1 standard deviation.
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Fig. 6 Average band levels obtained from each direction

relative to 0 deg..
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Fig. 7 Average band levels of each strike position.
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Fig. 9 Average band levels of 6 strikes obtained from each

material of the tip of the stick.
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