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Enhancing the Reproducibility of a Photoacoustic Signal
Using a Minimum-volume Cell

Kyongseok Kim, Kewseung Lee, Hong-Gyu Ahn, Eung-Jang Lee, Dae-kyu Kim, and Seung-Han Park’

Department of Physics, Yonsei University, 262 Seongsanno, Seodaemun-gu, Seoul 120-749, Korea

(Received January 26, 2011; Revised manuscript March 18, 2011; Accepted March 21, 2011)

Reproducibility obtained by a minimum-volume cell for photoacoustic (PA) signals is strongly dependent upon the sealing
materials and sealing efficiency. Therefore, we have proposed, designed, and constructed an apparatus to enhance the sealing
efficiency, and we have examined the reproducibility of amplitude and phase of PA signals with a minimum-volume cell. In
particular, we have measured the PA signal as a function of modulation frequency for various rubber O-rings by using our
apparatus. The results show that a silicon rubber O-ring can improve the reproducibility of the PA signal and phase by up to
53.4% and 80.4%, respectively, compared to that obtained by using the conventional sealing material, vacuum grease.
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FIG. 1. Schematic of photoacoustic experimental setup.
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FIG. 2. (a) Amplitude and (b) phase of PA signals obtained from
minimum volume cell with vacuum grease as a function of modulation
frequency.
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FIG. 3. (a) Schematic and (b) picture of proposed apparatus to
enhance the reproducibility of PA signal for employing rubber O-ring
as a sealing material.
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FIG. 4. (a) Amplitudes and (b) phases of PA signals obtained
from minimum volume cell with four different rubber O-rings as

a function of response time.
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