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Sonoluminescence of Alkali-Metal Atoms in Sulfuric Acid: Comparison with Water
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Intense orange Na* emission was observed in different spatial locations from blue emission during multibubble sonoluminescence in
sulfuric acid. The color change from blue to orange observed along the streamer in the filamentous structure of a bubble cloud. By
stroboscopic observation, the Na* emission seemed to occur when a large bubble ejected tiny bubbles toward a pressure node after
bubble coalescence around a pressure antinode. Comparing a high resolution Na* spectrum of sulfuric acid with water, the full width
at half maximum of the spectra were almost the same, where the estimations of the temperature and pressure inside the bubbles were
3300 K and 390 atm. The intensity of Na* emission in sulfuric acid increased at lower frequency in contrast to the water case.
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Fig.1 MBSL in 1 M Na,SO, sulfuric acid solution
under Xe. Two consecutive frames at 1/15 s frame rate
are shown, where the center of each frame is the
position of a pressure node.
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Fig.2 MBSL spectra in the orange region around the
pressure node and the blue one around the antinode.
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Fig.3 Two consecutive stroboscopic images at 1/30 s in
the region of Na atom emission around a node.
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Fig.4 Comparison of a high-resolution Na" spectrum of
sulfuric acid at 32 kHz with water at 150 kHz.
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Fig.5 MBSL spectra in sulfuric acid at 37 and 137 kHz.
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