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Fig. 1 Diagram of the photoacoustic cell

1, focus lens; 2. glass window;

L] / 3. PZT microphone; 4. sample
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Fig. 2 Reactivity photoacoustic spectra of graphite Fig. 3 The front wave of reactivity photoacoustic
at different laser energies spectra of graphite
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Fig. 6 Realation of peak values for two wave crests in

ablation sound spectrums

Prax1: the second sound crest; Pmaxz: ablation sound crest;

1,2, 10 mm cell length, and 3, 4; 22 mm cell length

Fig. 5 An ablation spot of graphite formed at 340 mJ laser energy
(a) ablated spot structure (1503 ); (&) surface structure of the ablated hole (600X )
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Fig. 7 Rising time ({;) and pulse width (¢;) of

ablation sound crest

1, 2; 10 mm cell length; 3, 4: 22 mm cell length
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Table 1 Average values of parameters of the acoustic spectrum in the interaction of laser and graphite,

at 10 mm PA cell length and 1. 10 mm light spot

laser energy,/mJ i /us tz /us t3 /us Powt/V PuoaisfV
322 405 3678 40200 8. 96 5,23
218 400 7008 51473 6. 05 3. 04
154 400 7662 none 2. 68 0.98

89. 4 415 none none 0. 827 0. 693

65.6 400 none none 0. 355 0.488
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Study ot Renctivity Photoacoustic Spectra of Graphite in Ablation by
a Pulsed Nd: YAG Laser

Shen Ruigi Ye Yinghua Dai Shizhi
(College of Chemical Engineering, Nanjing University of Science and Technolohy, Nanjing 210094)

Abstract Graphite was ablated by a 400 ps free-runing Nd: YAG laser and the reactivity
photoacoustic spectra of ablation were detected . The acoustic spectré of ablation have a
special double peak structure which does not depend on the length of the photoacoustic cell.
The heavier the ablation is, the faster attenuation the ablating acoustic spectrum has. The
rising time of the sound crest of ablation is about 400 ps. With a 1. 10 mm diameter light
spot on the surface of graphite, if the laser energy decreases from 320 mJ to 150 mJ, the
attenuating time of the sound crest of ablation increases from 3 ms to 8 ms, and the critical
ablating energy of graphite is about 65 mJ. The peak value of the sound crest of ablation is
directly proportional to laser energy. According to the analysis of the ablated spots by EMS,
vaporization of graphite leads to double peaks in the acoustic spectrum and the corrugated
surface on the inside surface of the ablated hole.

Key words laser ablation, reactivity photoacoustic spectrum, photoacoustic detection,
EMS analysis, graphite



