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Energy Transfer of electron-induced thermal acoustic wave and its imaging
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The nondestructive observation using thermoelastic and piezoelectric
couplings by the chopped electron beam has been proposed as a scanning electron acoustic microscope
(SEAM). Our own built SEAM has successfully provided some nondestructive observations of
microdefects as the electron acoustic images (EAlIs). In order to investigate the thermal and
acoustic _wave properties, a computational model was proposed, being multiphysically coupled among
non-Fourier heat conduction, dynamic elasticity and piezoelectricity. The piezoelectromotive output
to the cyclic surface temperature change was estimated and Fast Fourier Transformation of that wave
gives us the clear phase difference disturbed by the circular vacancy in the model. In conclusion,
(D the external uniform stress, temperature and electromagnetic fields can enhance the phase
difference at the boundary of defect. (2)The sample with an artificial vacancy on the back side
can’ t be detected as the actual EAI.
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