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Surfaces and subsurfaces of materials processed by means of photoexcitation, piasma, ion
implantation, or chemical and physical vapor deposition sometimes show higher-order structures
such as gradient or multilayered structures. Since these processes are becoming important in the
synthesis of functional materials, it is extensively required to evaluate such materials during their
manufacturing processes. The evaluation places some technical requirements on the measure-
ment method to be applied, ie, the method should be noncontact, nondestructive, in-sifu and
in-process, To fulfill these requirements, we have developed a novel method named laser-
stimulated scattering microscope (LSSM) for evaluation of surface modification of materials. It is
a kind of laser-scanning microscopes and based upon space- and time-resolved measurements of
transient reflecting gratings consisted of thermal and electronical spatial modulations and laser-
induced cohereni hypersonics. Our findings are,

1) LSSM can be used for microscopic monitoring of implanted ion distribution in semi-
conductors and other materials even if the implantation dose is as small as 10'° atoms/cm? for Ar
ions or 10'% atoms/cmé for He jons.

2) LSSM has technical advantages of surface selectivity and applicability to various opaque
materials: 1.e., metal, semiconductor, metallic multilayers, liquid/solid and gas/liquid interfaces.

3) LSSM offers information on the three-dimensional spatial distribution of characteristic
material constants such as absorptivity, diffusivity, elasticity, expansivity and radiationless
relaxation rate.
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