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Multi-axial analysis of strain states introduced in nano area on Ge and SiGe
super-thin films by Raman spectroscopy
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Both the longitudinal optical (LO) and transverse optical (TO) phonons are
indispensable for multiaxial strain analysis in ultra-thin Ge and SiGe films by Raman spectroscopy.
The TO phonon, however, is hardly excited under (001) backscattering geometry due to the kimitted
z-polarized component. We achieved excitation of both LO and TO phonons by oil-immersion Raman
spectroscopy, which can excite the z-polarized component effectively because of high numerical
aperture lens. Then, the phonon deformation potentials (PDPs) of SiGe for the whole Ge concentration

range were extracted for the first time. Thus, the derived PDPs of SiGe allows us to measure
complex strain states in SiGe promised as next-generation channel material.
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