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We aim at characterizing luminescence from nanometer-scale crystalline 

SiC volumes embedded on the crystalline Si surface by cathode luminescence 
and photo luminescence measurement methods with high-spacial resolution 
using a conductive transparent (CT) probe. The CT probe can inject electrons or 
photons for excitation in the same nanometer area, and detect weak luminescence 
with high efficiency. In order to observe STM luminescence spectroscopy using 
the CT probe, we prepared samples of nanoscale crystalline SiC volumes at the 
SiO2/Si interface, by annealing SiO2/Si substrate structures for various times in 
200 mbar CO gas ambient pressure at 1100℃. It is found that the shorter the 
annealing time is, the smaller the size of nanocrystal is. We were able to 
synthesize the ideal sample having SiC nanocrystals within 10 nm in diameter 
on the Si surface by annealing for 30 minutes. 

 
I. Introduction 

Materials with atomic and nanometer size make it possible to show new properties 
derived from a quantum effect, which cannot be exhibited in the bulk structure. Therefore, 
many researchers have expected and investigated new functions appearing in the 
nanostructures so far. The structure difference in the atomic level of individual 
nanoparticles causes a large energy shift in the electronic structure by an electron 
confinement effect in nanometer volume. The large energy shift should be necessarily 
reflected to the energy shift and the intensity of the photoemission spectrum. As a result, 
the characterization of luminescence from the nanometer volume is important to 
understand the property of nanomaterials. 

Electron-hole pairs production regarding the luminescence are generated by electron 
or light injection and excitation. Due to the difference of the basic properties between 
electron and photon such as electric charge, momentum, and propagation characteristics, 
the obtained information is quite different in the cathode luminescence (CL) and the photo 
luminescence (PL) phenomena. Therefore, the complementary evaluations of 
nanomaterials by the CL and the PL methods are useful to completely investigate both 
electronic and optical properties of themselves. In the ordinary scanning tunneling 
microscope (STM) system and near field scanning optical microscope (NSOM) system, 
however, we cannot measure electronic and optical properties as well as the atomic 
configuration simultaneously at the same position and the same period time. 

In order to overcome these problems, a new scanning probe microscopy was 
designed and developed by Murashita et al. [1, 2]. In this new microscopy, electrons or 
photons can be injected into the sample through a conductive transparent (CT) probe in 
the same nanoscale area, and very weak luminescence can be detected with high 
efficiency due to the large solid angle of detector. The typical structure of the CT probe 
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