Porous silicon surface modified and incorporated by ZnO
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The influence of formation conditions on the surface morphology and spectra of photoluminescence (PL) of porous silicon (PS) are researched. The photoluminescence (PL) and photoluminescence excitation spectra (PLE) and electron and atomic force microscopy were investigated. The results of low-dimension electro-chemically and chemically etched PS, ZnO - PS heterostructures studies, obtained by chemical etching method and formation of ZnO nanoclusters on the PS surface (deposition method and solution gas transport reactions) are representing.
One of the way on nanomaterials creation with improved functional properties is a combination of different nature substances on molecular, nano- and submicron levels [1], in particular, with the nanostructured conductive inorganic semiconductor matrix. Prospects for the application of various porous structures, in particular based on silicon are founded on the properties of these structures in relation to detecting substances and quantum size effect [2].
Samples surface morphology study obtained by chemical etching was carried out on scanning probe microscope SolverNEXT by atomic force microscopy (AFM) and using REMMA-102-02 Scanning Electron Microscope-Analyzer. The photoluminescence spectra were measured using double-aperture spectrometer SDL-1 at the nitric temperature, PLE spectra of all prototypes were carried out at room temperature on spectral device SM 2203, monochromator MDR-6, connected with photosensor modules. The sample was excited by GaN laser (405 nm) and N2 laser (337 nm). The sample was placed in a closed loop helium cryostat, equipped with a cryocooler DE-202A and a temperature regulator Cryocon 32.
The PL spectrum at T = 77 K showed a wide range of PS PL 400-960 nm with three bands in the 450-630 nm, 630-700 nm and 750-950 nm (in the near infrared region) in accordance with maxima 518 nm, 655 nm and a broad peak 850-925 nm. PS PL spectra obtained on various single-crystal substrates, methods and different excitation wavelengths found differences in the values of intensity and maximum of PL position.
The photoluminescence spectrum of PS incorporated by ZnO sample, measured at T = 13 K, is characterized by three intensive overlapping bands with the maxima at 500 nm, 615 nm and 670 nm in the visible region. It was found that the decay kinetics of these three overlapping bands of photoluminescence at T = 13 K consists of two components - fast and slow.
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