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Abstrakt:
We report on a hybrid method for fabrication of arrays of GaN nanocrystals by low-temperature UHV selective growth on pre-patterned silicon substrates covered by native oxide. Patterning of the substrates was performed by using a gallium focused ion beam (FIB). To get GaN nanocrystals at specific positions, Ga droplets were created at FIB patterned sites by evaporation of Ga atoms at 280 degrees C substrate temperature first, and then modified by their post-nitridation using an ultra-low energy (50 eV) nitrogen ion-beam at a sample temperature of 200 degrees C. To get larger arrays of GaN nanocrystals (approximate to 150 nm and 200 nm in diameter), such a sequential process was repeated in several cycles at slightly modified operation conditions. The quality of the nanocrystals was checked by measurement of their photoluminescence properties which proved the occurrence of the peak of a band edge emission at around 367 nm (3.38 eV).
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Abstrakt:
Optical metasurfaces have emerged as a new generation of building blocks for multifunctional optics. Design and realization of metasurface elements place ever increasing demands on accurate assessment of phase alterations introduced by complex nanoantenna arrays, a process referred to as quantitative phase imaging. Despite considerable effort, the widefield (nonscanning) phase imaging that would approach resolution limits of optical microscopy and indicate the response of a single nanoantenna still remains a challenge. Here, we report on a new strategy in incoherent holpgraphic imaging of metasurfaces, in which unprecedented spatial resolution and light sensitivity are achieved by taking full advantage of the polarization selective control of light through the geometric (Pancharatnam-Berry) phase. The measurement is carried out in an inherently stable common-path setup composed of a standard optical microscope and an add-on imaging module. Phase information is acquired from the mutual coherence function attainable in records created in broadband spatially incoherent light by the self-interference of scattered and leakage light coming from the metasurface. In calibration measurements, the phase was mapped with the precision and spatial background noise better than 0.01 and 0.05 rad, respectively. The imaging excels at the high spatial resolution that was demonstrated experimentally by the precise amplitude and phase restoration of vortex metalenses and a metasurface grating with 833 lines/mm. Thanks to superior light sensitivity of the method, we demonstrated for the first time to our knowledge the widefield measurement of the phase altered by a single nanoantenna while maintaining the precision well below 0.15 rad.
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Abstract
Phase and chemical compositions are crucial for properties of advanced ceramic materials. A study of the phase and chemical composition is nowadays limited to localized 2-dimensional methods and their sensitivity to local changes. Alumina as the most used ceramic material is often doped by MgO to prevent abnormal grain growth. The phase equilibrium of Al2O3 and MgO has been widely studied and discussed. However, the chemical composition of spinel (MgAl2O4) in three dimensions has never been described. Here we present a TOF-SIMS analysis of spinel in an alumina matrix, where chemical composition in 3D is demonstrated. The presented analytical method allows characterization of advanced ceramic materials in volume and study of grain formation and contamination in nanoscale.
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Abstrakt:
An AlN buffer layer allows epitaxial growth of GaN on silicon substrates. We have studied the early AlN nucleation stage performed at high and low process temperatures. We show that the temperature has a crucial effect on the chemical reactions on the Si substrate during the initial growth stage. We have observed that large clustered defects are formed at 1000 degrees C. These defects are responsible for degradation of the vertical leakage current (VLC) blocking capability of the buffer layer. Formation of the defects is prevented if the temperature is lowered to 800 degrees C, which is explained by a carbonization of the Si surface. Formation of the SiC interlayer leads to the stable AlN/Si( 111) interface during subsequent high-temperature growth of the buffer structure. We demonstrate that very low VLCs in superlattice-based buffer are achieved using the low-temperature nucleation process, which makes it suitable for fabrication of high voltage AlGaN/GaN high electron mobility transistor devices. (C) 2019 The Japan Society of Applied Physics
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