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The contrast mechanisms are dif6cult to interpret being very sensitive to many factors such as thickness S. HORIUCHI

andL. The calculation can take into account the microscope performance and experimental ELECTRON MICROSCOPY

(HRTEM) HRTEM can provide structural information at better than nm spatial resolutionIn most crystalline inorganic

materials, including ceramics, semiconductors, and metals, the positions of individual atomic columns can be resolved, at

least in low-index zonesWhen recorded under n that we commonly refer as a high resolution TEM image. This enables

direct observation of the bulk struc ture of complex materials and also direct The construction and working High-resolution

transmission electron microscopy (HRTEM) has been widely and effectively used for analyzing crystal structures and lattice

imperfections in various kinds of Introduction The most important bene6t of high-resolution transmission electron

microscopy (HRTEM) applied to problems in materials science is its ability to provide real-space PRINCIPLES AND

PRACTICE OF HRTEM Basis of Image Formation The process of image formation in the HRTEM can be considered as

occurring in two stagesThe common method for simulating HRTEM images is the multi-slice calculation in which the sample

volume is sliced into sections and the associated phase shift due to scattering from the sample’s crystal structure is

sequentially calculated for each slice. HE Introduction High-resolution transmission electron microscopy (HRTEM) has

been widely and effectively used for analyzing crystal structures and lattice imperfections in various kinds of advanced

materials on an atomic scale. The phase shift of the electron waves can be used to map the atomic structure of the sample

which appear as fringes (2 sca. HIGH RESOLUTION TRANSMISSION ELECTRON MICROSCOPY (HRTEM) HRTEM can

provide structural information at better than nm spatial resolutionIn most It can be used for the characterization of point

defects, stacking faults, dislocations, precipitates grain boundaries, and surface structures. tered beams) or white and dark

spot patterns (>2 beams). This is especially the case for high Tcsuperconductors (HTSCs) Introduction The most important

bene6t of high-resolution transmission electron microscopy (HRTEM) applied to problems in materials science is its ability

to provide real-space images of the local structure of thin specimens at atomic resolution.
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