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3DAP analysis of high resistive materials using short wave length
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The three dimensional atom probe (3DAP) is the only technique that is capable of obtaining true 3D atomic
tomography from materials. However, the applications of the atom probe technique were limited to only conductive
materials until recently, since the conduction of voltage pulse is not possible in insulating materials. Recent
implementation of pulsed laser to the 3D atom probe instruments relaxed the required electrical conductivity and the
application areas of the technique has been expanded to a wide variety of materials including semiconductors and thin
film insulators. The main objective of this work was to make the atom probe technique usable for analyzing all types
of materials, especially bulk insulating materials. In this work, the field evaporation behaviors of materials with
various conductivities have been studied using ultrafast pulsed lasers with three different wave lengths, i.e. infrared
(1030 nm), green (515 nm) and ultraviolet (343 and 258 nm). This thesis comprises of 5 chapters. Chapter 1 is an
outline of the background of the atom probe technique. In chapter 2, the details of the principle of atom probe
measurement and specimen preparation methods are described. Several artifacts in atom probe analyses and data
processing are pointed out, and the solutions of them are discussed. In chapter 3, the interaction of lasers of three
wavelengths with materials of various electric properties is systematically studied. Experimental results on laser
assisted field evaporation provide useful information on the probe analyses of low conductivity materials. Using the
results in chapter 3 the condition of laser and atom probe measurement are optimized for more accurate and reliable
atom probe tomography of insulator materials. The applications of laser assisted atom probe for various kinds of
materials in different morphologies are shown in chapter 4. In chapter 5, the work carried out in the thesis is

summarized and general conclusions are drawn. Also in this chapter, suggestions are made for future work in this field.
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