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Physical methods for the chemical analysis of materials

CAO Ze-Xian'
Institute of Physics Chinese Academy of Sciences Beijing 100080 China

Abstract Chemical information of materials is essential to the understanding of all kinds of processes
mechanisms and properties of materials in science engineering and technology . The first step in materials
research is to determine the chemistry of the materials under investigation including the types of component
atoms their distribution and the chemical states of atoms. Any element-specific physical signal can be exploited
for the identification of atoms in the material these are the atomic mass electronic energy levels nuclear spin
and even the local electronic density of states at surface etc. The chemical information is conveyed by photons
electrons and atoms both ionized and neutral which either come from the materials or are supplied as a probe.
Accordingly the following physical methods for chemical analysis have been developed X-ray photoelectron
spectroscopy  Auger electron spectroscopy  nuclear magnetic resonance analysis of characteristic X - ray
secondary ion mass spectrometry sputtered neutral mass spectrometry electron energy loss spectroscopy vari-
ous forms of ion scattering spectrometry and scanning tunneling microscopy. In this article a brief introduction to
the physical principles instrumentation and possible applications of the aforementioned methods is presented.
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