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ABSTRACT

This thesis has two parts. The first part is about development of a secondary
ion mass spectrometer prototype using a quadrupole mass spectrometry. The
objectives of this study are 1) to study the system of the secondary ion mass
spectrometer using the quadrupole mass spectrometry and 2) to find parameters which
are used to control the quadrupole mass analyzer to achieve the maximum mass of
1,000 amu and the maximum resolution of 3,300 at a peak width (AM) of 0.3 amu.
The study showed that three main parameters are 1) the range of radio frequency to be
0.5 - 2.5 MHz; 2) the maximum direct current voltage to be 1,000 volt; and 3) the

maximum alternating current voltage to be 5,700 volt.

The second part is about study of sputtering of secondary ions from onion
cells using a quadrupole gas analyzer. The main objective of this study is to
investigate the types of secondary ions. The study of dry-onion cells which were
bombarded by 30-keV nitrogen ions showed that the mass spectrum included carbon

monoxide, oxygen, hydrogen, and water peaks.



