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Plasma-based ambient desorption/ionization source enables direct analysis of samples under
ambient conditions which traditional atmospheric pressure ionization are incapable. It
overcomes the tedious preprocessing and often detrimental and complicated sample
Introduction to the mass spectrometer for analysis. Existing plasma-based ambient
desorption/ionization sources feature an electrical discharge typically formed between two
electrodes by applying either a direct-current (DC) voltage or an alternating-current (AC)
voltage with frequencies ranging from kilohertz to several megahertz. In this study, a novel
plasma-based ambient desorption/ionization consists of a wire stabilized atmospheric
pressure plasma produced by inductive coupling operated at very low power density supplied
by a 13.56 MHz RF source. The development, fundamental principles, desorption/ionization
process, and innovative enhancements of the wire stabilized atmospheric pressure plasma
were studied.

In Chapter 2, feasibility of low power production of atmospheric pressure plasma by inductive
coupling. Traditional inductively coupled plasma is operated at low pressure using high power
and high gas flow. At high pressure, the plasma requires higher power and higher gas flow
compared with low pressure plasma. In contrast to the traditional inductively coupled plasma,
the developed ambient desorption/ionization source uses low power and low gas flow due to
miniaturization of the components used.

Stability of the atmospheric pressure plasma inductively coupled plasma is discussed in
Chapter 3.

In Chapter 4, description of the wire stabilized atmospheric pressure plasma is discussed.
Diagnostics of the ignition characteristics and stability are presented.

Desorption and ionization process were studied in detail in Chapter 5. Ionization process of
the plasma was done using electric probes. The presence of desorbed impurities was analyzed
using hysteresis of the current -voltage measurements.

Further improvements using external magnetic field were attempted in Chapter 6.



