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Time of Flight (ToF) analysis of large molecules is accomplished by laser ionization techniques.  The 

short width of pulse laser creates sharp trains of charged particles of different masses, while laser produced 

plasma ionizes the sample created by laser desorption.  A plasma gun can create a similar short pulse of 

heat flux with directly delivering electrical charges to the desorbed particles.  A compact plasma gun is 

being developed to test the performance as the ionizer for ToF mass spectrometer. 

 

 

1. Introduction 
As the ionization method for Time of Flight 

mass spectrometry (TOF-MS), laser soft ionization 

technique is widely employed.  Research in 

biomedical engineering often requires mass analysis 

of volatile materials that can be kept in vacuum by 

letting them be adsorbed on a cold substrate.  

Irradiation of intense laser for this condition can 

create ionizing plasma on the surface of the cold 

substrate, but can also accelerate produced ions by 

the electric field created at the surface of the laser 

produced plasma. 

A plasma gun can generate plasmoid with the 

speed up to 300km/s and can be an effective tool to 

produce short pulse heat flux to desorb samples on 

the substrate.  As the size of the plasma is finite, 

the some plasma can remain near the substrate to 

attach electrical charge onto desorbed large 

molecules.  Thus, a small experimental device 

equipped with plasma gun to examine 

characteristics of ionization of desorbed molecules. 

 

 

2. Experimental set up 

 

2.1 Plasma gun 

Fig.1 shows a schematic diagram of the plasma 

gun currently being designed.  Both inner and 

outer electrodes are made of graphite.  Inside of 

the inner electrode is there a conduit for the plasma 

gas injection connected to a fast solenoid actuator.  

The outer electrode is biased negatively, and a 

discharge starts by injecting He gas into the 

discharge region. 

A bias magnetic field is produced by a solenoid 

coil wound around the coaxial plasma gun.  A 

high speed capacitor is directly attached to the 

electrical feed through to reduce inductance of the 

power supply circuit. 

 

 

 

 

 

 

 

 

 

 
Fig.1 Schematic diagram of the plasma gun 

 

2.2 Plasma characterization 

 Fig.2 shows a schematic diagram of the test 

chamber for the plasma measurements.  The 

dimensions of the vacuum chamber are 146mm of 

inside diameter and 145mm in height. On one of the 

six ports is attached the plasma gun directing 

toward the center of the chamber.  From top of the 

chamber one electrostatic probe is inserted into the 

center of the chamber to characterize the produce 

plasmoid.  The speed of the plasmoid will be 

determined from the electrical signal from an 

electrode mounted on the port located at the 

opposite side of the gun. 

 

 

 

 

 

 

 

 

 

 
Fig.2 Schematic diagram of experimental system 
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