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Abstract: In this study, we made a new discharge source improving previous SPI source to ionize softly organic
compounds. The new SPI source consists of two electrodes as a hollow mesh cathode of half cylindrical shape
and a hollow anode. We optimized the geometrical parameter of the SPI source by investigating the I-V curves
at the various distance between the cathode and the anode. As the results, we found stable conditions of the
soft plasma on broad range of the current and the voltage. The new SPI source attached to quadrupole mass
spectrometer (QMS), and we obtained the mass spectra of dichloromethane (DCM). The fragment patterns of
DCM appeared similarly with the pattern of electron ionization (EI).
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Table 1. Tonization processes in glow discharge

Collisions of the first kind
Electron ionization : A+e — A"+ 2e
Collisions of the second kind

A"+ X —> Ar+ X + e
A"+ X — ArX' + e
A+A—A"+A
B"+C—> B+C"

Penning ionization :
Associative ionization :
Symmetric charge transfer :
Asymmetric charge transfer :
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Fig. 1. Shape of electrodes and plasma about SPI source (a)

previous SPI source®, (b) new SPI source.
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Fig. 2. A schematic diagram of experimental setup for emission spectroscopy.
Table 2. Instrumentation for spectroscopic analysis
Instrument Company Model Reference
_ 0.3 nm at 1200 g/mm
Monochromator McPherson 207 (F=0.67 meter) 1851300 nm
Grating Acton Research 1200 g/mm
Preamplifier (A to V) NF corporation LI-76 10* V/A to 108 V/A
Data Acquisition B/D National Instruments M6251 1.25 MS/s
6035E with BNC2090 200 KS/s
Detector(PMT) Hamamatsu H967-08
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Fig. 3. A schematic diagram of experimental setup for mass spectrometry.
Table 3. Instrumentation for constructing SPI-GDMS
Instrument Company Model Reference
D.C. power supply Korea switching 2 KV, 1A
Buffer gas Praxair Korea He 99.9995%
Ar 99.99995%
Vacuum pump Alcatel pascal 2021 SD 10 m*h
ATP 100 Turbomolecular Pump
Woosung Vacuum TRP-24 400 L/min
W2V20 200 L/min
Mass flow controller MKS 1179A52CRIBN 500 sccm
Vacuum Gauge Granville-Phillipsl 275 MINI Convectron
Varian TC 801 1 mtorr~2 torr
MKS Baratron 122BA-001 max. 100 torr
Baratron 127 max. 1 torr
Cold Cathode 423-MAG ~107" torr
Mass spectrometer SRS RGA200 Quadrupole
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Fig. 4. I-V curves of new SPI source under Ar gas.
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Fig. 5. I-V curves of new SPI source under He gas.
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Fig. 6. Two different ionization patterns at same current, (a) 1190V/15 mA, Helium pressure 8.5 torr, (b) 336V/15 mA, Helium

pressure 8.5 torr.
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Fig. 8. MS spectra of DCM, (a) 4 mA, Helium pressure 2 torr, (b) 2 mA, Argon pressure 2 torr.
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