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' Surface ionization source

¥ Sputter source

" High field-emission source

¥ Charge transfer source

5 Electron bombardment source
* Plasma ion source
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' Hot-cathode ion sources

¥ Microwave ion source

" Douplasmatron ion source

¥ Freeman ion source

5 Electron bombardment

* Cold-cathode ion sources

¥ Radio-frequency and microwave ion sources
» Laser ion source

* field ionization ion source

' field evaporation ion source
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' Arc source in a uniform magnetic field
' Hot-cathode penning source

" Duoplasmatron ion source

¥ Hot-cathode freeman ion source

® Broad beam ion source

* Cold-cathode PIG ion source

¥ Radio-frequency ion source

»Volume H- ion sources

* Duoplasmatron negative ion sources

' Penning negative ion sources

" Multicusp Volume Sources Magnetically Filtered
" Multicusp H- Source Cesium Seeded
'" Giant H™ lon Sources
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' Other Volume production negative ion sources
¥ Surface-Plasma H- ion sources

" Magnetron H- ion source

¥ Penning surface-plasma H" ion sources

> Magnetic cusped surface-plasma H- sources
* Hollow discharge Duoplasmatron H- sources
¥ Charge-transfer negative ion sources

» Charge-transfer H™ ion sources

* Radio frequency negative ion sources

' Powerful charge-transfer H™ ion sources

" He" ion source

'Y Other charge-transfer heavy negative ion source

' Cesium sputter negative ion sources

'Y Middleton cesium sputter source

'* Cesiated plasma sputter negative ion sources

'* Radio Extraction Sputtering Penning Negative lon Source

'Y Self-Extraction Plasma-Sputtering Negative ion sources

'"* Universal high intensity cesium sputter negative ion sources
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' Surface negative ionization ion sources

¥ Dissociative source by positive ion impact
" Duopigatron ion sources

¥ Periplasmatron ion sources

> Multifilament ion sources

* Magnetic multipole ion sources

¥ Cluster ion sources

» Intense pulsed ion sources

* Multiply charged electron beam ion sources
' Electron Beam lon Source

" Electron Beam lon Trap

' Conventional Multiply charged ion sources
' Penning multicharged ion source
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' Duoplasmatron MCIS

¥ Other plasma Discharge MCIS

* Radio-frequency ion source

¥ Electrostatic Oscillating Electron ion source
® Trapped ion source

* Microwave ion sources

¥ Electron Cyclotron Resonance Multiply charged ion source
A High Intensity Microwave ion source

* Cavity Type Microwave ion source

'* Antenna type Microwave ion source

"' High-intensity Microwave Proton Source
'Y Hot Electron Layer lon Source

'" Beam-plasma ion source

'* High density plasma sources

'* Laser Multiply Charged lon Source

'” Metal Vapor Vacuum Arc lon Source

Y Vacuum Spark lon Source
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Abstract

An ion source is a device that produces a beam of ions. lon sources are used
In mass spectrometry, isotope separation, nuclear fusion, accelerators,
neutron production, ion implantation and ion etching. Many different kinds
of ion sources have been developed. one of the most important is the penning
or PIG ion source. Due to its simplicity of structure and longer life time,
these ion source are more widely considered than other ion sources. Today,
all ion sources are simulated before making. In this thesis, the work of
simulating the Penning ion source using the CST software is performed and
the effect of different factors on the ion of the output of the source is
expressed. Among the various structures of the permanent magnet around
the source, the Circular arrangement is better for confinement particles inside
the source. The best potential for anode, cathode and extraction electrode is
15+, -500 and -3000 volt, respectively. The decelerator and accelerator
electrodes are used for transport the output beam from the extraction system.
Electrostatic lenses are also used to focus the beam. In the discussion of beam
optics and electrostatic lenses, it was more beneficial to focus by the triode

system (Einzel lens) than the diode system (immersion lens).

Keywords: accelerator, ion source, plasma, ionization, anode, cathode,

extraction system, ion beam, electrostatic lens,
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