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Overview

eNegative ion beams are valuable for applications that utilize tandem accelerators for ion injection (i.e., university research centers and ion implantation in semiconductor devices) [1]
e Typical method for negative ion production [2]: Y* + Metallic Vapour (abundance of electrons) — Y% + Metallic Vapour — Y + Metallic Vapour

eProblems are encountered when using Alkali or other metallic vapour for charge exchange as it can contaminate vacuum surfaces of the apparatus or silicon wafers in the case of ion implantation [2]
eFollowing an example set by Doupé and Litherland [3], we take a negative ion beam incident on neutral vapour for a single step charge exchange eliminating the need for metallic vapour and
avoiding contamination: Y + X% — Y0 + X

eNewly produced X and remaining Y are accelerated by an in-vacuo electrostatic accelerator to an energy range of 10-20 keV and separated by a 1:500 resolution mass spectrometer

eNon-metallic neutral gases are inserted into a gas cell at the upstream portion of the electrostatic accelerator and bombarded with H beams from D-Pace’s TRIUMF Licenced H 1on source [4] of up
to 15 mA over an energy range of 10-30 keV

e The neutral gases studied thus far are H, and O, with plans to study H beams incident on He, CO, and CH,
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