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A new type of laser ion source is currently being developed for the production of
singly/negatively charged ions using a capillary graphite target. The basic target design utilizes
the small dimension of the narrow conduit to constrict the plume expansion of the laser induced
plasma. Focusing a Q-switched Nd:YAG laser at 20 W maximum average power and 10 Hz
repetition rate, the beam is directed along the axis of the graphite tube producing a dense plasma
inside of the capillary through laser ablation. The injection of neutral gas to the plasma region
inside the graphite target increases the collision rate within the structure to further cool down the
expanding plasma plume. Operating with the streaming neutral gas injection scheme allows the
injected gas to interact with the plasma and a reduction in the bulk electron temperature can be
achieved which is favorable for negative ion production. The spatial and temporal propagation of
the laser induced plasma plume in a background gas flow is studied using a high speed camera.
The plasma composition and ion energy distribution will be determined by employing a time-of-
flight/magnetic deflection energy spectral analyzer coupled to a Faraday cup detection system.
The laser parameters and suitable conditions of the streaming neutral gas injection will be
investigated for the effects to singly/negatively charged ion production.
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