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Evaluation of beam optical properties based on phase space structure of negative ion beams for plasma heating
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Well-focused beam is required for ITER (3-7 mad with RF negative ion source). T AT Over F ’
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- Achievement: 17-35 mrad with RF, ~5 mrad with filament-arc negative ion source N A A oy V| l
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Beam focusing of negative ions are affected by two electrostatic-lens effects.

One is the plasma meniscus, which is described as the perveance « ny-/VLi2, where

ny- and Ve refer the negative ion density and the extraction voltage, respectively.
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The other is the subsequent lens, which can be controlled by the voltage ratio of : Vi Vo =13.6 Ve /Vre=15.3

VacelVext, Where V.. is the acceleration voltage.
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We focus on the phase space structure of a single negative ion beamlet to understand 5 G,
the negative ion beam focusing. The phase space structure measurements of the o 200 | G,
beamlet produced by a filament-arc-type negative ion source (NIFS-RNIS) have been .S, —
performed by scanning V,c/Vex: With fixed perveance (fixed nyg- and Veyy). (ﬁ\ 100} = j|((>)<())
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[ | ’ S yi Ay The two components, which are shown with dashed lines in blue and green, move

in the opposite direction by changing V,./Vext.
The standard deviation of the axis-positions of three components (6) is a key
parameter to characterize the focusing of the negative ion beamlet.
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Phase Space Analyser (PPSA) o,. Beamlet width




