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Space Charge Compensation Study of Low-energy
High-intensity Mixed Ion Beams

SHEN Zhen'?!, SUN Liangting'?, FENG Yucheng', LI Libin', LIU Junliang!, ZHAO Hongwei'*?

(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. School of Nuclear Science and Technology, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The space charge effect is one of the key factors affecting ion beam transport and ion beam quality, especially for
low-energy high-intensity ion beams. It can be partially compensated by the secondary electrons, which are produced from the
ionization of residual gas molecules in the beam pipe and trapped by the space charge potential of ion beams. To study high in-
tensity beam transport in low energy section, it is essential to have an accurate value of space charge compensation
degree(SCCD) of the beam, particularly for mixed ion beams. Using a three-grid energy analyzer and a beam profile monitor
based on an 128-channel picoammeter system, we measured the secondary ion energy distribution and the beam current distri-
bution of mixed oxygen ion beams of different beam intensities and beam distributions, respectively. Thus the SCCD of the
beams can be calculated. The results show that for mixed oxygen ion beams of different intensities, the SCCD are basically
around 70% under the vacuum of 1.0x107> Pa; The space charge potential of the beams are affected greatly by the beam cur-
rent distributions, which also consequently have influence on the SCCD of the ion beams.

Key words: mixed ion beams; space charge compensation degree; secondary ion energy spectrum; beam profile monitor
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