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Development of a Four-dimensional Emittance Meter for the
Diagnostics of High Intensity Highly Charged Ion Beam
From an Electron Cyclotron Resonance Ion Source

FANG Xing"?, SUN Liangting"", YUAN Youjinjin!, QIAN Cheng"?, CHEN Ruofu', WU Junxia'

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

Abstract: To study the four-dimensional (4D) emittances of the ion beams extracted from a highly charged
ion source, so as to improve the ion beam coupling efficiency to downstream accelerators, a Pepper Pot type
emittance probe PEMIL (Pepper pot Emittance Meter in Lanzhou) has been developed at Institute of Modern
Physics (IMP). Based on the application requirements, the typical parameters of PEMiL have been refined. In
the development, we utilized a quartz glass target sprayed uniformly with KBr powder as the scintillator instead
of the traditional Csl scintillator to mitigate the overlapping effect of ion beam spot images, which has been
validated with the measured results that the beam spot\overlapping error vanishes and clear boundary spots has
been obtained. For this 4D emittance probe,scorresponding data processing and analyzing code has also been
developed, so as to give the detailed transyérse\beam quality information of the incident beam in 4D phase space.
In this paper, we will present the [technical details about the structure design, fabrication and data processing
of PEMiL. The preliminary test results of a 75 keV, 170 epA O°T beam emittance will also be measured. The
analysis results show that Heam emittance measured by PEMiL reveals a high reliability, the emittance difference
that was caused by’the charge accumulation effect of scintillator is lower than 25%, and PEMIL can be used as
an efficient metér for the ECR ion source extracted beam property diagnostic.

Key words: ‘ion source; coupling; 4D emittance; Pepper Pot; overlapping
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