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Ion Implantation /Irradiation System of 1.7 MV Tandem
Accelerator at Peking University

XU Chuan1>, FU Engang

(Department of Technical Physics, School of Physics, State Key Laboratory of Nuclear Physics and Technology,
Peking University, Beijing 100871, China)

Abstract: The 1.7MV tandem accelerator at Peking University has been running for more than 30 years. The ac-
celerator is equipped with a Radio Frequency(RF) charge exchange negative ion source and a cesium sputtering
negative ion source, which can produce most of the ions from H to Au. It can accelerate the ions to energies from
several hundreds of keV to several MeV. The accelerator is used for ion implantation and irradiation as well as for
ion beam analysis, such as Rutherford Backscattering Spectroscopy(RBS) and channeling. Based on the experi-
mental requirements, a high temperature irradiation system was established, with the highest temperature of
950 C. In order to achieve more accurate ion implantation, two Faraday cup structures, direct type and indirect
type, are designed. The scanning area of the beam is controlled accurately. These designs can not only suppress the
secondary electrons, the influence of secondary positive ions is also considered when measuring the beam intensity.
The ion implantation experiments of Au ions with different energy on single crystal silicon were carried out. RBS
analysis shows that the error between the measured fluence and the expected fluence is within 4%. In addition, the
uniformity measurement shows that the relative standard deviation of the implant fluence is 2%.

Key words: tandem accelerator; ion implantation/irradiation; faraday cup; rutherford backscattering spectrometry

Received date: 27 Jul. 2021;  Revised date: 01 Sep. 2021

Foundation item: National Key Research and Development Program of China(2019YFE03120003, 2017YFE0302500, 2018 YFE0307100);
National Natural Science Foundation of China(11975034, 11921006, U20B2025, U21B2082)

1) E-mail: chuan@pku.edu.cn.


mailto:chuan@pku.edu.cn

	1 引言
	2 装置简介
	2.1 离子注入/辐照束线介绍
	2.2 离子注入/辐照实验要求和设计
	2.3 直接式与间接式法拉第杯的设计

	3 实验测试与结果
	4 小结

