pring Meeting, May 12-14, 2021,

Plan for lon Beam Analysis Systems
Based on 3-MV Tandem Accelerator

Kye-Ryung Kim*2, Hyeok-Jung Kwon2, Nam-Woo Kang?, Kui-Young Kim?, Yong-Sub Cho®
aKorea Multi-purpose Accelerator Complex, Korea Atomic Energy Research Institute, Gyeoncheon, Gyeongju
bFusion Technology Development Division, Korea Atomic Energy Research Institute, Daejeon

('Kye-Ryung Kim, kimkr@kaeri.re.kr, phone: 054-750-5300 J

* INTRODUCTION

i The IBA (lon Beam Analysis) techniques have been used for the material sciences and the needs and importance are continuously increased during last several tens of years from i
1960’s. The PIXE (Proton Induced X-ray Emission), ERDA (Elastic Recoil Detection Analysis), RBS (Rutherford Backscattering Spectroscopy), PIGE (Proton Induced Gamma-ray
Emission), and NRA (Nuclear Reaction Analysis) are generally used IBA systems. For these IBA systems, usually MeV tandem accelerators are used and many worldwide accelerator
laboratories which have these kinds of electrostatic accelerators are put their efforts to establish the IBA systems and performance improvements. [1-2] The KOMAC (Korea Multi-
purpose Accelerator Complex) has two kinds of tandem accelerators, a 1.7-MV tandem accelerator (NEC; National Electrostatics Corp., USA) and a 3-MV tandem accelerator (HVEE;
High Voltage Engineering Europa, Netherlands). Many kinds of IBA systems, a PIXE, an external beam PIXE, a RBS, and an ERD systems were established at the 1.7-MV tandem
accelerator and has been operated from 2018. On the other hand, the 3-MV tandem accelerator had been used for the C-14 AMS (Accelerator Mass Spectrometry) before the movement
to KOMAC. Reflecting the needs for the IBA, we make a plan to add three new beam lines, for ion implantations, ion beam analysis such as PIGE (Proton Induced Gamma Emission)
and NRA, and beam irradiations for nuclear material test. And some material scientists want to know the composition of the thin film including contents of light elements such as
hydrogen. So, we decided to make a plan to develop and install the combined IBA system, combination of RBS, PIXE, ERD, PIGE, and so on at the one beam line of the 3-MV tandem

4 accelerator. Figure 1 shows the layout of the 3-MV tandem accelerator installed at the KOMAC.[3] )
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We made a plan for the development of a combined IBA system based on the 3-MV tandem accelerator reflecting users’ requirements and recent trends of IBA techniques for the
advanced material science. The combined IBA system will improve the ability of the IBA and will be developed and installed at the 3-MV tandem accelerator in near future.
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