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Application of Elastic Recoil Detection Analysis Technique
in the Study of Helium Behavior in Materials

GAO Jie!'?, WANG Chunjie®, HAN Zhibin®, LI Yan'', SHI Liqun?®, LEI Qiantac*, DENG Qi', HUANG Hefei
(1. Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China;

2. School of Physical Sciences, University of Chinese Academy of Sciences, Beijing 100049, China;
3. Institute of Modern Physics, Fudan University, Shanghai 200433, China)

Abstract: Since the elastic recoil detection analysis (ERDA) technique has the advantages of high sensitivity
and deep information in analyzing the light elements, it plays an important role in the study of helium behavior
in materials. Helium embrittlement is one of the main reasons for the degradation of the Hastelloy N alloy,
which has been considered as the promising candidate structural material for the further molten salt reactor. In
this work, the profile of helium concentrationin sample of Hastelloy N alloy was analyzed by ERDA experiments
applying grazing-incidence geometry. However, the result was limited within the depth range of 0~175 nm, and
it shown that helium atoms escaped in the range from the irradiated surface of the sample to the depth of ~33
nm when annealing the sample at 800°C The annealing at higher temperature (1050°C) increased the escape of
helium atoms, but a small fraction of helium atoms still trapped in the sample. In addition, the profile of helium
concentration was obtained in the helium-irradiated pure nickel film in the depth range of 0~950 nm, using the
ERDA experiments in transmission geometry. This indicates that the diffusion behavior of helium atoms in bulk
samples can be completely obtained using the ERDA experiments in tranmission geometry if the bulk material
can be prepared into a thin film sample
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