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H. SHEN
Institute of Modern Physics, Fudan University,
Shanghai, China
Email: haoshen@fudan.edu.cn

The field of Nuclear Microprobe (NMP) has been developing for over 30 years, but has still to reach its full potential in terms of technological development and application areas [1]. The importance of a technology generally depends on the demands and its ability for problem solving. 
[bookmark: _GoBack]Fusion energy is considered to be a clean energy source. The promise of almost limitless energy justifies the present large research effort devoted to this energy source. One direction of operating fusion reactors is laser Inertial Confinement Fusion (ICF). To achieve successful ICF, besides smooth and energetic laser beam drivers, fuel pellet target quality needs to be considered. ICF target must have a very precise spherical shape if the shock wave is to be accurately focused to the target’s center. Spherical aberrations of the inner and outer surface must be less than a few microns [2]. Over the past 30 years, Target design and fabrication has improved significantly, but has still to reach perfect [3]. With the ability to focus MeV ion beams down to micron spot sizes, NMP with particle-induced X-ray Emission (PIXE), Rutherford backscattering (RBS), Scanning Transmission ion microscopy (STIM), Elastic Recoil Detection Analysis (ERDA) and proton-deuterium scattering (PDS) enables us to characterize ICF targets for size, concentricity, surface roughness and distribution of dopant concentration, layer thickness and fuel pressure as well. An example of the measurement data of ICF targets can be seen below Fig. 1. 
[image: ]

FIG. 1. The measurement data of ICF targets. (A) PIXE spectrum of the target; (B) distribution of Si in the target; (C) Coincidence spectrum of ICF target and the C8D8film; (D) distribution of D in the target; The color bar in (B) and (D) indicates the relative counts in the distribution map.[4]

Nickel-based alloys as candidate materials for Thorium Molten Salt Reactor (TMSR), need to be used under high temperature in molten salt environment. The alloy samples were corroded by molten salt at different temperatures. The element concentrations in the Nickel-based alloys samples were determined by NMP. Micro-PIXE results showed that the element concentrations changed from the interior to the exterior of the alloy samples after the corrosion [5]. Besides, Irradiation-induced mixing of Na and K in graphite in molten salt reactor was also investigated by ion beam analysis.
Due to the importance of nuclear energy materials, precision and accuracy should be extremely carefully considered. Nevertheless the technique of NMP is a powerful method, which is proving to be very useful in the field of reactor material characterization.
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