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Study on vacancy-type defects behavior in materials by
positron annihilation techniques

YUAN Yue', WANG Han-qing', WANG Shi-wei', CHENG Long', ZHANG Peng’,
CAO Xing-zhong®, JIN Shuo', LU Guang-hong'
(1. School of Physics, Beihang University, Beijing 100191, Chinaj;
2. Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Positron annihilation techniques can detect microscopic defects in materials accurately
and nondestructively. Doppler broadening spectrometer with an energy-variable slow positron beam
was introduced into experimental teaching. Tungsten, a plasma-facing material in fusion reactors, was
chosen as the test object. By adjusting the acceleration voltage of the positron beam, and collecting
the signal of annihilation photons when positrons annihilate in tungsten, Doppler broadening of pho-
ton energy spectra corresponding to different depths was measured. Through the analysis of experi-
mental data, the depth profiles of vacancy-type defects in the near surface of tungsten before and after
irradiation could be obtained. Consequently, students could master the experimental skills in studying
defects behavior in materials based on positron annihilation techniques.

Key words: positron annihilation techniques; y photon; Doppler broadening spectroscopy; vacan-

cy-type defect; depth profile [FTAE % 4 4154 ]
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Measuring film thickness and impurity distribution by backscattering method

XU Chuan, FU En-gang, LOU Jian-ling
(State Key Laboratory of Nuclear Physics and Technology,
School of Physics, Peking University, Beijing 100871, China)

Abstract. Backscattering spectrometry is a quantitative and heavy elements sensitive ion beam a-
nalysis technique for analyzing solid materials in the near-surface region. The basic principle, the ex-
perimental device and specific experimental process of backscattering spectrometry were described.
The application of SIMNRA software in backscattering spectrometry was introduced. Taken specific
experiments, the method for determining the composition and thickness of the film sample, as well as
the impurity concentration and depth distribution of the ion-implanted doped sample were described.
The simulation results were in good agreement with the experimental data by using SIMNRA software
to simulate the backscattering spectrum. Experiments showed that backscattering spectrometry can
accurately measure the thickness of thin film and the distribution of impurities in the doped samples.

Key words: backscattering spectrometry; SIMNRA software; depth resolution; implantation flu-
ence; depth profiling [FTAE % 3 AL 15 & ]





