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Nuclear Micro-probe Analysis and Its Application in Study of
Hydrogen Micro-Kinetics in Titanium”

WANG Tie-shan, WANG Xian-yi, XIAO Guo-qing
(Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Dieter Grambole, Folker Herrmann

(Forschungszentrum Rossendorf, eV. Institute of Ion Beam Physics and Materials Research, 01314 Dresden, Germany)

Abstract: As an expmple, the nuclear micro-probe facility in the Forschungszentrum Rossendorf is intro-
duced, which has a minimum beam size of 2 micrometers and can be used to perform particle induced X-ray
emission (PIXE), nuclear reaction analysis (NRA), elastic recoil detection analysis (ERDA), Rutherford
back scattering (RBS) and channeling etc. micro-beam analyses. By using single point, linear and lateral
scanning, the elements composition and distribution in samples can be studied in micrometer scale. In this
work, 16 MeV, 3 um Si** beam is used to perform the micro-ERDA analysis to study the hydrogen kinet-
ics in titanium. The hydrogen is found to distribute in titanium inhomogenously. Hydrogen retention and
concentration are strongly related to the chemical and physical state of the hydrogen atom, which affect to
the titanium surface-corrosion and hydrogenation process.

Key words: micro-probe; heavy ion elastic recoil detection analysis; hydrogen behaviors in titanium; hy-

drogen ion implantation
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