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Figure 2 (Color online) (a) The X rays spectra of Au atom induced
by H"*with kinetic energy of 301 keV impact the Au surface to excite
Au-M,, M characteristic X rays; (b) the X rays spectra of Au atom
induced by He** with kinetic energy of 300 keV impact the Au surface
to excite Au-M,, M characteristic X rays.
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Figure 3 (Color online) Qualitative X rays transition lines from N-M
level diagram illustrating notation. The measured transition lines
marked in red.
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Figure 4 (Color online) (a) The X rays yield of M, and M of the Au

target atom as a function of kinetic energy of projectile H'; (b) the X

rays yield of M, and M, of the Au target atom as a function of kinetic
energy of projectile He?".
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Figure 5 (Color online) The M-shell X-ray production cross section
of the Au target atom as a function of kinetic energy of projectile
H'*and He. (a) The measured M X-ray production cross sections for
H' in the energy range of 100-300 keV impact on gold. The
experimental results are compared with the theoretical predictions
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measured M X-ray production cross sections for He** in the energy
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M-shell X-ray production induced by H'* and He** on Au

ZHANG XiaoAn'*", MEI CeXiang'”, ZHANG Ying’, ZHAO YongTao’,
XU ZhongFeng’, ZHOU XianMing?, REN JieRu”, CHENG Rui’, LIANG ChangHui',
LI YaoZong', ZENG LiXia'?, YANG ZhiHu?, CHEN XiMeng",
LI FuLi® & XIAO GuoQing’

" Ion Beam & Optical Physical Joint Laboratory of Xianyang Normal University and Institute of Modern Physics, Chinese Academy
of Sciences, Xianyang 712000, China;
2 Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000 China;
3 Department of Applied Physics, Xi’an Jiaotong University, Xi’an 710049 China;
4 School of Nuclear Science and Technology, Lanzhou University, Lanzhou 730000 China

The X-ray emissions from H'* and He*" beams impinging on Au surface are measured. The results show that the
yields and production cross sections of M;and M, of target atom Au increased with the kinetic energy of H'* and
He®*. The measured production cross sections are higher than the theoretical predictions based on the PWBA
approximation, the BEA approximation and ECPSSR theory. The measured production cross sections increased trend
with ionic kinetic energy close to the theoretical predictions based on the PWBA. The fluorescence yield is enhanced
dramatically owing to multiple vacancies as the projectiles approach target atoms. In the low projectile-energy region
(E <1 MeV), because the projectiles velocities are nearly the M-shell electronic Bohr velocity of the high-Z target
atom, and the bound of target atomic nucleus to electron decrease, so multiple ionization effects easily occur. One
would have to conclude that these theories clearly fail at low velocities due to the electrons be assumed to be at rest in
the early stage of these theories were constituted.

proton, X-ray, yield, cross section
PACS: 33.20.Rm, 79.20.Rf, 79.60.Bm
doi: 10.1360/SSPMA2016-00127
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