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Fig. 1. I L-shell X-ray induced by 4.5 MeV I?** ions impact-
ing on various targets. The dotted line is the fitted results
of sub-shell X ray. Line is the fitted results of the total ex-

periment spectra.
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Fig. 2. Transitions of L-subshell X-rays.
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Table 1.  The energies of I L-subshell X-ray produced by 4.5 MeV I*'* ions impacting on various targets.

Li/eV £ 3eV Loy o/eV +3eV LBy 3 ,4/eV+5eV LBy j5/eV+5eV Ly/eVETeV Ly g, e /eVE9eV

Atomicl?®! 3485 3937 4227
Fe 3532 3966 4293

Co 3529 3968 4293

Ni 3532 3967 4292

Cu 3529 3968 4297
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Fig. 3. Relative intensity ratios of I LB, 3 4 and Loy , x-ray

as a function of target atomic number.
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Fig. 4. Relative intensity ratios of I L8, 15 and Loy , X-ray

as a function of target atomic number.
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Fig. 5. Relative intensity ratios of I Li and Lay o X-ray as a

function of target atomic number.
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Fig. 6. Relative intensity ratios of I L, 5 4 4 and L, X-ray

as a function of target atomic number.
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I L-shell X-rays from near Bohr-velocity I?°* ions
impacting on various targets”

Zhou Xian-Ming %)  Wei Jing!  Cheng Rui?  Zhao Yong-Tao??%
Zeng Li-Xial!  Mei Ce-Xiang!  Liang Chang-Hui' Li Yao-Zong!
Zhang Xiao-An Y2t  Xiao Guo-Qing?
1) (Ion Beam and Optical Physics 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) (School of Science, Xi’an Jiaotong University, Xi’an 710049, China)

( Received 1 August 2020; revised manuscript received 3 September 2020 )

Abstract

The L-shell X-ray emissions of iodine are investigated as a function of target atomic number for 4.5-MeV
129+ ions impacting on Fe, Co, Ni, Cu and Zn targets. Six distinct L-subshell X-rays are observed. The energy of
the x-ray has a blue shift compared with the atomic data. The relative intensity ratio of L3; 5 4 and L3y 15 to
Loy 5 almost increase linearly with the target atomic number increasing. The ratio of I(Lit) to I(Loy, o) and I
(Lg, 3, 4, 4) to I(Ly;) are approximately proportional to the square of target atomic number. It is indicated that
during the interaction of highly charged heavy ions with atom in the energy region near the Bohr velocity, the
inner-shell process is mainly caused by the close-range collisions below the surface. There, the projectile not only
has enough time to capture electrons from the target atom to be neutralized, but also has enough kinetic energy
to ionize the inner-shell electron by coulomb interaction. At the balance between electron capture and
ionization, the outer-shells of M, N, O etc. could be multiply ionized. The extent of multiple ionization increases
with the target atomic number increasing. That leads to the energy shift, resulting in the change of the relative
intensity ratio for the L-subshell X-ray. The smaller the atomic fluorescence, the larger the enhanced

fluorescence caused by multiple ionization.

Keywords: ion-atom collision, X-ray, multiple ionization
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