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Fig. 1. (a) Schematic diagram of heavy ion beam targeting
experimental setup based on HIRFL; (b) diagram of the po-
sitions of devices within the target area.
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Fig. 2. Luminescence spectrum of 260 MeV/u Xe**t ion
bombardment on LiF crystals: (a) The peak position distri-
bution of the luminescence spectrum; (b) the spectral in-
tensity evolution at different radiation doses (where p rep-

resents the number of beam pulses).
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Fig. 3. Diagram of LiF sample after irradiation with Xe3¢+
and schematic diagram of dissociation along the beam direc-
tion. The arrow in the figure points to the corresponding
testing surface in Fig. 4(a) (which does not represent the
actual testing position, and the testing position is located at

the discoloration point at the center of each section).
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Fig. 4. (a) XRD test results of various dissociation surfaces of LiF crystals after Xe** ion beam bombardment; (b) XRD comparis-

on diagram in region 3.
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Fig. 5. XPS analysis results: (a) The measurement results of
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the first seven faces; (b) the measurement results of the last

face.
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Abstract

When an incident high-energy heavy ion beam enters into solid material, the energy deposition density
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along the ion flight path can change the temperature and pressure of macroscopic target, and new material
defects can be created under the high-pressure and high-density conditions. To accurately control the extreme
state in material generated by heavy ion beam, it is necessary to conduct in-depth research on the energy
deposition density of ions and ascertain the new
potential defects in matter. Reported in this work is
the new experiment conducted on the HIRFL-CSR at
Lanzhou, with the extracted 264 MeV/u Xe** ion
beams irradiating an LiF crystal target. The emission

spectrum of the LiF is measured in-situ. Moreover, the

crystal color is observed to vary along the ion path,
and X-ray diffraction (XRD) and X-ray photoelectron
spectroscopy (XPS) are used to observe the potential

new phases at different positions of crystal through the T R
ac.
target dissociation method.

It is apparent that in No. 3-front a new phase A S

3 frc
around 52.6° is found in XRD result, which is believed ’Mnt
0 -

to be LiFy (LiF+F,) structural phase and appears in T R R S
ac

the Bragg peak region of Xe ions in LiF. Furthermore,

to verify this result, a similar experiment is done by

2 frc
using a 430 MeV/u 8Kr?* ion beam, and the stacked Mont
0 -

layered LiF target is analyzed after the irradiation. T
The XPS result shows more complex defects

Wmi bé’Ck
aggregating in the Bragg peak region of Kr ions in LiF 01

T T T T T T T T T T Y Y

. 1 front
at room temperature. In previous study, such complex Mn
0 -

defects were all created under high temperature T T

Intensity /arb. units

conditions. We find that these complex defects can be Background
produced around the Bragg peak region of ions in LiF

ur Ty " 'LiF PDF#04-0857

I 1 1

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

at room temperature, resulting in a temporally high

temperature and high pressure condition. This paper

0
can provide some experimental evidences and

references for the target material modification in heavy 26/C)

ion beam driven high-energy density physics research.

Keywords: LiF crystal, heavy ion beam, energy density, color center
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