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Abstract

The formation and development of cascade in a-Zr crystals at sample temperatures T = 600 K,
energy of 2, 6 and 10 keV and initially driving directions (OOOl) and <01T0> of primary knock

atoms (PKA) are investigated by molecular dynamics. The simulation results show that the cas-
cades volume for the initial direction (OOOl) of PKA motion is greater than that of the initial di-

rection <0110> at same all other parameters as temperature is 600 K. The size of cascade is in-

creased with the increasing PKA energy and crystal temperature. However, it is regardless of ini-
tial direction of primary knock-on atom (PKA).
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Figure 1. Initial stages of cascades formation in a-Zr (E,, =6keV)atT =
600 K and PKA direction (0001) : (a) locations of atoms inside crystal in a
plane (0001) before cascades formation; (b) trajectories of knocked atoms
in the plane (0001) before cascades formation; (c) locations of atoms in-
side crystal in a plane (0001) after 0.4 ps of PKA motion; (d) trajectories
of knocked atoms in the plane (0001) after 0.4 ps of PKA motion
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Figure 2. Initial stages of cascades formation in a-Zr (E,,, =6keV)atT =
600 K and PKA direction (0001) : (a) locations of atoms inside crystal in a

plane (1010) before cascades formation; (b) trajectories of knocked atoms
in the plane (1010) before cascades formation; (c) locations of atoms in-
side crystal in a plane (1010) after 0.4 ps of PKA motion; (d) trajectories
of knocked atoms in the plane (1010) after 0.4 ps of PKA motion
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Table 1. Maximal values of cascade volume V™, its surface S{™, and number of atoms in cascade N{™ in a-Zr

sample at different values of PKA energy, direction of PKA motion and irradiation temperature of 600 K at the correspond-
ing thermal spikes

1. EIRIBE H 600 K, [ PKA REEFAGT A EERNNARIET, o-Zr WREEPRAREKEIRV ™), REE
& S\™) FJEFH N

max)

Evka, keV 2 4 6
T=600K J7 1] (0001) (0110) (0001) (0110) (0001) (0170)
V™, nm? 9785.52 9025.15 28725.32 27856.68 45632.45 44366.39
™), nm? 2035.74 1989.58 4235.67 3950.58 5468.36 5295.34
N 4569 4236 15,462 16,563 19,586 18,967
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