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Computer Simulations of Knock-on Processes in

BCC Ta Crystal
Motomasa FUSE#®*, Yukichi TAJI and Tadao IWATA

Department of Physics,
Tokai Research Establishment

Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received January 30, 1987)

Knock-or processes in bece tantalum crystal have been investigated by
using molecular dynamical program GRAPE. Adopted interatomic potential is
the Johnson type which is determined by fitting te experimental values such
as elastic constants.

The obtained results are summarized as follows.

1) Self-interstitials produced by knock-on process in Ta c¢rystal can be
classified into two types; one is [100] and [111] crowdion, and the

others are their variations. This point is quite different from the

case found in bece Fe and Mo, in which case only [110] split dumbbell
configuration is produced.

2) Calculated distribution of thresheold energy for Frenkel-pair production

coincides fairly well with the experimental results.

Keywords: Radiation Damage, Atomic Collisions, Computer Simulation,

Molecular Dynamics, BCC Ta Crystal,, Knock-on Process
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Table 2 Displacements of lattice atoms which correspond to Fig. 5.
53 A Hi ' B {72 #®
X ¥ z X v z
3.00 7.00 7.00 3.13 7.25 7.18
3.00 9.00 7.00 299 9.00 702
500 7.00 7.00 4.94 7.0 2 7.03
500 9.00 7.00 4689 B.84 715
7.00 7.00 7.00 6.9 3 6.91 695
7.00 9.00 7.00 6.85 9.06 6.95
9.00 7.00 7.00 897 6.90 6.91
9.00 9.00 7.00 899 911 690
11.00 7.00 7.00 11.04 6.91 6.9 4
1100 9.00 7.00 11.03 9.06 6.94
200 8.00 300 1.90 8.00 7.9
400 6.00 8.00 3.97 6.00 801
4.00 8.00 8.00 591 8.02 8.01
400 1000 8.00 3.96 10.09 798
6.00 6.00 8.00 5.94 6.00 8.04
6.00 8.00 8.00 748 7.58 798
6.00 1000 8.00 5.85 9.97 8.02
8.00 6.00 8.00 8.02 6.10 8.01
8.00 8.00 800 9.06 8.02 8.01
8.00 1000 8.00 7.97 9.91 8.01
1000 6.00 800 9.8 8.07 801
1000 8.00 8.00 1052 8.00 7.68
1000 1000 800 9.98 991 8.00
1200 6.00 8.00 i2.04 598 798
1200 800 8.00 12,17 8.01 8.01
12.00 10.00 800 1200 10.03 8.00
14.00 6.00 8.00 1402 6.00 8.00
140G0 8.00 8.00 1406 8.01 799
1400 1000 8.00 : 1402 10.00 301
3.00 7.00 9.00 299 7.05 8.95
3.00 9.00 9.00 3.13 8.82 8756
500 7.00 8.00 488 7.08 8.97
500 9.00 8.00 488 9.00 9.00
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Table 3  Displacements of lattice atoms which correspond to Fig. 6.

% fi i = B i
X : y z E X y Z
600 | 6.0 0 8.00 3 7.93 7.92 8.16
8.00 8.0 0 8.0 0 ; 8.6 6 8.8 8 7117
9.00 9.0 0 .00 9.76 952 | 637
10.00 10.00 600 | 1050 | 1053 553
8.00 10.00 800 794 | 1007 . 809
1000 8.0 0 8.0 0 9.93 803 7.89
10.00 10.00 800 10.07 10.02 8.00
9.00 11.00 7.00 9.0 2 10.91 7.03
11.00 9.0 0 7.00 1115 9.0 8 7.06
11.00 | 1100 700 1107 | 1102 7.08
1000 800 6.00 995 792 . 602
8.00 10.00 600 798 9.9 5 6.0 1
10.00 12.00 600 | 1011 1207 5.99
12.00 10.00 6.00 12.00 10.02 6.0 2
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PKAD#FEAMIZLG, LECIAVFEFAE{E LTS, TOEESBRL, < 7TRIZL
TRLAEODBEFiIgl0THS,

BUafilozias BLTE, ROBKEETI2LENSLE, $76705, FUSHLTER
TET LS OMEEE, PRKADZ R 0F —ioE U CERICEMESO LELT 23R 60,
&mﬁﬁﬁﬁécchfw%ﬁ@c?,@5wHMm%ﬁ@M;%®ﬁﬁ%ViJV—yavfﬁ
HENTWARETH L., SHOHBILBOTHERRORRMBREELTHU, HIAF, DY-260F
BAETIE100~120 eVOPKATEZ LY AWDBRELTVWADICHL, 130~140eV
CETL U AROERESCE/ 150 eV EETT Ly r AdiEE L T,
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Fig. 9 Threshold energies for Frenkel-pair production in units
of eV.
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