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Abstract
In this paper molecular dynamics simulations were employed to investigate the
structural and dynamic properties of hydrogen ions impacted on the Ni (100) surface
with the 45° incident angle. The initial kinetic energies of the hydrogen ion range
from 100 to 1,600 eV. Together with the trajectory visualization of hydrogen ions, we
computed scattering and penetration yields, mean energies and angles, and probability
and energy distributions as a function of longitudinal and azimuthal directions. In the
case of lower energy scattering ions, the multiple collision effects were found to be
important to the third layers or lower. For higher energy penetrating ions, compared
with the normal incident angle, it was significant the effective channeling effects
through the Ni layers and the angle dependencies were indicated both in the

longitudinal and the azimuthal angle directions.
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Table 1. System characteristics and MD simulation results for the normal'® and the 45° incident

angle.
EJfeV] ‘;f;‘l’:[“; Yd-1 <Eo [eV] <Ey [eV] <8 [ (oo 1 <0 1 (o [
100 90 0.3705 90.6 M5 47.1 249 60.1 24.2
, 45 0.5777 92.1 2.8 50.4 26.8 53.8 225
200 90 0.1461 186.4 196.1 427 254 69.9 24.1
45 0.4050 186.9 192.1 46.2 26.8 51.0 25.1
400 %0 00683 3759 3971 30.3 24,5 766 2.2
45 0.2350 380.0 392.3 389 26.0 50.2 27.3
800 90 0.0239 759.5 798.2 38.2 23.3 80.9 23.1
45 0.1178 766.8 792.7 33.1 232 50.4 305
1,600 90 0.0094 1528.2 1598.7 31.6 26.2 84.0 295
45 00480 15322 15935 36.1 26.0 487 334

_59_



. T - : 10
1600 {-
1200
09
s
i
4 800
Ll
v
08
400
0 I - . | . 07
400 800 1200 1600
- Eo [ev]
1.0
1600
1200
. 09
>
2,
A
A 800
w
v
08
400
({b)
0 . = L 07
400 800 1200 1600
Eo [eV]
Fig. 1. Trajectory visualization for hydrogen Fig. 2. Mean energies as a function of E,;

ion bombardment on Ni (100) surface
on the xz-plane; (a) E,=100 eV and

(b E,=1600 eV.

(a) scattering mean energies and (b)
penetration mean energies. The
long-dashed line in Fig. 2(a)
represents the binary collision
approximation.

<Es>/Eo [ -}

<Ep>/Eo [-]



Prob. Dist [ -] Prob. Dist [ -]

Prob. Dist [ -]

Faoldx] M12A HM1%E(20014 38)

| (a) E;=100 eV

08}-

06}-

04 ¢

02

0o

1.0

08}

06

0.4

02

00

200

1.0

08}

06

_ | . i

50 80 70

| (&) E,=400 eV

250

300

(c) E,=1600 eV

04}

0.2

0.0

800

1000

1200

E [eV]

1400

1600

Fig. 3. Probability distributions as a function
of E; (a) E,=100 eV, (b) E,=400
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Fig. 4. Mean angles as a function of E,; (a)
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longitudinal direction and (b) azimuthal
direction. The open and the solid
circles correspond to scattering and
penetration, respectively.
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Fig. 6. Probability and energy distributions for

scattering and penetration as a
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function of cosé; (a) E,

and (b) E,=1600 eV.

function of ¢; (a) E,=100 eV and

b E,

=100 eV

1,600 eV.
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Fig. 7. Trajectory visualization for hydrogen
ion bombardment on Ni (100) surface
on the xy-plane; (a) E,=100 eV and

by E,=1600 eV.



