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Melting of Argon and Order Parameter by

Molecular Dynamics Simulations
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The melting of argon was studied under the constant pressure and also under the constant volume conditions
using molecular dynamics simulations. The Lennard-Jones potential function was assumed. The first
minimum of the pair correlation function was assigned as order parameter in melting. It was lower

than 0.5 in solid and it was larger than 0.5 in liquid.
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Table 1 Parameters.

e/J c/m /s
1.7258E-21 34282E-10 16422E-12




FO2MD VIl —a D5
Table 2 MD conditions.

quantities notation value
number of
molecules n N 864
basic cell
totalnumber of
MD steps 1.00E+06
tine ncrement dt/s 1.00E-15
ensemble Nopl /NVT
nitial
configuration FCG
boundary L.
condition periodic
. halfof
cutoffdistance cell kngth
software SCGRESS-ME [3]
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Fig.1 Enthalpy (H/N) vs. T plot.
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Fig.2 (V/N) vs. T'plot.
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Fig.3 pair correlation function g(7) vs. r plot,
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Fig. 4 gmin vs. T plot by NPT-MD.
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0<g,.. <0.5(solid)
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Fig.5 Self-diffusion coefficient D vs. T plot.
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Fig.6 An example of trajectory, 7= 320 K,
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6 |28 SNSRI 3 5 0 EE O RE 1%
B 1 IR d, ZOBE T, e, OV A b~
DA PBET AT R BRI N TE D,

TEBUREEIE R A T ¢ 7T HEM I v & — Wttt ol 32



@] Arp=10kT320K.sim - 3D- Atom[c Conﬁguratlon == ﬁ1
I71IUE) #wE(E) §/T(V) ?rﬂl_l(D) QE(S) WV—)(T)
ANLZ(H)
G B@l3([Bos|AXIX
E@IF KM EOPEH|S [~ A pARS AP ER
TIME = 1.000000e+003
eyt
LeBC ey
o ouf e
Flepnt gl
é'
&

Fly e pee

&é asst iuef‘

wé we ©
&tg‘:mom@
le & haw&dae &
1 t‘w&.gg\.\ubgc
e keebpg e
u&txgxwkt§t~

o

"rfﬁG'Q&r{P’
Qe ¢ Peffe
f'?fx" e ®e ¢
€ el O

o3

kv Lt v w

« = 1 > p e LT

[] 1000
== ]
B 1 51 OIEEOH], T=320K,
p = 10000 atm [7]
Animation 1 An example of molecular motion,
T=320K, P=10000 atm [7]
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Fig.9 Average of potential energy per particle
<Ep>/N vs. T plot by NVT-MD.
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Fig.10 p vs. T plot under constant volume condition.
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Fig.11 gmi vs. T plot under constant volume condition
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Fig.12 Self-diffusion coefficient D vs. T plot under

constant volume condition.
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