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MWHAR GRS R A v IR, 75 L <4
Xk, =FhoTmkAA T A S5 Ze, PR AE
RIS

1) X F py, B2k B PR R B IR AR R
VIR X R DTER. Y L < 0.8, X MEFR L
FRAE, BT pf ~ 0; 0.8 < L* < 4Bf, IXHESR
ANREZE . AEE R Ak F 22 B A B AR, 5 1
BIERE, Brllps > 0; M L > 48, 5l &
e, 8 py < 0, IF S RRBEEAT IARTE 2.

2) XFF p5 , B K AR F X R — Ak AR AR
VN, —RETAERT VAN B iRk, BEE L
0GR, Mo ki X AP A2 /N R, 4b T T
TR BIMER I, 5 TR AL 28 /N3
K. B L <08l —E4ERF BB R SDIRES, Brid
ps > 0. M L* > 0.80F, AFAL N BEJRE, B
Phps < 0. W& L dRSem, 51 esasm, Lk
TE0.8 < L* <20, dpy/dL* < 0. L*#id 2 UG
HI51 IR, dps/dL* > 0. USRS EatS K
REEAT AR

3) XFF p5 Bk AR AR TR A
VAN TTER. BT BSRCTERAE VAN, A
i, SERPR UG GRS Bl pt < 0. B L1
HR, M ORIt - BB B R WS I, e g i
I, 51 HIAWI/N, BT Lk ps AW, 5K
RBEAT R A .

4) TR (L <8) F, pi, v, pi Y
AR B, T pE I, AN AT L Zm H AT A — I
) TR

AR EIR A TRXT R RGN, (B LB
BF kr, ko, ks, ka, ks ROK/NREE L 43 FL 20T BE
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ANRIAE, A e PP OO A RGN 27 S B UAS.

ST A XS T IE R =8B sk R Y.
—BECRR [6—8, 12] AR 2R TR (A 158
(1) BN m A MER ERAERR Y. R E:
1) sl 12 oTmkAT sTmk; 2) RIfEXS (1) s &
1E, A a5t U i DTk, % sk, #RA 1/2 1R
BT (4) XABRL;(V), RIS F X R R —2
TE BT M B AN T (1) Ry o0 XA
1) &, A om0 A R E BRI, 5%
Fist I A AN 23 R I AR 25 X T4 2) A5, U0
O3 ¥ AR I B Y L N 2 B Y ) s Ol ot
W25 (V) G- E D 1/2.

3.4 BREXMNMEENRZI

FEVTIE A AR B SO A AR S A,
GE ST 5K R B T 5K o B I 1 AR A A i 79,
AR TR B o> T80 120, ot — 25T 1 T
XTR RGN ST 52 538 1 #4075
5 3.2 A, BULs = 6, IREEBUEER 7+ =1.4—
2.3, BHUZE R AE 7 PR,

0.02 —
0 ”/.\.
/./_
= —0.02 — 7
S 004 - ="
‘&' o—ogo/.,’./
%S / v
}*Rl —0.06 4 L4 / —a— Pq
B o o
‘*5 ~0.08 4 v P
SH P;
—0.10{ B
—0.12l ‘ ‘ ‘ ‘
1.4 1.6 1.8 2.0 2.2 2.4

B 7 pi.p5, Py, pEETHHIRA
Fig. 7. Relation between p%, p5, p5, pf and T*.

MIEL T W RLE A TR T B R R T g T
Thiss. W TR TR, 2R shReRg i, fi
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4 % b
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SCH IR RSB RS L > 8 1 54 N 5 ik
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JE TR BE 0.80 38, X 73181 R AR F8- 35030
PAEAT T T a1, SN T 04 < LF <17 5%
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Abstract

The expression of equilibrium pressure tensor for uniform systems derived from Virial theorem can be
divided into two parts: dynamic pressure tensor and configuration pressure tensor. The local mean pressure
tensor is obtained by physical analysis of the equilibrium non-uniform system. In this paper, this expression is
derived in a more concise way. The theoretical relationship, with undetermined parameters, between the three
parts (the volume contribution, the surface contribution and the line contribution) of the average configuration
pressure of a homogeneous fluid system and the local average size L" with the atomic diameter as length unit
greater than 8 is given. Taking argon as an example, molecular dynamics simulation is carried out by using the
Lennard-Jones potential between atoms at temperature 180 K and density 0.8 (atomic diameter)?. The
simulation curves of configuration pressure and its three parts are given, and the undetermined coefficients in
the theoretical relationship under the condition of L" > 8 are determined. It is found that for L* > 2, With the
increase of L", the volume contribution decreases monotonously from the positive pressure to the negative total
configuration pressure, while the surface contribution and the line contribution both increase monotonously and
tend to zero, but the line contribution tends to zero fastest. The complex characteristics of various behaviors are
explained physically. It is concluded that the surface contribution and the line contribution can be neglected
only if L are large enough. In nanoscale, the neglect of the surface contribution and the line contribution, i.e.,
the neglect of the boundary effect, will bring obvious errors to the calculation. Finally, molecular dynamics
simulation shows that the configuration pressure increases with the increase of temperature. These conclusions

are significant for optimizing the selection of pressure tensor in molecular dynamics simulation.

Keywords: Virial theorem, molecular dynamics simulation, surface tension, local pressure tensor,

configuration pressure
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