MW HZE A ]2 58 36 & 5 1 3 Applied Mathematics and Mechanics
2015 4 1 H 15 H M Vol.36,No.1,Jan.15,2015

XEH S :1000-0887(2015)01-0061-09 © BB RIJT 24 % 23 ISSN 1000-0887
AIREE &SR AER
aFHNFEY
x| g Fw,  EDE
(ALFORE BB S HORBRZE s ALk T8, L5 100871)

TEE. T AR PRI R T R A DT AR S | AT FE A
FEAISEL, ReTr Ryt i Z3 [R1RTAS (] b S O0A BRIR B S B R B0 T — 4R P 1 IR 7 S A
SRR AL SR R G, B BN T k3450 B8 A B A R 55, R SR P9 38 19 I8 36
R AL DT S B 2R 45 T R B 119 20 25 A7 3 5 B0 T35 3, L ) BT 2% 14 B L 1E 7 [l ) D
SEEE MR | [N BEAN S 1) AT A, PRI 30 S 4 P LGRS 304 B 1 — A B T L 1
SR 1) T DR 25 RBAR A 5 38 S ) AR 31, 388 3 4 S s I DA 285 e o T 1) AR 1) 1)
N, BB T ] 14930 DA R 1 A T B 5 ) 3R B AR A T T TR MR TR R A AL, R 5L
L b3k B B R TELEE , 7 B REWS 4R R A e HPIRAS | RIS, 3 RRAR 4 b Ak A BR IR BE T AR 44
X 8 W, MRRA; BARREE; JETEEL OBRT R

FESEKS: 039 XERFRRR . A

doi: 10.3879/7.issn.1000-0887.2015.01.005

C1—

Oy BT T N T AR B IR TR R BN T s Bl i BT A T SRR
PR H AR R B, LA E ETTH LR TR E 1, AN n] BEXT 44N I 5 HEA T4 i [ A A AL,
ULAESR , 22 RUEE DT IR AN R R , fift e TF 22 TR SRy S RS 1Y) A PR B B A3t T 7T AL AR
T, BF 7 A B iR 2 RO D5 R AR RS TR B T A BO LA > FRATT A S i
T BE XS BRI R A5 R DR, 7E AT BRI R AT 401 3 ) 24 A5 A R S v b 3 A
TR .

P& — AR ORI A, MU 22 JOBETT 3k 70 A, A58 B8 1) s PP R B — BT R 48, 1T 1
fs, BREAR R SRR T RGN T K ORI AR AT A% 2 A LS X0 TERR
R ARSI H A A BRAY T R GEARABAUTC RO A , SO0 5 R GER 7313 Sy 248
PG BB 1 (e AR AR, R I AR T a8 37 e ANRE 2 B ML Y DR I o 20k 0 57 i
T8 3 757 R E T

el
I &

[}

« WIREBEHEI: 2014-09-24; EITHHE: 2014-11-02
BEETH: EZEARFERES(11272009)
fEEE N XIEPmE(1991—) , &, U], 1442 (E-mail ; 1byili@ pku.edu.cn) ;
JEER (1970—) , 5 VIO m A, B GREIRVEE . E-mail maotang@ pku.edu.cn).
61



62 DI JH b i

Q
©

1 R SRR BIE
Fig. 1 ~ The schematic plot of an atomic lattice
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Molecular Dynamics Simulation of Linear
Harmonic Lattices at Finite Temperature

LIU Bai-yi-li, TANG Shao-qiang
(CAPT of Peking University; College of Engineering,
Peking University, Beijing 100871, P.R.China)

Abstract: A heat jet approach for atomic simulation at finite temperature in both local space
and time was proposed based on the 2-way boundary condition and phonon heat bath, without
any dissipation factor and empirical parameter introduced. A subsystem was extracted from a
space lattice for analysis of the exact molecular dynamics lest the entire lattice was to be solved
numerically. For an extracted linear harmonic chain, the 2-way boundary condition allowed ef-
fective incoming waves fully enter the subsystem, and meanwhile, non-thermal motion and
thermal fluctuation propagate freely out of the subsystem, to realize dynamic equilibrium of the
system energy. During numerical calculation, the 2-way boundary condition worked like a wave
diode which let in the positive-going waves while keeping out the negative-going ones. The nor-
mal mode of phonon heat bath well described the atomic heat vibration, then it was decoupled
into positive-going and negative-going input waves of which the former was used to build the
heat source term. For the molecular dynamics simulation of linear harmonic chains, the numeri-
cal tests demonstrate effectiveness of the proposed heat jet approach, which makes the chain
rapidly reach the expectant temperature, keeps it in a steady state thereafter, and reasonably

depicted the additional non-thermal atomic motion at finite temperature.

Key words: heat jet; finite temperature; atomic simulation; harmonic lattice
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