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Genetic Algorithm Simulation for Deposited Structure of Atoms

Koji MIYAZAKI, Takayoshi INOUE and Kunio HIJIKATA

In this paper, molecular simulations using a genetic algorithm are conducted to investigate the
stability of deposited atoms on a substrate. First, to confirm the validity of the method, the stability
of structures of L-J clusters is studied and it is successfully shown that a stable 13-atoms cluster has
a well-known icosahedral structure. Then using this method, the stability of structures of deposited
atoms on a solid surface is investigated. The results show that deposited atoms have either an island
or a layer structure, depending on the combination of intermolecular potentials of the deposited atom
and the substrate atom. Furthermore, to apply the method for systems having a certain temperature,
a new method using a modified intermolecular potential is proposed. The results of the advanced
simulation agree qualitatively with those of the MD simulation. Although the GA simulation gives
good results, it also requires much less CPU time than MD simulation. Therefore, it can be concluded
that the GA simulation is a superior technique for examining stable structures of many-particle

systems.
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Fig. 1 Calculation model
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Fig. 2 Schematic of the algorithm
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Fig. 3 Methods of generating new genes
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Fig. 4 Effect of genetic algorithm parameters
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Fig. 5 Stable structure of rare gas cluster(n=13)
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Fig. 6 Difference of total potential energy
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Fig. 7 Stable structure of deposited atom (&,/e=0)
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Fig. 8 Contact angle correlated with Egf
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Fig. 11 Stable structure of rare gas cluster(n=13, £;/£=0.1)

B LI E, ROBEL L THETEEXRELALIE
k%, LHL, ZBEHR TGOS OBRTIZERED
BERRFLLHI DD, RFREIIBVWTHLUTOF
NECHBBEDHEER L2179 .

FTIANF-WIIRFVFEL D pHBEROEZ
LEEZD. FREEDRIIBVWTEHETEZOREI
MIST HEH T AN Fe Z2HTHIEDNDL, HI0IIRT
ABOXMICHAELI A, L2L, ABRIOEZIZHFET
BRI ANE -3 HRE STHRENICRDLZ &I
b, ZOEIIERDLE, —(e~ep X NS FHN
TR VOEBICMEELRFALESL I LERBEYTH
D, RN TERL0ZRT LI IESE A v b L7H
BaFEART >y VRS E LTHY 5. BHED
IHVICEBEOEZHOBRTF PO MEMER X556, &
DEDBATHHELELD 2HEBERD S I LITEFEICH
HTHHH, GARAVAEZ LI2X ) LB I kD 5
ZENTEL.

KA Z DFEIBATEF DFEHERIINE > TRFOME
PRETAHAIERERL. Z0BEE, EFREROLEH
DEFPOBRMELHEEREZITE2I L0, —DDMK
FRE L THIBN TR A EMELRET 5.

DX BEIHEDE, REETIVTOMIIZEL
EF v VI A VFE(DI0) FEEHEEE L2GAIZL D
L E ko, BHIGER)TE 2HEBANICHFLET SR

—_63 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechani cal

Engi neers

474 SRR L T X I s 1 S 0> 22 R T
H 5 3 3 3
g g g g H
iof g|
8+ 4 ® @ °
o L L LA
L : E 3 2 ameg 00 Ahener
g, g gl g § ot ST
I .‘I-' . S IFFTT XA
r covee @ 2 ‘& some coomas
990000000000 ¢ ° @ L] o i
b T
R S S BT 0 2 4 6 & 10
Vo G, X0y

Edepa /Embzz_()

(a) Gd.ep/) /O-xubzl 0

suh

Edepo /esub:4'0

Udep() /qmb:()j

o-depo /Gsubz2‘0

(b) Edepo /€,,=1.0

Fig. 12 Stable structure of deposited atom (€,/6=0.1)

FLRF L TRESIZHEBANTY Y VLA CHERE #4175
7z,

DL LTRDLIZERT TAIHELMD I X
HEMREAR L OB Z BIILIIRY. REGKT/2=6,=0.1¢)
BArETBLIZ10KELAZLDOTH Y, KEHIZIY
K &N ETEEIIN (IR & D % A
Thb. ZOLEZOEESMEHIIGITIRT. HitkD
ARFEEM D L OFERPEEMICD L —HLTwAEE
Ebhrb, ZZTOMD DFFEIIEBUET Y v L
BHWTBLY, BEEDT2O0EB T AL FHhs
KD TN G |

COFEEACTESIARBREOE RO L EHED
fEfT AT o 72(12). EWEET & ERETOL 2R~
YA VRS (Egop/Eyp)s B D TITHD T DEFELED KN
(Chepe/ Tsup) W £, & EITEDHIRIZIT X 2 AHHAER
EEBOBEMPHRTE L, —RIEED FRE LS
12, KRN IWDT 509 DTHEEEROFIKILIES S
EEZONDL, K TR I 7 0@EICB VT LE
EaZE LRI EEOMITAER LY S IIKD A
WoTHBY, RKARDEVI < s unfied @by icH
Mo E S O IR M I D AE 0] % REREC & 72,

5. #

|

AL TIHBENT VI XL 2BV TEEFROE
EEEE IS 2 FEERELL. B0
FHEOEREAWIODI0, AT S A5 DEEH
EERRIZETH, ERTEHHcNhETY vy 75313
ERODDLIENTE, S5HI213 2AKOb OREREEIITE
CHHEAEROBEETH A EKD LN, X5 IR
DEEIRE L U EDBN 247 o 728 25, HEWET

RUERETOLOHTHRT Y v VDT A—¥e o
DIMAEGHLEIL Y, BREOLEHBENRIR, BIRE 2
HEWHHN, I uEEORERRERERT L Vo
ey AR W TICHBT 2 2 ST A .
RICEE T ALF HERB LB R RF vy V%
HObZ LI DHERIBEORIZO ZOFELEHL
77 A8 BLUEROLEREDHEN 27072, i
SORDINIBERBETAY 5 A5 DLEHEEIIMD 2 L
BIEEREEREIICHKL, FROLEHELRE LA -
ELITEDTAD B EAmAE SN, EMMLBREORR L
HHIZENTE., ZOIHIIHEHEHT VT X L%H
Wil lalb—3avilihM D & FEREOMGEN FEVET
BB CFHTLIETEL

X

TR FEH BRI K, SRR OFMA997), 9, TERES.
Mason, M.G., Physical Review B, 27(1983), 748-762..

Stoetfler, D. et al, Surface Science, 251/252(1991), 31-35..

BRI 32 JGR, BRI AT (1994), 125, P E EEE.

AL SR E2%, BIBIEHER Y R A HEB CE1996)317-
318.

Hara K. et al, Physical Review B, 39-13(1989), 9476-9485.

Kersulis, S. and Mitin, V., Semiconductor Science and Technology, 10-5
(1995), 653-659.

Davis, L., Genetic Algorithms and Simulated Annealing (1987), 10, Morgan

)
(2)
(3)
4)
(3

(6)
(€)]

(8)
Kaufmann.

Goldberg, D.E., Genetic Algorithms in Search, Optimization, and Machine
Learning (1989), 1, Addison-Wesley.

TREb G- RE B, 2 27 4 v 7 73 X L(1993), 23, IR R4
A Ed- Hrp B, SR 7 L Y X A(1995), 30, BAETE.
Cheng, M.Y., and Lin, C.S., Journal of Robotic Systems, 14-5(1997), 365-
373.

KHET k- 13 04%, #4658, 62-599, C(1996), 2913-2919.

WA BE, 7 5 285 —D{LF(1992), 203, HEJAE.

NPT A, S BRLAR(1990), 59, ALE.

NBFJE), REERTI(1980), 64, AT HER.

64

NI | -El ectronic Library Service



