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Abstract: We describe the calculation of thermal expansion coefficient of a-quartz using
a molecular dynamics simulation method. Interatomic potentials are important for the
MD calculation, and we used a generalized potential function [1]. The coefficient is calcu-
lated using a differential operation of the temperature dependence of the lattice constant
obtained from the NPT ensemble molecular dynamics simulation. Reasonable agreement
is found between the analytical results and measured data.

1% &R

MRS 1T B EAIE 2 11, BB L LTOWHED~ 7 n bl BLeRT, 4%, 14, &F
= ORI T OEBICESOTEMLL Y T3 b0 THs, LeLARAD, §ihi STk T Rl BHICHRE
RS SERETHY . BE, FEH. B & BICELT 20 TRITHICRZES Z LRTRIREHETR
22, B, BHEMORBRICHEN. HFY Ial—a VREO—OTH A TEARE (MDIE) 2HEst
ERRICERICEASND L O RoT, TOFHEIRTELRIAAVEREERICESE, SRTFICONT
EE AR SRS L& 2 2 DARIT ORI L EE R KD, HFHNEEAVTEROMEEEHET S
%@f&éoit\:@#&&%wé:tmib\%@ﬁﬁ\Eﬁ\ﬁ%ﬁmﬁwmagwﬁ%#éﬁﬁmﬁ
BILRTE, %ﬁ%m%ﬁ?%*kﬁ@%&@@ﬁ%(%kﬁ\ﬁéﬁ\%ﬁﬁﬁéwm%%EtE)%%
BOETHRL, SEOMEEERDHILENTED,

AFETEIOL > REEEbLIC, HTBH%E MDE) KEda— R EORERE BT 58
PERO LT3, BEFEREERIZESA A A2 EPLART Ve VTV (1] 2R, BE, EH—ED
Gt (NPT 7Y Hr7A) FTTvial—vavgifok, InbOMITHREZREL LB L., BERRRA
ERET 5, : -

2. HFEKEE
2.1. WE
SSFENEE L L, e P OEBHFERRICHE D N EOKT 523 EBNARESX, TOEHFR

ﬁ%ﬁﬁﬁ\Lfﬁﬁﬂhméﬂ%wuﬁkﬁﬁ%*b\»h%%ﬁbfﬁ%wi%%ﬁb FD~r aipk
B, ¥-RROBITRAOHEERADLOTH D,

Title: Calculation of the thermal expansion coefficient of quartz using molecular dynamics simulation
Authors: Yong-Seok SEO, Yasuaki ICHIKAWA and Katsuyuki KAWAMURA*
Address: Dept. of Geotechnical and Environmental Engineering, Nagoya Un1vers1ty, J APAN
Tel: +81-52-789-3830; e-mail: seo@genv.nagoya-u.ac.jp
Address: *Dept. of Earth and Planetary Sciences, Tokyo Institute of Technology, JAPAN
— 103 —



MOKTF SN EZIRELEBTFOEREE m;. BRI ICBT BRITF i DB M % ri. KT
DT B H% F; L3S BEOEBIRKRIO L S IZREh D,

e - - | W
T DEBFERE RIS T LB TERED, ESETITE LIS 2 RET 5 2 LIt k- Tol
FRIZBWTNHE r OFHE v, IEE a KD D, Z 2 Thd Verlet DFEZ N3,

ri(t+At) = 2ri(t) — 7t — At) + (At)zF;%(f) ' . o

ri(t + At) — ri(t — At)
- 24t | G)
ST R ORIt — At t+ At ORFEERE BT, B 11280 SHERFET 50T, BEE L L1 At
EFEEOTRBEED, o THERIEZ nAt(n = 1,2,3, - ) I8 DRITFOME L EEDENIRE 5,

2.2. R¥EHEEER

AR TIIRFEHEERICES A A 2EPLART oY VETA 1 ZAW, NI A—FIEZERD
RREEELEECRFT AL OO TEHNEHRE I ZATERICLVREENE, 22T @) XOFE1E
i% Coulomb M, % 2 HILITEKREIERE. £ 3HIIPERT - B FHEEMASE (van der Waals IH, Fid,
ERAEBRT ¥ VIEH), E4EIFTFEN - £ERERT ¥ ¥ VIE (Morse lH) TH B,

ziz;€? a'+d'—Ti' CiC'V
Ujlrg) = = ,Jj + fo(bi +b;) exp (—z T b; J) =y
- i i 15
+ Djj [eXP{—Qﬂij(Tz'j —1i;)} — 2exp{—PBij(ri; — 7"2})}] ' (4)

Uij(rsj) : BB rs & v ICHDRFRUTER T HRT Vb
(rij = |ri — rjl, r3; » RETICHDRITRICA A2 OFHERE)
z, 2 1 ZEB L jEBONTOAF Ul (e BEXKRE)
fo: BIZBASEHDOWEESR : fo=1[kcal/(mol A)]
a,b,c: MEIEH. FRT TRIEREZZENIMHERTLLOCRDLND,
D;j: KT ¥ VEBOERSE  [keal/mol)
Bij : R EHRD BEE [1/A]

F 1 a—FEOMBIERE YT, 7L, w(g/mol) ITRFETH D,

#£ 1. a —FA% (Si0y) DM EHER
w z(e) | a(A)|b(A)|c(A) || Morse ™ | Dyj (kcal/mol) | 8 (1/A) | r* (A)
O | 16.00 | -1.200 | 1.926 | 0.160 | 20.00
Si| 28.09 | 2.400 | 0.945 | 0.090 | 0.000 Si-O 74.0 2.00 1.51
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