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Table ¥ Structural species in silicate glasses in terms of Si-

G bonds.

Nearest Second nearest Middle range
neighhours neighbours distances
Silicate anions
. Si-0 Si0), tetragedral .
Structural species L A Membered rings
coordinations linkage . .
Network linkage
Characteristic . 5-0, 0-0 S5 Si-si
aton pairs
Distance range 1.5-1.8A ca. 3A a~1A

Distortion of
tetrahedra
Abandance of
non-tetrahedral
coordinations

Characters

Number of
bridging
OXygens par
tetrahedron

Qn species

Shape of
Siticate anion
Distribution of
n-membered
rings
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Fig. 1 Sterecscopic snapshot of 2510+ B:Os melt/glass by means of MD calculations (Naem
=1100, T=1200 K}. The large open, smail open and small solid circles represent
oxygen, silicon and boron atoms respectively. Lines represent 5i-0 and B-0O bonds.
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D calclation Random structure
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X-ray or neutrop diffraction
gxperiments

X-ray or neuteon diffraction
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Fig. 2 The general flowchart of the Reverse Monte Carjo method. “{Fourier
Ty means the Fourier transformations. Diffraction intengities or
radial distribution functions {r.d.f) also can be used instead of inter-

ferrence functions.

F(8)ops = TS b Joomnt BFOMEE (r) & B 103 2 ISR (au(7)) &
{75 hovs — Z1FHs)) BT BRELI P & O TR R D RBEHRET

A /6
SITAEIEETORTRALET TR S, —
A, RMC T, MDEL Y 2[R, ik, &

NEW GLASS Vol 7 No. 4 1892

53

i NSV s) 7, N
s ils)= ST £47r v

[g:A#)—1]-sin(s- r)dr

327



ST R oa#, V E NGRS
DT AT LHRTHTHZ
COFENEBIC BT FEEERRT
e EFAOL S BEER T, BT EEFHE
DR HET AL OB FRILAFOA TS
B, BTl AFIAONE ory) ORERE
By aldin, SFah il Tolvi bl 3
HOCEB RS MG 5, S ORBIEERS
BT ORERCITAB LI ICHMERE L
(72 ¥ ZiF 0 AR TH8ENRE, FLFH
*"’c:fw)l*?f' AR TR OGS N A AR
FRBMERE L D - 3 GIRBE T L B S
r&h‘ LI LHBETHDL, Tihbb, BTRY
S 7S AOBRAIIEBKOL I L EEEHY
72l
r{O—0)>20A
P{S1-0) > 1.2
r{Si—8i}»24
ZOHEC LD XS EEFRONIRIEE
m/,F&Eﬁ%%wiﬁiﬁﬁ%&&E%ﬁ
WA AHETFAERLI LATE LN, FhY

R b THEIEREEE LW (20
HEBLTE, BELREPHCLESEERNLE
R TH D), £, AHRENF - H PG
e IR TR LR B E O BT
HHEERTWE,

Si0; flifk/ &7 5 2 MD HEIIC L D#r ey
S AR EF BRI E LT, Si0: 75 29 RMC ##47
PR o 2fERT ST FRAL2WTEX
L TR O EFTERE T 22D
DHH LT HEMAREE R T WOT, JIT
R4 L2 LOERT), OB F2ET
—i34.5 Amdkaen (T 2.246 g/cm™ %
W, MBAT»7 (1 AF o 7136 L%
A O RMC BB & 7% - 72, Bilicai -~ &
JIn X BTHEE (MC ToesRorinF¥—(2
MuTALD) RELTEHFOEM LV RED
WEFHELL, RMCAF» 7T L 28R
HOR(XHE 7T oy P LALLOFEFig 3R
T, 10 HAF 7 RESD RMC 3 B#e ¥ Th 3
S ENh D,

R 8,137 8.158 2,888 [ Z. o0
st 4th \x.\ Tth
\.\\\
\v\kw"b
1\\
N
N
=
ha™
.\ . .
\.\\\ hk
o, 500 s.33s 2,282 p.esif 5,253 ¢ x5z
0 20K 60K BOK 120K 140K
RMC Steps

Fig. 3 Variation of sum of squared residuals {X?) with Reverse Monte Carlo time step. The
bold line is drawn with the same vertical scale.
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Fig. 4 X-ray diffraction intensity patterns (upper} and interferrence {(lower} functions of Ml

{2500 K, teft) and RMC-derived (left) SiQ: melt/glass compairing with experimental
data {curves with noise).
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Fig. B The pair correlaton functions {pch) of the 8i0, melt/glass derived by the MD {left) and
RMC (upper) calculations. The Si-8i, Si-0 and O-0 pcf’s are displayed in each figure.
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Abstract

Detailed and precise structure analyses of
glasses have been desired to understand rela-
tions between structural and physical prop-
erties. The posibility of two methods for such
structural study, moelecular simulations (molec-
ular dynamics (MD) and Monte Calro (MO
methods) and Reverse Monie Carlo (RMC)
methods were disscussed in terms of modiling
of glass structures.

Both these methods has advantages and dis-
advaniages respectively. We should use these
methods complementary, and develope for fur-

ther efficient applications.
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