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ABSTRACT

The structures of crystalline, vitrecus, and hquid S0, were Monte Carlo simulated employing the
potential energy function comprising Lennard-Jones 2-bedy and Axilrad-Teller 3-body potentials.
Although the Si-0-Si angular distributlion functions obtained in the simulation appear to be higher
than the experimenial resulls, the other simulation results including S10, O-Q, and S$i-8i radial
distribution functions and O-8i-0 angular distribution functions agree well with experimental data
within acceptable limits. The most important oufcome in Lhis study is lhat various Si0, forms were

successfully reproduced with the same potential energy function
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Table 1. Lattice Sums for Crystallne Si0, Forms.

Low-crlst Low-quarlz
a®(5i-58i) 4. 0575 4. 1148
a™ (5i-0) 6722 33 8328 37
a® (Q-Q0) 41, 3494 36, 7629
a™(0-51) 4861 17 4164. 88
a? (5i-51) 5 2401 5 6759
a® (8i-0) 202 442 188 9632
a” (0-0) 19, 5795 20, 2410
af (0-Si) 101 221 94, 1546
T (8i-5i-8i) 5. 7840 8, 3242
T (5i-Si-0) -191 313 ~117. 663
T (8i-0-0) 174. 512 185. 381
T (0-0-0) 62 (0504 76. 5801
T (0-0-5i) 174. 555 195. 427
T ¢0-8i-8i) -47. 3405 -20 4278

A 23w Al 5% ( 1986)

(49)

S0l ATehe 4 145k Aol wwdl Fa
CENEC RN ELE 0 EEE R
ot A H2e olE BEE B AYdE AL
“ 5 ol RTh B w4 of sliEEE Foh o
AL W o] B8] elebut ¥ 4 fle
oA AEE FEE -acwa%% At Bl o Fol

A :rw v
(3) - (@ Kol E47

v &8y fqp- 0) ToSi=50 » Lo CcO=0On Zc5i='5r—5i)
Zeo-p-012% Siz, Siy, 0p ¥ 0, 2xEg
2 %)% { bond strength), 2 72 o] (bond length) =
} 813t vlelepe el A sk, Siak 08 &3
sl #l 8 < { cross-parameter ) -5, =
Zesi-si~o B
- quartz @ low— cristohalite of] off &1 2504
A= Wil o 5 PEF2f, =&
¢l €4t stability criterian (Ta_\% =0)
e gAshlsh S0 o e 19 Y
Aol A Al g i -ax-*r-o} Az g )
A ol o1sieh, olelal w2
2 —372—01-71 e
stobalite &} low- guartz ¢ cff & A5 7 2
2 A el 4 HshA gk F20] B ulg}
low~ cristobalite 2] @2 -+ 2.14 % W3} ( factor 1.0214)
Azlz, low-quartzol] v G gE —2.08 % B

Si 04 T—HE]-nHﬂ] |42,

o rua H2 [

i

€ (5i—~0)» T (gi-m
Zgi~0-0> = DLG| (3) &2 Ol low
Alekss)

L E
singular condition” low— cri-
PAES

Ral #ha)

e — 164 %wh] M3l factor 0.9800 ~ 0.9836 3 A
Aol ok & A Zggegi—01 & Zigimg-o0y 7

sdelm =, (Axilrod - Teller &, 2} Z& &< cka] zh&
shdEt) o) HAETE 2 s & Zesi-0-09
vl o #A#lrt ] 2 oset 2 Bl o] 2 oget
sle] = bl 4 ®lEled 7t parameter set # 1
42 (2ol A8 set #£8xL set #120 Al )
Aehslek o] 22 45 4 4 gl%o] quartz®] Z
AW g Sk w6 gmgr 9 Zegi-
2 Frrehe i,

Zhagioh, 2=

foesi=00 A Zisi—n—o

¥ odre AR, sldd el
glvh, zeln fLa»] szl Alge] e
5170 chuster-£8 #lel 722 w8l Ao} 2z
& Si/0 A2xle| gt xl-gullom el dglew
o] &) 7 Ho|c oh]}ﬂ__g_ wk2 %l A ( semi - empri-
cal) PEFE 2[Msl= o4k wE #ele] S5i/0 4

2] FFAo = *‘ifa i+ #+te] PEF para-
meter set 5 Fu|she A2 23 oldcl weld &
e 3-body F 5 A M FSe] 4] FulE ffe]2 w

o]+  parameter set -3 —.—ﬂ o]-oq

T e ol

. O
Ed



Table 2. Determined Sets of Parameters
NO | CRISTOBALITE | QUARTZ| EPSILON(SI-O) | RO (51-O) Z(SI-S1-0} Z(51-0-O)
1 1-021400 - 979200 32695.815 1.6966508 15006675 1507529 . 5
2 1-0214G0 . B79600 34457.595 1.6860727 13671285, 651404 . 11
3 1.021400 . 980000 36317.222 1.6754 765 12335918. 204721. 28
4 1.021400 . 980400 38281. 717 1.5643549 11000540. 1060846 - 7
5 1-021400 . 980800 40358. 788 1.6542002 9665161-4 1916972 . 1
6 1.021400 . 981200 42556.919 1.6435045 A329783.0 2773097 . 4
7 1.021400 - 981600 44885 458 1-6327596 60594404, 7 3629222 .8
8 1.021400 - 982000 47354. 781 1.6219571 5659026. 3 4485348 .2
49 1.021400 - 982400 49976. 331 1.6110881 . 4323648. 0 5341473 .6
10 1.021400 . 982800 52762 870 1.6001432 2958269, 7 6197599 . 0
11 1-021400 . 983200 55728-618 1.5891128 1652851. 3 7053724 . 4
12 1.021400 . 983600 58589 474 1.5779864 317512.6 7900840 -8
13 1 621400 . 984000 62263. 279 1. 5667530 - 10r17865. 4 BTHR97S -2
14 1.021400 . 9B4400 G5870. 114 1.5554008 - 2353243.7 9622100 . 6
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EPSILON (S1-51) = 37745, 000 RO (SI-81) = 2 2500000
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Table 4. Mean Peak Positions for RDF and ADF

type of f " ..
810, form Crystalline Vilreous LJand
sonrce of | present exp EXD present EXP cale calc present
ftems data work [1s: 203 | work (107 r4) ral work

] 3 0-3 2 3 0-3 2 3 05-3. 5
T51-8i (3 08) | (2 077 (3 137 | (1L 617D (3. 2)
L5117 L60 —[1 517 L5L9

r5i-0 (L 605) 1 61

(L 59 2|C1 604 (LEB) | (281 (LG

i 23-2.8) 2.60— | 256 —12 328 2 2-3 05
Q-0 (2 57)| 2 65 2 63| €237) (2652
0-8i-0 65-120 103. 0 95- {20 103-116 | 140-180
angle (190) | 1L 7 (107. 5) (0 4| 186
Si-0-5i 135-175 140- 180 83-130
angle (1550 | (146 440 (1473 (166 | € 144|153 3 {151y | (1082

B
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The values in brachets are mean peak posihons .
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