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TOM TAT: Lén ddu tién mdt thé twong tdc cdp gém hai phdn, phdn tuong tdc tinh
dién yéu va phdn tuong tdc gdn dudi dang thé Morse cho hé GeO, dugc xdc ldp. Vdi thé
tuong tdc nay, chiing téi dung dugc mé hinh GeO; vé dinh hinh gém 3000 nguyén tt cé
ndng lugng lién két va cdu triic phu hgp 6t vdi thuc nghiém. Céu triic mé hinh dugc thé
hién qua ham phdn bd xuyén tdm, phdn b6 s& phéi vi, phdn bd gdc lién két va khodng cdch
trung binh gita cdc nguyén tit. Két qud tinh todn cho thdy tdt cd cdc thong sé vira néu ciia
mo hinh phix hop 16t hon vdi thuc nghigm so véi két qud mé phdng ciia mét sé tdc gid khdc
vita cng bo.

1. GIGI THIEU

GeO, 1a vit liéu c6 thanh phian hod hoc va cdu tric tuong tu nhu SiO,, hon nita hai
oxide nay con cé mot s tinh chat vat 1y khd giong nhau. O trang théi tinh thé GeO; tén tai
3 hai dang [1]: quartz ¢6 cdu triic dang ti dién véi 4 nguyén tit O bao quanh mét nguyén tif
Ge v6i khdi lugng riéng tudng ddi nhd 12 4,28 g/em’; rutile ¢6 ciu triic dang luc gidc véi 6
nguyén tif O bao quanh mét nguyén t Ge vdi khoi lugng riéng tudng (ng tuong ddi 16n 14
6,25 g/cm’. Dang rutile GeO, thi bén vitng & nhiét do va 4p sudt thudng, ngudc lai cling &
di€u kién nhu vay thi SiO, lai bén vitng vdi cau tric dang quartz. C3 hai loai oxide nay déu
12 nhitng chat d& tao thanh trang thdi vo dinh hinh (trang thai thuy tinh) véi cdu tric dang
mang ti dién, don vi cdu tric khi d6 12 GeO4 hay SiO. 8] trang thadi vd dinh hinh cd hai
oxide ndy déu 1a chit bdn din. Khéi lugng riéng clia GeO, v6 dinh hinh vio khodng 3,60-
3,70 g/cm’ (xem trong [2,3,4]).

Trong khi SiO; v6 dinh hinh (VDH) 1a vit liéu rdt quan trong trong cong nghé dién ti
va dia vatly va vi vy ma oxide nay dugc nghién cttu rit nhiéu bing thuc nghiém 1in md
phdng trén mdy tinh, thi nguge lai GeO, VPH dugc nghién cifu it hon nhiéu. C6 thé 1y gidi
mdt phan hién tugng trén 12 do GeO, VPH dudc iing dung it hon trong thuc t&, do nhiét do
néng chdy qud thdp (khodng 1378 K) so vdi SiO, (vdi nhiét d6 néng chdy tuong ing 1a
1995 K, xem bai clia Gutierrez [3]). Tuy nhién, gan diy su chii § d&€n GeO, ting 1én nhu 12
mot loai vit liéu thay th€ SiO, trong nhitng di€u kién lam viéc it khic nghiét hon. Trén
thuc nghiém, GeO, VDH dudc nghién cifu bing nhiéu xa tia X [5], nhi€u xa chiim neutron
(6] hay k§ thudt NMR [7] hodc k&t hgp nhiéu xa tia X, chiim neutron va nhidu xa tia X bt
thuting [8]. C6 su tring hgp t6t giita cdc s6 liéu thuc nghiém vé ciu tric clia GeO, VDH,
trung binh ¢6 4 nguyén tif O bao quanh nguyén tir Ge va c6 2 nguyén ti¥ Ge bao quanh mot
nguyén tf O (xem trong [5,7,8]). Cdu tric cia GeO, VPH c6 thé xem nhu 13 mdt mang
polymer khéng trit tu véi don vi cdu triic 14 GeO4 nhu di ndi 3 trén. P6 dai lién k&t Ge-0
1a 1,739 A [6]. Khodng cdch trung binh Ge-Ge 12 3,18 A, clia 0-O la 2,85A [6]. Géc lién
k€t Ge-O-Ge 1a 130° [7]. Céc gid tri tuong ty cling tim thdy trong [8] ma ta s& khio sit chi
ti€t hon bén dudi.

Tuy nhién, d€ c6 nhitng thong tin chi ti€t hon vé cdu tric GeO, VDH thi phii ti€n
hanh md phéng trén mdy tinh. Cho dén nay c6 rat it k&t qué md phdng cho hé oxide nay,
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bdi vi con thi€u mot the twong tdc phit hgp cho cdc nguyén ti trong hé. Gutierrez va Rogan
dd md phdng ciu tric GCOz 16ng trong m6 hinh chifa 576 nguyén ti bing phuong phip
bBdng luc hoc phan t & nhiét do 1500 K va 3000 K. Ho d4 khdo sit ham phin b3 xuyén
tim, phan b3 s8 phéi vi, phin bd géc lién k&t va su thay ddi cic dai lugng trén dudi tdc
dung ctia dp sudt tir -2 GPa dén 30 GPa. Két qui md phdng cho thdy, & 4p suat 0 GPa thi
GeO, 1éng c6 cdu tric dang tf dién nhu di bigt va géc Ge-O-Ge bing khodng 130° nhur
cia GeO, VDH. Bén canh d6, hién tugng chuyén pha cau tric trong GeO, 16ng dudi tdc
dung ctia dp sudt cao cling dugc khdo sdt. Mot diéu cin luu ¥ 13 th€ twong tic ma Gutierrez
diing 1a thé tuong tac cip do Oeffner va Elliott [9] tinh tif cdc nguyén ly ban diu cho trudng
hop GeO; ¢6 cau triic tinh thé. M6 phdng tudng ty cho GeO, VPH ciing dudc tién hanh bdi
Micoulaut [10] véi cling th€ tudng tic vita néu, di€ém khdc biét so véi Gutierrez la
Micoulaut dung dién tich cho ion Ge va O 18n hon (+4 va -2, trong khi cda Gutierrez dung
12 +1,5 va -0,75). Theo chiing t6i, k&t qud mo6 phdng ciia ca hai nhém tac gid trén phi hgp
chua 5t vi thyc nghiém, nhat 1a khodng cich Ge-Ge bing 3,30 A 13 kh4 16n so véi thuc
nghiém 12 tir 3,16 A dén 3,18 A. Hon nira, ning lugng lién k&t ¢6 phi hop 3t véi thuc
nghiém hay khong lai khéng dugc dé cép.

Do vay, muc dich nghién cttu clia ching tdi 12 xdc dinh m6t thé tuong tdc cho hé
GeO; (cd 16ng va VDH) dé k&t qud m6 phdng phit hgp t6t hon véi thuc nghiém ci vé ciu
tric 1an niing lugng lién két. Tir d6 6 thé ti€n hanh nhitng nghién ciu rong hon sau niy
cho hé GeO,.

2. PHUONG PHAP TiNH TOAN

Theo k&t qud thuc nghiém va mé phdng [2], trong cdc hé oxide tén tai cdc dang lién
k€&t cd ban nhu sau: lién k&t ion, lién két c6ng hod tri, lién k&t van der Waals. Lién k€t ion
thé hién qua tuong tic xa 1a tuong tdc Coulomb, cdc lién k&t con lai thé hién qua tuong tic
gan. Chinh vi vy, th& tudng tdc gilta cdc hat trong oxide c¢6 dang tdng quat nhu sau [11]:

U, (=2 i (7) (1

86 hang dau trong (1) 12 tuong téc Coulomb vdi ¢; va g; 1an lugt 1a dién tich cdc ion
trong h¢ oxide. S6 hang thit hai md t tuong tdc gin trong oxide. Bi€u thifc ciia phin thé
hién tuong tic gan @, (r) ¢ dang khdc nhau trong cdc thé tuong tic khdc nhau di dudc

dung trudc day, vi du vdi th€ tuong tdc Born-Mayer va th€ BKS (mét thé cai ti&n tit Born-
Mayer) thi :

A4,
?,()= B, exp(-C,r) - =F @

Th& Born-Mayer va th€ BKS c6 chung dic diém la tuong tdc gan y&u hon ddng k€ so
vGi s6 hang mo t4 tuong tdc xa (dién tich céc hat thudng c6 gid tri 16n). Cdc th€ nay va mot
vai th€ khdc cé dang tudng ty dong vai trd quan trong trong md phdng hé oxide sudt 10
ndm qua, nhung ciing th€ hién mdt s6 nhuge di€m 16n nhu khong thé hién ding su di
thudng cla khdi lugng riéng cda SiO, khi nhiét do thay d6i [12], hay khong cho phép tinh
todn mot cdch chinh xdc cdc dic trung cd hoc clia SiO; (xem trong [13]).

Gin day, viéc ting dung mot dang th€ tuong tdc cho hé SiO, véi phan tuong tic tinh
dién y&u hon binh thuding (g; va g; ¢6 gid tri nhd) va phin tuong tic gin c6 dang clia th€
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Morse dua dén mét s6 k&t qua budc ddu khd quan hon cdc thé tuong téc ¢ dién [14,15).
Khi d6 phan tudng tdc gan cé dang nhu sau:

@,(r) =D, {exp[m —RLJ —%xpBy(l —fﬂ} 3)

Do Si0O, va GeO, giéng nhau vé mit cdu tric va cdc tinh chat vat Iy, nén khi xdc
dinh th& tuong tic cho hé GeO, chiing t6i chon thé tudng tic ¢é dang nhu vira néu, hin
nhién cdc hé s8 trong thé tuong tic dudc tinh lai sao cho ning lugng lién k&t va ciu tric
ctia md hinh GeO, phit hgp t&t véi thirec nghiém. Cudi ciing véi hé GeO, chiing tdi x4c dinh
dudc th€ tong tic ¢6 dang nhu sau:

u,ir)= L +.Dj {exp[y[l - RLH -2 exp[% y(l - RLH} (4)
' ¥ 0 0

v6i gge = 2e Vi go = -le, trong d6 e = 1,6.10""° C. Cin luu ¥ riing dién tich cla cdc ion Ge va
O & day rat gin véi gid tri tinh dudc trong [9] va sau d6 dugc diing trong [3] véi cdc gid tri
trong ng 1a +1,5¢ va -0,75e. Céc hé s& con lai thé hién qua bang 1.

Chiing t6i dung hé GeO, VPH trong md hinh ¢6 3000 nguyén tlf (2dm 1000 nguyén
tr Ge va 2000 nguyén t& O) trong kh6i vudng cé canh L = 36,235 A, dng vdi khéi lugng
riéng 1a 3,65 g/cm’ phil hdp véi thuc nghiém. Piéu kién bién tudn hoan dugc dng dung dé
han ch& dnh hudng cla kich thuéc nhd cda mé hinh 1&n k&€t qua tinh todn. Md hinh dudc
dung bing phuong phdp hdi phuc tinh, ban diu cdc nguyén t& dugc phin bd trong khdi
vudng mdt cach ngiu nhién rdi 1an lugt dich chuyén cdc nguyén tf theo chiéu luc tdc dung
mot doan nhd.

Bang 1. Cdc hé sé trong th& Morse thé hién tuong tdc gin trong GeO,.

Tuong tic | Dy (eV) Y Ry (A)
Ge-Ge 0,014 | 153744 | 3,750
Ge-0O 4,100 8.6342 1,750
0-0 0,044 | 10.4112 | 4,400

Sau 12000 budc héi phuc niing lugng mé hinh gidm din cho dé€n gid tri cyc tiéu dng
véi trang thdi VDH. Bdi vi cdc nguyén ti trong md hinh dung theo phudng phdp nay khong
c6 dong ning, nén mé hinh nhin dugc Ung vdi trang thdi VDH & nhiét d6 0 Kelvin. Chi tiét
hon vé phuong phap c¢6 thé xem trong [16].

3. KET QUA VA THAO LUAN

3.1. X4c dinh niing lugng lién ké&t ctia mé hinh

Véi th€ tuong tdc nhu da néu, ning lugng cuc ti€u cda mé hinh c6 3000 nguyén ti
dat gid tri 6n dinh 1a -45.294,7 eV. Chiing t6i tinh ning lugng theo s6 mol clia phin ti

GeO, va tim dudc ning lugng tuong dng cho mdt mol GeO, la -4.365%. Py la ning
mo

lugng cin cung cAp d€ mot mol GeO, phan rd thanh nhitng ion Ge** va O r3i rac ing véi

thé tudng tdc ma ta chon bén trén, do d6 biing va ngudc diu voi ning lugng lién két.

Tir s8 liéu thuc nghiém cho GeO, tinh thé [17], ta ¢6 céc s6 liéu nhu sau:
e Ning lugng nguyén tif hod clia Ge: 377 kJ/mol.
e Ning lugng nguyén tif hod cia O: 249 kJ/mol.
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e Enthalpy hinh thanh GeO, : -580 kJ/mol.

e Ning lugng ion hod mdt nguyén tlf Ge sang ion Ge'*: 7,90 eV.

e Ning luong ion hod mot Ge'* sang Ge**: 15,93462 eV.

e Ning lugng ion hod mét nguyén tf O sang ion 0": 6,76 eV.

Nhu vdy, d6 16n ning lugng lién k€t clia mdt mol GeO, & dang lién két ion Ge* va

0" nhu da chon trong mé hinh 1a: _

E =1455,01+ (7,900 +15,93462).96,485 + 6,76.96,485 = 4406,9219——“

: mo
trong d6 hé s6 chuyén ddi tr eV/nguyén t sang _ﬂl 12 96,485. Ta nhan thiy ning lugng
mo

lién k&t cia md hinh tinh dudc ¢é gid tri gin vdi gid trj thyc nghiém cho trudng hgp GeO,
¢6 cau tric tinh thé. Ning lugng lién k&t mdé hinh GeO, VPH nhd hon so v8i GeO, tinh thé

khodng 41% 1a hgp 1y ng vdi ning lugng tinh thé hod cia GeO, VDH.
mo

3.2. Cau tric mdé hinh GeO; VPH
3.2.1. Him phén bd xuyén tdm g;(r)

Ham phin bd xuyén tdm riéng cia md hinh GeO, VPH dugc m6 td trén hinh 1. Cdc
ham phin b3 nay cé dang tuong tf nhu cho hé SiO; va giong nhu cdc ham di nhén dugc
cho GeQ, 16ng trong [3], GeO, VDH trong [10].

204 ! i
: Ge-Ge
- - Ge-O
—_— 00
E
o 10
o fd M
o 4 8

r(A)

Hinh 1. Ham phan b8 xuyén tdm riéng gij( r) ctia m6é hinh GeO; v6 dinh hinh,

Bén canh d6, chiing t6i ciing tinh ham phén b& xuyén tdm tng g(r) cho trudng hop
nhi&u xa tia Rontgen theo hé thifc sau:

X,zflzg“(r)+2X1X2f|f2g,2(?')+X22f22g,_2(r)
X/, + X.10)

g = &)

trong d6 X, va X la nSng dd nguyén tr Ge va O (v6i X +Xa=1); f1 va f> 12 hé s0 tdn xa tia
Rontgen clia nguyén t& Ge va O. Ching t6i chon f;, =0,8193x107* A, £, =0,5805x107*A
theo dif liéu trong [3]. Him tng g(r) thé hién qua hinh 2. Ta thd'y k&t qua tinh to4n phii hgp
rit tot vdi thuc nghiém cho toan b vi tri cdc dinh cao. P96 cao clia dinh ¢6 su sai 1éch doi
véi dinh thit nha't, nhung dudng thyc nghiém va dudng tinh todn xem nhu tring khit d6i vdi
cdc dinh con lai. Su sai 1éch vé dd cao tai dinh thit nhat cé thé 1y gidi mdt phin 1a do su
khdc biét vé nhiét do giita md hinh va thuc nghiém. Do nhiét d6 mé hinh 12 0 Kelvin, thip
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hon ra't nhi€u so véi thuc nghiém nén dd cao clia ham tinh todn cao hon thuc nghiém. Tuy
nhi€n, sy phd hop véi thuc nghi€m c6 thé xét dén cdc y&u t6 khic ma ta dé cdp bén dudi.
Can luu ¥ riing sai biét tuong ty ciing im thdy khi mé phdng GeO, 1dng vA VPH trong
[3,10], do d6 cao dinh ddu tién cia haim g12(r) cho cép Ge-O la qud 16n so véi thuc nghiém.

Tinh todn
8+ O Thyc nghi¢m -

) 4 8
r(A)

Hinh 2. Him phén b& xuyén tim téng g( r) cia GeO, vd dinh hinh.
3.2.2. Phan bd sd phdi vi, phan bd géc lién két

.

12

8
S0 phdl vj

Hinh 3. Phan bg s6 phai vi trong mé hinh GeO, v6 dinh hinh.

Phén b& 56 phéi vi trong mé hinh GeO, v6 dinh hinh dudc thé hién qua hinh 3 gi6ng
v6i trudng hgp GeO, 16ng trong [3]. Phan b& cho cip Ge-Ge c6 dinh tai 4, cip Ge-O ciing
¢6 dinh tai 4 nhung rat nhon cé nghia la phin I6n nguyén t& Ge c6 4 nguyén tr O bao
quanh thé hién cu tric dang ti dién. Trong khi d6 phan bd cho cdp O-Ge va 0-0 Iin lugt
c6 dinh tai 2 va 8 tudng ty nhu trong [3]. 88 phdi vi trung binh tuong tng c6 thé xem & bdng
2 bén dudi.

DPE€ hiéu bi€t chi ti€t hon v& ciu tric cla md hinh, ta can khdo sit phin b& géc lién
ké&t. Phan bd chi ti€t cho toan bd 6 loai géc lién két da dugc xdc 1ap va thé hi€n qua hinh 4.
Cén luu y riing, v6i trudng hgp tf dién chudn thi géc O-Ge-O bing 109,47°, géc 0-0-0 1a
60° va géc Ge-0-O la 35,26°. K&t qua tinh todn cho thy phan b8 géc Ge-Ge-Ge va 0-0-0
c6 dinh 1an lugt tai 60° va 58°. Phin bd géc Ge-Ge-O va 0-O-Ge c6 dinh lin lugt tai 29° va
36°. Tudng tu, phian bd géc O-Ge-O c6 dinh tai 107° gan véi gid tri clia t& dién chuin 12
109°. V6i phan b6 géc Ge-O-Ge thi c6 phifc tap hon, ¢6 mot dinh tai 124° ddng thdi c6 mot
dinh bén canh tai gid tri géc 132° hoi thdp hon mot it. Nhu vdy, néu tinh trung binh thi ¢6
thé xem phdn b8 nay c6 géc cuc dai trung binh tai gid tri 128° va gn vdi gid tri thuc
nghiém 12 130° Sai 1&ch nhu th& 1a khdng idn, n&u tinh dén sai s& trong tinh phan b&
gocla £1°

Qua cdc phién tich trén, c¢6 thé k&t luin ring mé hinh GeO, VPH nhan dugc ¢é ciu
tric dang mang uf dién, véi don vi cdu tric cd ban 12 GeOy (chi€m 96,6% s6 don vi cidu
tric trong m6 hinh), nhung don vj cdu tric ndy ciing bj bi€n dang mét it so véi td dién
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Hinh 4. Phin b& géc lién k€t trong md hinh GeO, v6 dinh hinh.
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chuéin (c6 su sai 1éch vé géc lién k&t cling nhu do dai cla cdc lién két). N6i cdch khdc,
GeO, VPH ciing ¢6 cdu tric dang ti dién tuong tu nhu quartz GeO, nhung & trang thdi
VPH tif dién bi bién dang mot it. Ngoai ra trong md hinh GeO, VPH ton tai hai don vi ciu
triic khdc 12 GeOs va GeOs nhung s6 lugng khéng nhiéu (t6ng cong c6 khodng 3,4%) tuong
ty nhu trudng hep clia SiO; 18ng va VDH [2]. Trong cdc géc lién két thi géc O-Ge-O va
Ge-0O-Ge 1a quan trong hon ci. Bdi vi géc O-Ge-O cho ta biét cdu tric bén trong cia mdt
don vi cau tric cd s& GeOy, con géc Ge-0-Ge cho ta théng tin vé lién két gilta cdc don vi
ciu tric nay dé tao thanh cdu tric dang mang cia GeO, VDH.

3.2.3. M{t s6 diic trung cau tric

Bang 2. Mgt s& dic trung cau tric ciia GeO; 16ng va vé dinh hinh.

Ngudn dif liéu R;; gij Z N I .
1-1 1-2 2-2 1-1 1-2 2-2 1-1 1-2 2-1 2-2

M6 hinhcta | 3,18 | 1,72 | 2,79 | 296 | 21,28 | 3,88 | 429 | 397 199 | 7,79 107° 128°

bii vi€t ndy

Thyc nghiém | 3,16 | 1,73 | 2,83 | 3,80 6,80 3,0 132¢
(8]

Thyc nghiém | 3,18 | 1,75 | 2,82
(18]

Thyc nghiém | 3,18 | 1,74 | 2,85 4,00 | 2,00 130°
[6,7]

Ditliéutinh | 3,30 | 1,70 | 2,85 | 2,25 180 | 3,7 431 | 403 | 2,01 | 837 109° 130°

todn (rong [3]*

Dir ligu tinh | 3,32 1,72 | 2,81 3,00 20 | 4,50 4,10

todéin trong [10] .

* Dit lidu ciia md hinh GeO; I6ng & nhigt dj 1500 K.
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Rjj 1a khodng cdch trung binh gitta cdc nguyén t; g 1a do cao dinh cuc dai dau tién
ciia ham g;(r) ; Z;; 1a s phGi vi trung binh cho cic cip nguyén ti loai i va i Gpgeo 12 gid
ri trung binh cla géc lién k&t O-Ge-0; b, ,_, 12 gid tri trung binh cia géc lidn k&t Ge-O-
Ge. D€ don gidn, ching t6i ky hiéu 1-1 13 cho cdp Ge-Ge, 1-2 la cho cip Ge-O, 2-1 1a cho
cdp O-Ge va 2-2 1a cho cip 0-O.

Ching t5i thé hién mdt s6 dic trung cu tric cla GeO, VPH nhin dugc bing thuc
nghi¢ém va mé phdng, bén canh d6 ching t8i ciing dua thém vao s8 li€u mé phdng cho
trudng hgp GeO, 18ng d€ tham khdo. Qua bing 2 ta thiy k&t qui md phdng ciia ching t6i
phd hop khd t6t véi thuc nghiém va k&t qua tinh todn ciia cdc tdc gia trudc day. Mot diéu
cin ghi nhén la khodng cdch trung binh giifa cdc nguyén t trong mé hinh cda chiing toi
phi hop 8t hon so v6i k€t qud mé phdng trong [3,10]. Syt sai 16ch 16n vé d6 cao dinh diu
tién cla ham phan bd xuyén tim cho cip Ge-O 1a khd 16n va d6 1a diic diém chung cda ci
3 k€t qud md phdng so véi thuc nghiém. Mét didu cin luu ¥ nita la gid tri trung binh cla
géc Ge-O-Ge trong bai vi€t nay 12 khodng 128° phit hgp kh4 tt v6i thuc nghiém.

4. KET LUAN

Cudi cing chiing t6i c6 mot s8 k&t ludn sau day:

— Da xdc dinh duge mot hé the twong tac cho hé GeO,. K&t quéd md phdng cho thay
cdu tric m6 hinh GeO, VPH véi th€ tuong tdc vira tim dudc phi hgp khd 16t véi
thuc nghiém.

— Ning lugng lién k€t clia m6 hinh ph hgp rdt 5t véi thue nghiém, d6 13 didu ma
cdc thé twong tdc khdc trude day chua thé hién dugc.

— Xeét toan cuyc, tif nang lugng lién k&t dén cau tric cia mé hinh GeO, VPH nhin
dudc, ¢6 thé két lun ring mé hinh cla ching i phit hdp t5t hon véi thuc nghiém so véi
cdc mo hinh diing thé tuong tic cda R.D. Oeffner va S.R. Elliott.

SIMULATION OF STRUCTURE OF AMORPHOUS Ge0, BY STATICAL
RELAXATION METHOD

Nguyen Huynh Tuan Anh'”, Vo Van Hoang®, Hoang Zung™?
(1) Faculty of Physics, University of Natural Sciences, VNU-HCM
(2) Vietnam National University — Ho Chi Minh City

ABSTRACT: Structure of amorphous GeO; has been studied by computer simulation
in a model containing 3000 particles under periodic boundary conditions. We proposed for
the first time the new interatomic potentials for GeO, which have weak electrostatic
interactions and the Morse type short-range interactions. Models of amorphous GeO; have
been obtained by Statical Relaxation method. Calculations showed that structural
characteristics of the models agree well with the experiment, moreover, the agreement is
better than those observed recently by using traditional BKS type potentials. Furthermore,
the atomization energy of the model has the realistic value compared with the experimental
data. Microstructure of a model has been analyzed through the partial radial distribution
functions (PRDFs), coordination number distributions, bond-angle distributions and
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interatomic distances. Structure of amorphous GeO; model is a tetrahedral network, the
mean coordination number is equal to 4 and 2 for the Ge-O and O-Ge pairs, respectively.

Keywords: Computer simulation, amorphous oxides, PACS numbers: 61.43.Fs,
61.20.Lc, 64.70.Pf, 78.55.Qr, 61.43.Bn
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