FROM LATEST RESEARCH

oot gboogbood

goo0ooodoooooonoddann
ooooonodoano ooodn
gobdodoooooooooogoodgn
gooogno
o oo oo §oo o oo o g
oo

Abstract

Inorganic glasses normally exhibit a network of interconnected covalent-bonded structural elements that has no
long-range order. In silicate glasses the network formers are based on SiO,-tetrahedra of which the interconnectivity is
realized by sharing the oxygen atoms at the corners. Conventional wisdom then implies that alkaline and akaline-earth
orthosilicate materials cannot be vitrified because they do not contain sufficient network forming SiO, to establish the
needed interconnectivity. We have studied a bulk magnesium orthosilicate glass obtained by levitation melting- and-
cooling. We find that the role of network former is largely taken on by corner- and edge-sharing ionic magnesium

species that adopt 4-, 5- and 6-coordination with oxygen.

oooboooboobobooooobobooon
oooooooosiooooooooeoOonoOnon
gooobooboobooboboooboboboon
ggobobooobobuooobboooobooboon
ggobobooobobuooobboooobooboon
gougoooooooooobooobooobo
ggdodooooooooooboobooboo
ggdodooooooooooboobooboo
ggdodooooooooooboobooboo
gbobooboooodanbog

ggdoooooooooooobboboo
O00000omooo0ooooddmgsio,r
oomgoOosionz2200odooooon
ggoboooobbooobbuooobotd
gbooobobgooboob2okKmoono
ggodoooooooooooooboobon
gdodooooooooooooboboo
gdodooooooooooooboboo
gegooooowoobobbbboboo
gdodooooooooooobooboobon
gdodooooooooooobooboobon
goobobobooooooobobooo =g
gobobooooboooon

ggooooooooooooboboobon

200 SPring-8 Information Vol.9 No.3 MAY 2004

U1 Oboobboobooobooboboooboooobo
ooooooodz27ro KOOOO2mmco,00000
gogbooobooboobobooobo

goboboooboboooooboboooboobon
ooooooobooooco,onoooooood
gboboooboboooooboboooboobon
gboboooboboooooboboooboobon
ooooOMmgSioooOooooooO »rnmoo
ooobooooboboooobobooobobbooo

£ % b |



goooboobobooobobooooboboon
goooboobobooobobooooboboon
goooboobobooobobooooboboon
goooooboboboobooobobgooon
gboobooooboboboooboobooon
goooboobobooobobooooboboon
goooboobobooobobooooboboon

oooboooboobobobooooobooboobogoon

goooboobobooobobooooboboon
0000000 0000D0OdSPring-8 BL04B20O O
gooooboobooobooegpoooobgon
goooboobobooobobooooboboon

0000000000 Reverse Monte Carlo, RMCO

gegpooooboobooboooooobon
gooobooboboooboboooooboboon
gooonmooo0oboobooooooobon
goooboobobooobobooooboboon
gooboobooobodoooooooooonon
OORMCOOOODOODOOODODOO OO
005 <0 <300 00XOOOOOOooooooo
gooooobobooobOobOonboobdsoood
goboboooobboooobbooobbooon
goooomoooooobooooobobooon
goboboooobboooobbooobbooon
goboboooobboooobbooobbooon

02 O00O00000O00000O0OMgoOOOO0OO00OO0OON =
4,5 6000000300000000000MgO, :

MgO,: 0 00Mgo,: 000

goooobooobooboooboooboon
ooooomgo,000000O00MgO,l Mgo, [
gbobooobobobooobooboooobon
gbobooobobobooobooboooobon
oooooooooooooooooMmgo,non
gboboooboboboooboobooboobon
gboboooboboboooboobooboobon
goooooooboooboboooooboboon
gboboooboboboooboobooboobon
oooooooooooooooooodMmgod
goboozooooooooobobooobooo
oooosio0d0OdoOoOoooooooooan
hexagonalU OO O OOOOOOOOOO =OOO
gbobooobobobooobooboooobon
gbobooobobobooobooboooobon
gbobooobobobooobooboooobon
gbobooobobobooobooboooobon
goboobooooboooobobbooobbobooonn
goboobooooboooobobbooobbobooonn
goboobooooboooobobbooobbobooonn
ggoboobooooooboboobooboon
gboobooogbgoboonooo
gopooogoogspring8000000O0DOOO
gooobobooooooorRMCOOOGOGOOoQOO
goboobooooboooobobbooobbobooonn
gooogeragpopooOooooboooon
gobooooooobooboooobobood
gobooooooobooboooobobood
gooooooobobobbboboood
gogbboooobobooobooobboo
gobooobooooboooobooooboobog
gobooobooooboooobooooboobog
gobooobooooboooobooooboobog
goboooooooobooooboooobooboog
goboooooooobooooboooobooboog
goboooooooobooooboooobooboog
goboooooooobooooboooobooboog
gooooobooooooo

gooooooooboooboboa
JANLO O C-K. Loongd O O M. Grimsditch
0 O 0O 00O Containerless Research] 0 J. K.
R. Weber0 0 0OJ. A. TangemanO OO T. S

oo KeyDOOODOOOOOOOOOODOODOODO

oboooboobooobooboobooonn

SPring-8 0 0 000020040 000201

OoooonnnH——-—



FROM LATEST RESEARCH

OO0OMMC J BenmoreD OOANLDODOOOOO
oboboo0obooboboooooboboon
OJASRID O OOOO0OOO0OOO0ODLO0OOOODOO0
JASRID DO O DOOO0DOOOoOOobOoobooboon
ggboooooood

goog

0 10 S. Kohara and K. Suzuya : Nucl. Instr. Meth. Phys.
Res. B 199 (2003) 23-38.

0 20 A. E. Ringwood : Composition and Petrology of the
Earth’s Mantle, McGraw-Hill, New Y ork (1975).

0 30 A. Hashimoto : Nature 347 (1990) 53-55.

040 F. J. Molster et al. : Nature 401 (1999) 563-565.

0 50 P. Richet, F. Leclerc and L. Benoist : Geophys. Res.
Lett. 20 (1993) 1675-1678.

060 J. A. Tangeman et al. : Geophys. Res. Lett. 28
(2001) 2517-2520.

0 70 S. Kohara, K. Suzuya, K. Takeuchi, C.-K. Loong,
M. Grimsditch, J. K. R. Weber, J. A. Tangeman and
T. S. Key : Science 303 (2004) 1649-1652.

gsidodoon,0d0ononO 000 14 (2001) 365-
375.

090 R. L. McGreevy : J. Phys. : Condens. Matter 13
(2001) R877-R913.

0100 S. Ghose et a. : Solid State Commun. 63 (1987)
1045-1050.

202 SPring-8 Information Vol.9 No.3 MAY 2004

0O00000KOHARA Shinji

joooooooooooooooooooooo

0679-5198 OOO0OOODOOOODOOL-11
TELDO 0791-58-2750 FAXLO 0791-58-0830
e-maill) kohara@spring8.or.jp

O00o0nonnsuzuyA Kentaro
00o00oo0oo0ooooooooooooo
0319-1195 ODOO0ODOODOOOOOOO2-4
TELDO 029-284-3753 FAXLD 029-284-3822
e-maill] suzuya@popsvr.tokai.jaeri.go.jp

00000TAKEUCHI Ken
OooO0o0ooooooo

0049-3514 O0OO0OO0OOOOOO0OL02-1
TELDO 01377-2-2681 FAX[ 01377-2-3430
e-maill] ken@rs.kagu.tus.ac.jp






