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Figure 1
The four building blocks of quartz crvstal analvzed in this study: the first
tetrahedron, 510y (top left): the 51{0O51)y unit (top right): the second
tetrahedron, Si5ig [bottom left, formed of the 5i atoms of 5i(051)y]; the
four 510, tetrahedra helix segment, — {510, ), — (bottom right ).

Acta Cryst. (2004). BeO, 1T63-173
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FIG. 1. Pressure-temperature phase diagram of S10, from Refs.
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Figure 1. Fepresentations of the o-quartz () (P3221) and S-guartz (b) (P6;22) structures. Large
spheres reprasent 51; small spheres represent O atoms.
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HeOompimoe oTCcTynieHne — pe30HaHCHas JUQPpaKys
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FIG. 2 (color online). XAS (filled circles) and integrated in-
tensity (open circles) of reflection 001 of L quartz as a function
of energy of the incident beam. Reflection 001 was measured at
azimuth angle W = 20°. The detection efficiency of the Si-
photodiode is corrected for both curves but sample absorption
is not corrected for the data of 001 reflection.

FIG. 3 (color online). Integrated intensity of reflection 001 of
R and L quartz as a function of azimuth angle V. Filled (open)
circles represent the intensity of reflection 001 of R quartz
measured with LCP (RCP) incident beam, and filled (open)
triangles represent the intensity of reflection 001 of L quartz
measured with RCP (LCP) incident beam. Each line shows a
result of fit to data with functions expressed by Eq. (1) or (2).

Inset shows the 26—6 scan profiles of reflection 001 observed at
A = N
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Fig. 2. (1) Forbidden 100 reflection intensity near the near
the K absorption edge of silicon in stishovite that was cal-
culated by the FDMNES program. For comparison, (2)
experimental absorption coefficient in a powder sample
[17] and (3) absorption coefficient calculated as (pp,, +
Hperp)/ 3 from the data in Fig. | are shown.
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PHYSICAL REVIEW B 78, 054117 (2008)

KpI/ICTO6aHI/IT Structural stability and lattice dynamics of Si0, cristobalite
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Figure 20. A representation of the erystal structure of coesite
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Theory of SiOs polymorphs
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Fig. 2. — Connection between the BCC parent structure and the SiOs polymorphs.
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Puc. 1. Terpasgpuueckoe ynopsajodeHue B CTPYKTYype
anmMasa (a) u B paze BCS (0). KoBasienTHbIE CBA3H MMOKAa-
3aHbl JKUPHBIMU JIHHUAMH. B uaeanbHoi ctpykType ped-
pa MKocasJipa B TOYHOCTH paBHbI peOpam KyOOB (HeBUIU-
Mble peOpa HKocasfipa He MoKa3aHbl 17151 IPOocToTh). Ky-
Obl Ha pucyHkax (a) u (0) oguHakoBbI, UX pebOpa B 2 pa3a
MEHBILIIC MTOCTOSHHON PEIIETKH CTPYKTYPbI aliMasa Wid B
72 pa3 MeHblIIe MOCTOSHHOI penteTkn asbl BCS. B o60-
UX Cly4dasX UEHTP HHBEPCHU HAXOJUTCH B CEPEJUHE CBSI-
3W, HANPaBJIEHHON BJIOJIb OCH TPETHETO MOPSJKA.
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FIG. 3. Calculated energy of different Si phases as a function of
volume per atom. Energies of BC8. R8. and BT8 phases are rather
close for any density. The BC32 phase has larger energy and little
chance to exist even as a metastable phase. Lines shows the Mur-
naghan fit of the points.
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Puc. 3. O6pazoBanne pa3oHHBIX 1e(PECKTOB B allIPOKCH-
maHTax 1/0 (cpaza BC8) u /1. A-cBa3u — XKupHble NTUHHH,
B-cBaAsu — cnnomnble nuHuK, C-cBA3H — IITPUXOBLIE JTH-
HUH, OOOPBAaHHbIE CBA3H — JKMPHbIE LITPUXOBbLIE JIMHUMN.
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FIG. 7. Energetics of an 1solated phason flip. Energy of of two
jumping atoms (relative to the perfect BC8 phase) 1s given as a
function of their position #. Parameter « 1s given for the primitive
rthombohedral supercell contamning 32 atoms (for the BC8 cubic
unit cell it would be twice smaller).
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Icosahedral order and disorder in semiconductors 365
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Figure 3. Reduced intensity function, F(s), for the disordered BC8 phase (solid line) and for
amorphous Si (dashed line), (Moss and Graczyk (1969), with permission).
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Puc. 1. Terpasgpuueckoe ynopsajodeHue B CTPYKTYype
anmMasa (a) u B paze BCS (0). KoBasienTHbIE CBA3H MMOKAa-
3aHbl JKUPHBIMU JIHHUAMH. B uaeanbHoi ctpykType ped-
pa MKocasJipa B TOYHOCTH paBHbI peOpam KyOOB (HeBUIU-
Mble peOpa HKocasfipa He MoKa3aHbl 17151 IPOocToTh). Ky-
Obl Ha pucyHkax (a) u (0) oguHakoBbI, UX pebOpa B 2 pa3a
MEHBILIIC MTOCTOSHHON PEIIETKH CTPYKTYPbI aliMasa Wid B
72 pa3 MeHblIIe MOCTOSHHOI penteTkn asbl BCS. B o60-
UX Cly4dasX UEHTP HHBEPCHU HAXOJUTCH B CEPEJUHE CBSI-
3W, HANPaBJIEHHON BJIOJIb OCH TPETHETO MOPSJKA.
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PARATEC energies of SiO2 structures, Ry/SiO2
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Hossie cTpykTypsl SIO,

C nomouwbro pacHemos U3 rnepsbix rnpuHyUnos
(ab initio, npoepamma PARATEC,
ucnonb3yrowasd DFT (Density Function Theory))
U3YYEeHbI B03MOXKHbIE CMPYKMYypbl KDEMHE3EMA
Si02 ¢ ukocaadpu4ecKUM JiI0KasibHbIM
yriopsdo4eHuUeM u ¢ rnpucywumu makum
cmpykmypam gpa3oHHbIMU 0eghekmamul.
®a30HHbIe 0ehekmbl 8 makux cucmemax
8b12/1909M Kak rnepekrnodyeHue Si-O-Si cesa3edl.
ViccrneooeaHsbl gpasbl ¢ 8 u 16 SIO2 Ha
arieMeHmapHyro a4elKy (aHamnoau u38ecmHbiX
a3 kpemHus BC8, R8, BT8 u dp.).



@ IlokazaHo, uTo sHepruu a3 ¢ gedekramu R8 u BT8
MOIyT ObITh HHKE, yeM (pazel BC8 0e3 nedexron, 4To
CBSI3aHO C TOpa3zo Oonblei cBo0omoi B HHX SI-O cBs3eH.

® a3l R8 u BT8 uMeroT sHEprun M yaeaIbHbIE 00bEMBI
IIPOMEKYTOUHBIE MEXKTY HU3KOTEMIIEPATyPHBIM KBApIIEM U
BBICOKOTEMIIEPATyPHBIM KBapIEM, YTO ITO3BOJISIET HAJEATHCS
Ha MX HAOIIOICHUE B KAYECTBE METACTAOMIIBHBIX (Da3.

@ Hexoroprie u3 da3 ¢ 16 SIO2 Ha 3IEMEHTApHYIO SUCHKY
MMEIOT KPUCTAININICCKUE TUYCHKH, TTOX0KHE Ha KOICHT,
OJIHAKO TpeOyeTCs JajdbHEUIee N3YUCHUE CBI3EH MEKIY
3TUMH aTOMHBIMHU CTPYKTYpaMU, UX YHEPIUM, 3aBUCUMOCTH
OT JIaBJICHMS H T.II.

® AMopduzanus?
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