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Mgy, Fej_y) O-Mw] BEJ7 A KME 7 20%, [A] i 17
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I BAEAHIE (WL 1), Cra, Ces, Cra I 22 K LE.
A by [l A 53 1 () AR IS, AR By (1B AR
TALIOAE. Rl R, AR SCR AL T OB BRI
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(Mg 75, Feo25)Si03 i il I AR B & By #1 0 GPa
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B ARARAR/IN, AI4E 4.0 247, IX 5 Karki 25 B 3 ] 58
S pRRE BN 12 7438 B g 3.9—4.0 SR TT &
ARG, 75 T Hung F ) da A (anEl 6 fiaR), Pv2s
) A AU e 388 R By 0.34%—3.64%. b m] I,
AR Fe? T AR A B A o A AR 5L 18 K 11 52 i
ANAR K, AHIX— RS H) 2 AN n] AR,

R RIS BRI AR Ponm ZS A REF) MgSio; Al
(Mgo .75, Feo5)SiO; b U7E T F T 1 5 M S48 ks

. ARBUEE By BRI I—M 28 By 5 1 MR AR
F1 300 K 414 F MgSiOs SEEe A 1) LA

MgSiO3;  (Mgo.75, Fep25)SiO;  MgSiOs (%%{E)
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B, 4.0 4.03 3.9—4.0)
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i B ME TR 1 Debye BERLHLG T MgSiO; £54K
W1 Bs-T W&k, 7625050, R4 (0Bs/oT)p
A LA BB I R B RCEER DYL fER IR R,
0—400 K it £ X [0 ), (dBs/dT)p = —0.008—
—0.013 GPa-K ™!, 55 Gillet %5 61 7 4 NI A7 & fifi 4
(1) 7 20l 1% S5 45 18 — B 7E 500—2000 K i
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Sinogeikin %5 5% (¥ 52 56 0F 5% 45 16 FE A — 5L, Pv25
() BY DA A8/ T 0.54%—5.53%. 3% 2K
FeSiOz 524 Jii, H1-T- 0 58 43 A F1 L - 45 #4) 1 e 2%,
sirs I PR 5 1) S5 R 3K, B BY D) 04 T R R AR D)
I AR 2 1K, AR B D) R IR, 5L RO
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B, Ho4> &y Murakami 25 69 {304 (b) B LDA 52433114
Mg-Pv il Pv25 (15 i 3%
5 g () PREM %048 41 LE, Mg-Pv F1 Pv25
) A PR R B ) A A Y R e, X R P AR R
Hubg s (Mg, Fe)O-Mw B 70 45 Hoflh /b B 41
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(g A AT A4, HoAd R4 PR st 2 S A ok (931, g
PREM [ 3PS B 2 T A 21 20 IR 25 6 UR

Mg-Pv Hl Pv25 [{)314 5 PREM HJEH — 31
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T Mg b A 2D 5 20 23 1R 2 1E, PREM [ 3 3
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S AR B 1 IR B 2, 5 Bk R 8 O 11 A AL
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Abstract

(Mg, Fe)SiO;-perovskite is currently considered to be the most abundant mineral in the earth’s lower mantle. Its behavior at high
temperature and high pressure is crucial for interpreting conditions at the deep level of the mantle, variations of seismic waves, and so
on. Equilibrium crystal structures and mechanics properties of MgSiO3; and (Mg 75, Feo25)SiO3 are determined using first-principles
calculations in a series of hydrostatic pressures up to 140 GPa. Seismic wave velocity as a function of pressure is derived from the
Voigt-Reuss-Hill scheme. Their thermodynamic quantities under the conditions of the lower mantle’s pressures and temperatures are
computed by means of the Debye model within the quasi-harmonic approximation. The substitution effect of Fe>* on the thermoelastic
property for silicate perovskite is discussed. Substitution of Fe>* for Mg?* can provoke softening wave velocity phenomenon arising
from the minerals containing Mg element located in the earth interior. The present theoretical results are useful for interpreting seismic

wave velocity softened in certain areas of the mantle.
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