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Fig. 1. The high-pressure optical-absorption spectrum
for (Mgo.o7, Feo.03)O ferropericlase: (a) perfect crys-
tal; (b) defective crystal with 3.125% Mg2* and 0%~

divacancy.

119101-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 11 (2015) 119101

J7 SRR SIS R i Th A AE IR 2 A SRR S BBk
JHE A& 1R) e AR 3o} T B AT P A 52 ) ) AR A5 S
. B, @ o B SIS R 1S
JTBRBRET RS, I REARIA Bk B e A e AR RN
M5 2, Biltn, Bk B BEas B 2K 51 RIS Fr i
EALE E R (WOSTHR [13] BLAE 1 (b)), Bk, J7 86
R v S RSO 1 100 T R R A B SR AT L BR
WEAAE B —MFREAR. X — s R R H AR R
HL E AR SR T — N R R,

3.2 EETHFHER

K2 (a) 43t T (Mgo.o7, Feo.o3)O J5 BEEKH" 2E
AR R AR I BT 5 A B T ) A RO AR, A
A LAE T SRR B A B i AR O B
B PT T R S, R, AEE-EE T
K1 (Mgo.o7, Feg.o3)O J7 BBRA™ AT 559 22 I He ) A1
OB S AR AR S5 RA R (UL 2 () F
(b)): BRI (Mgo.o7, Feo.o3)O 7 BB & 2 AL A
SREARE, 77 UL B RS I e AR T Bk AT
P R P52 A G 5. (Mgo o7, Feg.o3)O J B8R
A v He MR SO 15 1 T AR 22 W, A L P AR AR T
GEIR, BEE- A E RS ALERRA SRR A RN %S

(a) —=— 40 GPa HS
| —e— 60 GPa HS
2.05 —o— 60 GPa LS
—o— 80 GPa LS

EIEIES

1.85 . . . . .
5000 10000 15000 20000 25000 30000
W/ cm—1!
2.16
(®) —=— 40 GPa HS
2.12¢ —o— 60 GPa LS
—— 80 GPa LS
2.08
= 2.041
ES
2.00
1.96
1.92

5O(I)O 100IOO 150IOO 20(;00 25(;00 30000
WA /em—1

2 (Mgo.o7, Feg.03)O TSN MR EITHE  (a) #

R, (b) % 3.125% B - B XA AL A A

Fig. 2. The high-pressure refractive-index for (Mgo.97,

Feg.03) O ferropericlase: (a) perfect crystal; (b) defec-

tive crystal with 3.125% Mg2t and 02~ divacancy.
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Abstract

The optical-absorption and refractive-index properties of (Mgo.o7, Feq.03)O ferropericlase crystals without and with
Mg and O ionic divacancy point-defect under the pressure of the Earth’s lower mantle are investigated using the first-
principles calculations. Optical-absorption data show that the perfect-crystal results are similar to the predictions from
the crystal-field theory: the pressure-induced spin transition of iron in ferropericlase causes a large blue-shift in its
optical-absorption spectrum, leaving the near-infrared region transparent. However, when there are point defects in
ferropericlase, the calculated optical-absorption results are completely inconsistent with predictions from the crystal-
field theory, the spin transition causes the enhancement in the optical absorption in the near-infrared region. Refractive-
index data of defect crystal indicate that the effects of pressure, wavenumber, and spin-transition on the high-pressure
refractive-index of (Mgo.o7, Feo.03)O ferropericlase are obvious, but perfect-crystal results show that those effects should
be relatively weak. The ~15%-20% iron-bearing ferropericlase is currently considered as an important mineral in
the Earth’s lower mantle. Due to similar characteristics of the observed high-pressure optical-absorption spectrum
in ferropericlase with different iron content, we suggest that: (1) the above-mentioned calculated results is conducive
to the understanding of high-pressure optical properties of lower-mantle ferropericlase and the exploring of the origin
of discrepancies in its high-pressure optical-absorption spectrum between experiment and crystal-field theory; (2) the

high-pressure optical-absorption spectrum measurements may be a good approach for probing iron spin state.
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