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Table 1 Shock wave data and calculated Hugoniot states

00/ (g/cm®) w/(km/s) D/(km/s) u/(km/s) pu/(GPa) ou/(g/cm®)
3.07 2.98(0. 006) 7.07€0.14) 2.20(0.03) 47.7500.72) 4.47(0.04)
3.08 3.23(0.007) 7.42(0.15) 2.50(0.03) 57.13(0. 86) 4.660.04)
3.07 3.93(0.007) 7.95(0.16) 2.780.03) 67.49(1.01) 4,720.05)
3.08 4.54(0.009) 8.52(0.17) 3.09(0.03) 78.65(1.18) 4.93(0.06)
3.05 4.02(0.010) 8.32(0.17) 3.14(0.03) 79.49(1.19) 4.89(0. 06)
3.07 4. 80(0. 009) 8.49(0.17) 3.43(0.05) 89.40(1.50) 5.15(0.08)
3.05 4.34(0.009) 8.83(0.18) 3.37(0.04) 90. 36(1. 36) 4.92(0.06)
2.98 4.74(0.010) 9.07(0.18) 3.69(0.03) 90. 48(1. 39) 5.01€0.07)
3.07 4.91(0.010) 9.39(0.19) 3.7700.04) 108.79(1.63) 5.13(0.08)
3.05 5.02¢0.010) 9.61€0.19) 3.86(0.04) 112.84(1.69) 5.09(0.09)
3.09 5.89(0.011D) 9.80(0.19) 3.95(0.04) 119.47(1.79) 5.18(0.09)
3.08 5.30€0.011) 9.68(0.19) 4.01¢0.04) 120.70(1. 81) 5.26(0.09)
3.07 6.58(0.013) 10. 28(0.21) 4.40(0. 04) 140.64(2. 1D 5.37(0.11D)
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Fig. 6 The comparison of the calculated results of thermal EOS with static high-pressure experiments

((a) The comparison of experimental results with the calculated isothermal
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(b) The comparison of calculated pressures in various volume and temperature conditions

using thermal EOS with the pressures induced by static compressional experiments)
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Equation of State and Phase Transition of (Mg, o, .Fe, ¢s)SiO;
Enstatite under Shock Compression
and Its Geophysical Implications

YANG Jin-Ke' ,GONG Zi-Zheng'* \DENG Li-Wei'"’,
ZHANG Li'*,FEI Ying-Wei®,

(1. Institute of High Pressure & High Tem perature Physics
Southwest Jiaotong University ,Chengdu 610031,China;
2. Beijing Institute of Spacecraft Environment Engineering ,Beijing 100094 ,China;
3. Geophysical Laboratory ,Carnegie Institution of Washington ,
Washington DC 20015,USA)

Abstract: We performed shock wave experiments on a natural pyroxene with chemical composition
close to (Mg, 4, sFey 05)S10; and initial density of 3. 06 g/cm?® at pressures between 48 and 140 GPa,
using impedance-match method and electrical probe technique. Considering McQueen et. al. data,it is
obvious that (Mg ¢, » Fe, 0s) SiO; goes through three phase regions in the procedure of shock compres-
sion: Low-pressure phase region (LPR), mixed phase region (MPR), and high-pressure phase region
(HPR) ,corresponding to the pressure 0~40 GPa,40~67 GPa and 68~140 GPa,respectively. In low-
pressure phase region,the relationship between shock wave velocity D and particle velocity u was ex-
pressed by McQueen et. al. data. Then in high-pressure phase region (at pressures between 68 to
140 GPa),it can be described linearly from our experiment data. The calculated D-u relationship for
the assemblage of (Mg 5 sFe 0s) O(Mw) +SiO, (St) is significantly different from the experimental
data,excluding the possibility of chemical decomposition of perovskite to oxides during the shock com-
pression. The Griineisen parameter ¥ can be obtained by fitting the experimental data. Using the third-
order Birch-Murnaghan finite strain equation of state,the shock experimental data yield a zero-pres-
sure bulk modulus Kys = 259. 6 (9) GPa and its pressure derivative K’ os = 4. 20 (5), with 00 =
4.19 g/cm®. A comparison of the experimental Hugoniot densities of perovskite with the PREM den-
sity profile prefers a perovskite-dominant lower mantle model.

Key words: (Mg, o, ,Fe, o5 ) SiOs-perovskite; shock compression;equation of state;phase stability; lower mantle



