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Abstract

Carbonates are important constituents of marine sediments and play an important role in the long-term recycling of
carbon in the Earth’s deep interior via subduction of oceanic plates. We studied the stability of magnesite, the major
carbonate in the mantle, by in situ X-ray diffraction measurements using a combination of laser-heated diamond anvil
cell (LHDAC) and synchrotron radiation at BL10XU. We found that magnesite is stable at pressure up to ~115 GPa, at
temperatures of ~ 2100 - 2200K, whereas it transforms to a new phase at higher pressures. The diffraction data of the
new phase, magnesitel] , are reasonably indexed on the basis of an orthorhombic system, yielding a density of 5.2 g/lcm?
at 119 GPa, at room temperature. The present results suggest that magnesite and its high-pressure form are the major

hosts for carbon throughout the most parts of the Earth’s lower mantle.
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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.
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oK 0.0117(1) [1.277%x 10°(8)] 29.8299(6) 4.24(9) 40 30 0.2982
“Fe 2.2(1) 14.412497(3) 98.3(3) v20 3/20 8.56(26)
SN 1.140(1) 67.413(3) 5.34(16) 3/20 520 0.139
&Ni 0[200.1(20)] 87.15(11) 1.67x 10° (3) 1/20 5/20 0.998
Zn 4.1(2) 93.312(5) 9.16x 10° (3) 5/20 20 0.873
“Ge 7.73(2) 13.275(17) 2.95x 10° (2) 9/2+ 52+ 1120
“Ge 7.73(2) 68.752(7) 1.74(13) 9/2+ (712)+ 0.227
8Kr 0[2.29x 10° (11)] 49.55(3) 3.9(4) 72+ 9/2+ 1.3(6)
&K 11.5(2) 9.4035(18) 147(4) 9/2+ 712+ 17.09(5)
*Ru 12.7(2) 89.68(5) 20.5(1) 5/2+ 32+ 1.498(9)
198N 8.59(4) 23.8795(5)° 18.03(7) 1/2+ 3/2+ 5.22(1)
215h 57.36(8) 37.133(8) 3.46(3) 52+ 712+ 11.11
=Te 7.139(6) 35.4922(5) 1.48(1) 1/2+ 32+ 14
127 100 57.608(11) 1.95(1) 5/2+ 72+ 3.77(1)
129] 0[1.54x 107(4)] 27.80(2) 16.8(2) 72+ 5/2+ 5.0(4)
2Xe 26.4(6) 39.578(2) 0.97(2) 1/2+ 32+ 12.31(1)
8Cs 100 80.9974(13) 6.28(2) 712+ 5/2+ 172
Ba 0[10.51(5)] 12.322(5) 7.0(3) 12+ 3/2+ 70.3
“La 0[6x 10°(2)] 10.56(5) 89(4) 712+ 5/2+ 122.3
= a 0.0902(2) [1.05% 10'(2)] 72.57(3) 116(5) 5+ (3)+ 6.41
“Nd 8.30(6) 67.22(2) 29.4(10) 7/20 3/20 9.61
“Nd 8.30(6) 72.50(1) 0.72(5) 7/20 5/20 3.64
“Pm 0[17.7(4)] 61.25(5) 2.64(6) 52+ 712+ 6514(13)
“9Sm 13.8(2) 22.507(6) 7.12(11) 7/20 520 29.2(9)
1Sm 0[90(8) ] 4.821(3) 35(1) 520 320 920(120)
BIEY 47.8(15) 21.54149(16) 9.6(3) 5/2+ 712+ 28(2)
=2Eu 0[13.516(6)] 65.2969(4) 940(80) 30 10 123
“Eu 0[13.516(6)] 77.2593(4) 38(4) 30 30 3.99(2)
Eu 0[13.516(6)] 89.8496(4) 384(10) 30 4+ 0.381
=SEu 52.2(15) 83.36720(17) 0.793(17) 5/2+ 72+ 3.82(4)
#Sm 22.7(2) 81.976(18) 3.02(4) 0+ 2+ 4.94
55Gd 14.80(5) 86.5460(6) 6.5(4) 320 5/2+ 0.434
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FROM LATEST RESEARCH

Nuclide a%) [T, W] E, (keV) T, (ns I I a
=Gd 20.47(4) 88.9666(14) 2.21(2) 0+ 2+ 3.93
®Gd 15.65(3) 63.917(5) 460(40) 320 512+ 0.971
15Gd 24.84(12) 79.510(2) 2.52(3) o+ 2+ 6.02
Dy 0.10(1) 98.9180(10) 1.66(3) 0+ 2+ 2.86
wGd 21.86(4) 75.26(1) 2.69(3) 0+ 2+ 7.44
Dy 2.34(6) 86.7882(4) 2.026(12) 0+ 2+ 4.69
1Dy 18.9(2) 25.65150(7) 29.1(3) 5/2+ 5/20 235
w1Dy 18.9(2) 43.8211(7) 0.83(6) 5/2+ 72+ 8.0(4)
Dy 18.9(2) 74.56710(13) 3.14(4) 5/2+ 320 0.679
Dy 25.5(2) 80.6598(7) 2.2(3) 0+ 2+ 6.22
8Dy 24.9(2) 73.4448(4) 1.51(5) 5/20 7/20 8.4
%Dy 28.2(2) 73.392(5) 2.39(3) o+ 2+ 9
SEr 1.61(2) 91.40(2) 1.47(3) o+ 2+ 4.2
= 33.6(2) 80.577(7) 1.82(3) 0+ 2+ 6.88
Er 26.8(2) 79.804(1) 1.88(2) 0+ 2+ 7.14
Y 0.13(2) 87.73(1) 1.47(3) 0+ 2+ 5.43
%Tm 100 8.4103(3) 4.08(8) 12+ 3/2+ 285
Er 14.9(2) 78.591(22) 1.891(23) (033 2+ 7.59
mYh 3.05(6) 84.25468(8) 1.605(13) 0+ 2+ 6.37
Yh 14.3(2) 66.721(7) 0.81(17) 1/20 3/20 13
YD 14.3(2) 75.878(5) 1.64(16) 120 5/20 9.73
Yb 21.9(3) 78.7427(6) 1.65(5) o+ 2+ 8.4
Yh 31.8(4) 76.471(1) 1.79(4) o+ 2+ 9.43
raHf 0.162(3) [2.0x 105(4)] 90.985(19) 1.66(7) 0+ 2+ 5.21
Y'h 12.7(2) 82.13(2) 1.76(5) 0+ 2+ 7.06
HeHf 5.206(5) 88.351(24) 1.43(4) 0+ 2+ 5.86
1eHf 27.297(4) 93.180(1) 1.48(2) o+ 2+ 4.74
180 f 35.100(7) 93.326(2) 1.5(2) 0+ 2+ 471
®Ta 99.988(2) 6.214(2)° 6.05x 10° (12) 72+ 9/20 70.5(25)
BN 14.3(1)[> 1.1x 10v] 99.0793(4) 0.77(4) 1/20 5/20 4.12
¥"0s 1.6(3) 9.746(24) 2.38(18) 1/20 3/20 264(33)
*¥0s 1.6(3) 75.04(3) 2.16(16) 120 520 14.8
0s 16.1(8) 36.202(16) 0.53(3) 3/20 20 21
®0s 16.1(8) 69.537(15) 1.62(4) 3/20 5/20 8.48(22)
Oy 37.3(5) 82.420(12) 4.08(7) 3/2+ 12+ 10.9
193y 62.7(5) 73.044(5) 6.09(15) 3/2+ 12+ 6.24
Pt 0[50(6)] 1.642(2) 9.7(3) 120 320 12000
AU 100 77.351(2) 1.91(2) 3/2+ 1/2+ 4.36(14)
2iHg 13.18(8) 26.269(20) 0.630(50) 3/20 5/20 76.7(3)
2Ra 0[1600(7)] 67.67(1) 0.63(2) 0+ 2+ 61.9
ZIAC 0[21.773(3)] 27.37(1) 38.3(3) 3/20 32+ 4.5(6)
=1Pg 0[32760(110)] 84.216(3) 45.1(13) 3/20 5/2+ 2.5(25)
=5 0[7.038x 10%(5)] 13.040(2) 0.50(3) 7120 32+ ~1000
#Np 0[2.144x 10%(7)] 59.5412(1) 67(2) 5/2+ 520 1.16(7)
Am 0[7370(40)] 84.0(2) 2.34(7) 5/20 5/2+ 0.218
Cm 0[29.1(1)] 87.4(1) 1.08x 10%(3) 52+ 12+ 36.0
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