
Atomistic insight into viscosity and density of silicate melts under pressure

Nature Communications

5, 3241

DOI: 10.1038/ncomms4241

Citation Report



Citation Report

2

# Article IF Citations

1 High-pressure experimental studies on geo-liquids using synchrotron radiation at the Advanced
Photon Source. Journal of Earth Science (Wuhan, China), 2014, 25, 939-958. 3.2 7

2 Abnormal acoustic wave velocities in basaltic and (Fe,Al)â€•bearing silicate glasses at high pressures.
Geophysical Research Letters, 2014, 41, 8832-8839. 4.0 24

3
Packing and the structural transformations in liquid and amorphous oxides from ambient to extreme
conditions. Proceedings of the National Academy of Sciences of the United States of America, 2014, 111,
10045-10048.

7.1 74

4 X-ray imaging for studying behavior of liquids at high pressures and high temperatures using
Paris-Edinburgh press. Review of Scientific Instruments, 2015, 86, 072207. 1.3 13

5 Unique effects of thermal and pressure histories on glass hardness: Structural and topological
origin. Journal of Chemical Physics, 2015, 143, 164505. 3.0 51

6 Transport properties of silicate melts. Reviews of Geophysics, 2015, 53, 715-744. 23.0 66

7 Magma in the Earth's Interior. Review of High Pressure Science and Technology/Koatsuryoku No
Kagaku To Gijutsu, 2015, 25, 165-171. 0.0 0

8
Effect of CaO/SiO&lt;sub&gt;2&lt;/sub&gt; Ratio on Surface Tension of
CaOâ€“SiO&lt;sub&gt;2&lt;/sub&gt;â€“Al&lt;sub&gt;2&lt;/sub&gt;O&lt;sub&gt;3&lt;/sub&gt;â€“MgO Melts. ISIJ
International, 2015, 55, 1299-1304.

1.4 33

9 Fate of MgSiO <sub>3</sub> melts at coreâ€“mantle boundary conditions. Proceedings of the National
Academy of Sciences of the United States of America, 2015, 112, 14186-14190. 7.1 72

10 Development of chemical and topological structure in aluminosilicate liquids and glasses at high
pressure. Journal of Physics Condensed Matter, 2015, 27, 105103. 1.8 42

11 Nanoarchitectured materials composed of fullerene-like spheroids and disordered graphene layers
with tunable mechanical properties. Nature Communications, 2015, 6, 6212. 12.8 57

12 Rationalizing the Biodegradation of Glasses for Biomedical Applications Through Classical and
Ab-initio Simulations. Springer Series in Materials Science, 2015, , 255-273. 0.6 2

13 Networks under pressure: the development of<i>in situ</i>high-pressure neutron diffraction for
glassy and liquid materials. Journal of Physics Condensed Matter, 2015, 27, 133201. 1.8 61

14 Aluminosilicate melts and glasses at 1 to 3 GPa: Temperature and pressure effects on recovered
structural and density changes. American Mineralogist, 2015, 100, 2298-2307. 1.9 40

15
Anomalous density and elastic properties of basalt at high pressure: Reevaluating of the effect of melt
fraction on seismic velocity in the Earth's crust and upper mantle. Journal of Geophysical Research:
Solid Earth, 2016, 121, 4232-4248.

3.4 29

16 Structural transformations in sodium silicate liquids under pressure: A molecular dynamics study.
Journal of Non-Crystalline Solids, 2016, 447, 141-149. 3.1 13

17 A DFT-Based Aspherical Ion Model for Sodium Aluminosilicate Glasses and Melts. Journal of Physical
Chemistry C, 2016, 120, 24370-24381. 3.1 20

18 Analysis for characterizing the structure and dynamics in sodium di-silicate liquid. Journal of
Non-Crystalline Solids, 2016, 452, 14-22. 3.1 11



3

Citation Report

# Article IF Citations

19
Recent advances in identifying the structure of liquid and glassy oxide and chalcogenide materials
under extreme conditions: a joint approach using diffraction and atomistic simulation. Advances in
Physics: X, 2016, 1, 640-660.

4.1 14

20 Pressure-driven transformation of the ordering in amorphous network-forming materials. Physical
Review B, 2016, 93, . 3.2 45

21 Structural analysis of liquid aluminum at high pressure and high temperature using the hard sphere
model. Journal of Applied Physics, 2016, 120, . 2.5 8

22 Density and seismic velocity of hydrous melts under crustal and upper mantle conditions.
Geochemistry, Geophysics, Geosystems, 2016, 17, 1799-1814. 2.5 26

23 Visualisation-based analysis of structure and dynamics of liquid aluminosilicate under compression.
Physics and Chemistry of Liquids, 2016, , 1-23. 1.2 1

24 In situ structural changes of amorphous diopside (CaMgSi2O6) up to 20 GPa: A Raman and O K-edge
X-ray Raman spectroscopic study. Geochimica Et Cosmochimica Acta, 2016, 178, 41-61. 3.9 26

25 Density of magmas at depth. Chemical Geology, 2016, 429, 51-59. 3.3 32

26 Viscosity of mafic magmas at high pressures. Geophysical Research Letters, 2017, 44, 818-826. 4.0 28

27 Insight into dynamics and microstructure of aluminum-silicate melts from molecular dynamics
simulation. Journal of Non-Crystalline Solids, 2017, 462, 1-9. 3.1 11

28 Lutetium incorporation in magmas at depth: Changes in melt local environment and the influence on
partitioning behaviour. Earth and Planetary Science Letters, 2017, 464, 155-165. 4.4 13

29 Structural changes and anomalous selfâ€•diffusion of oxygen in liquid iron at high pressure.
Geophysical Research Letters, 2017, 44, 3526-3534. 4.0 15

30 The dynamics and structure heterogeneity of aluminum-silicate melts: Molecular dynamics simulation.
International Journal of Modern Physics B, 2017, 31, 1750127. 2.0 4

31 Inventive processes in nature: from information origin in chemical evolution to technological
exhaustion. Earth Perspectives -- Transdisciplinarity Enabled, 2017, 4, . 1.4 1

32 Study of diffusion and local structure of sodium-silicate liquid: the molecular dynamic simulation.
European Physical Journal B, 2017, 90, 1. 1.5 3

33 The role of modifier cations in network cation coordination increases with pressure in
aluminosilicate glasses and melts from 1 to 3 GPa. American Mineralogist, 2017, 102, 1657-1666. 1.9 15

34 High-pressure studies with x-rays using diamond anvil cells. Reports on Progress in Physics, 2017, 80,
016101. 20.1 118

35 Transport properties of carbonated silicate melt at high pressure. Science Advances, 2017, 3, e1701840. 10.3 28

36 Effect of pressure and temperature on viscosity of a borosilicate glass. Journal of the American
Ceramic Society, 2018, 101, 3936-3946. 3.8 15



4

Citation Report

# Article IF Citations

37 Two-domain structure and dynamics heterogeneity in a liquid SiO2. Journal of Non-Crystalline Solids,
2018, 484, 124-131. 3.1 2

38
Pressure-induced structural change in MgSiO <sub>3</sub> glass at pressures near the Earthâ€™s
coreâ€“mantle boundary. Proceedings of the National Academy of Sciences of the United States of
America, 2018, 115, 1742-1747.

7.1 34

39 Probing of Triply Coordinated Oxygen in Amorphous Al<sub>2</sub>O<sub>3</sub>. Journal of
Physical Chemistry Letters, 2018, 9, 150-156. 4.6 39

40 Pressureâ€“induced structural changes of basaltic glass. Journal of Mineralogical and Petrological
Sciences, 2018, 113, 286-292. 0.9 5

41 Effect of carbon dioxide on the viscosity of a melt of jadeite composition at high pressure. Journal of
Mineralogical and Petrological Sciences, 2018, 113, 47-50. 0.9 6

42 Diffusion and microstructure in sodium silicate liquids. European Physical Journal B, 2018, 91, 1. 1.5 0

43 Self-diffusion and chemical diffusion in peridotite melt at high pressure and implications for magma
ocean viscosities. Chemical Geology, 2018, 502, 66-75. 3.3 6

44 Amorphous boron oxide at megabar pressures via inelastic X-ray scattering. Proceedings of the
National Academy of Sciences of the United States of America, 2018, 115, 5855-5860. 7.1 25

45 X-Ray Diffraction Structure Measurements. , 2018, , 137-153. 1

46 Viscosity Measurement. , 2018, , 261-280. 5

47 Structure and Properties of Silicate Magmas. , 2018, , 323-341. 1

48 Densification Mechanisms of Oxide Glasses and Melts. , 2018, , 343-369. 10

49 Simulation of Silicate Melts Under Pressure. , 2018, , 419-453. 12

50 Structureâ€”longitudinal sound velocity relationships in glassy anorthite (CaAl2Si2O8) up to 20 GPa:
An in situ Raman and Brillouin spectroscopy study. Geochimica Et Cosmochimica Acta, 2019, 261, 132-144. 3.9 9

51 Permanent Densification of SiO<sub>2</sub> Glass. Review of High Pressure Science and
Technology/Koatsuryoku No Kagaku To Gijutsu, 2019, 29, 129-137. 0.0 0

52 Pressure-Induced Structural Transitions in Naâ€“Li Silicate Glasses under Compression. Journal of
Physical Chemistry C, 2019, 123, 26608-26622. 3.1 11

53 Molecular dynamics studies the effects of the earth's surface depth on the heterogeneous kinetics of
MgSiO3. Results in Physics, 2019, 15, 102671. 4.1 4

54 Thermodynamic and transport properties of meteor melt constituents from <i>ab initio</i>
simulations: MgSiO3, SiO2, and MgO. Journal of Applied Physics, 2019, 125, . 2.5 6



5

Citation Report

# Article IF Citations

55 In situ Viscometry of Primitive Lunar Magmas at High Pressure and High Temperature. Frontiers in
Earth Science, 2019, 7, . 1.8 9

56 Pressure induced structural transformations in amorphous MgSiO3 and CaSiO3. Journal of
Non-Crystalline Solids: X, 2019, 3, 100024. 1.2 22

57 Properties of Hydrous Aluminosilicate Melts at High Pressures. ACS Earth and Space Chemistry, 2019, 3,
390-402. 2.7 18

58
Molecular dynamics studies the effect of structure MgSiO<sub>3</sub> bulk on formation process
geology of the Earth. International Journal of Computational Materials Science and Engineering, 2019,
08, 1950011.

0.7 5

59 Structural Transitions in MgSiO<sub>3</sub> Glasses and Melts at the Coreâ€•Mantle Boundary
Observed <i>via</i> Inelastic Xâ€•ray Scattering. Geophysical Research Letters, 2019, 46, 13756-13764. 4.0 13

60

Oxygen Quadclusters in <mml:math xmlns:mml="http://www.w3.org/1998/Math/MathML"
display="inline"><mml:mrow><mml:msub><mml:mrow><mml:mi>SiO</mml:mi></mml:mrow><mml:mrow><mml:mn>2</mml:mn></mml:mrow></mml:msub></mml:mrow></mml:math>
Glass above Megabar Pressures up to 160Â GPa Revealed by X-Ray Raman Scattering. Physical Review
Letters, 2019, 123, 235701.

7.8 22

61 Thermodynamics, structure, and transport properties of the MgOâ€“Al2O3 liquid system. Physics and
Chemistry of Minerals, 2019, 46, 501-512. 0.8 2

62 Structure and Properties of Albite Melt at High Pressures. ACS Earth and Space Chemistry, 2020, 4, 1-13. 2.7 8

63 Physical state of an early magma ocean constrained by the thermodynamics and viscosity of iron
silicate liquid. Earth and Planetary Science Letters, 2020, 551, 116556. 4.4 3

64 Configurational entropy of basaltic melts in Earthâ€™s mantle. Proceedings of the National Academy of
Sciences of the United States of America, 2020, 117, 21938-21944. 7.1 21

65 New analysis characterizing the dynamics heterogeneity and microstructure in liquid silicates.
Journal of Physics: Conference Series, 2020, 1506, 012018. 0.4 0

66 Revisiting the Makishimaâ€“Mackenzie model for predicting the young's modulus of oxide glasses. Acta
Materialia, 2020, 195, 252-262. 7.9 28

67 A Practical Review of the Laser-Heated Diamond Anvil Cell for University Laboratories and
Synchrotron Applications. Crystals, 2020, 10, 459. 2.2 46

68 A Novel Viscosity-Temperature Model of Glass-Forming Liquids by Modifying the Eyring Viscosity
Equation. Applied Sciences (Switzerland), 2020, 10, 428. 2.5 6

69 Atomic scale structural analysis of liquid immiscibility in binary silicate melt: A case of SiO2â€’TiO2
system. Journal of Materials Science and Technology, 2020, 53, 53-60. 10.7 2

70
Extent of disorder in iron-bearing albite and anorthite melts: Insights from multi-nuclear (29Si, 27Al,) Tj ET
Q

q
1 1 0.784314 rg
BT /Overlock 10 Tf 50 147 Td (and 17O) solid-state NMR study of iron-bearing NaAlSi3O8 and CaAl2Si2O8 glasses. Chemical Geology,

2020, 538, 119498.
3.3 5

71 The study of structure and dynamics of liquid Al<sub>2</sub>O<sub>3</sub>Â·2SiO<sub>2</sub> at
higher temperatures. Phase Transitions, 2020, 93, 274-286. 1.3 0

72 Formation of bridgmanite-enriched layer at the top lower-mantle during magma ocean solidification.
Nature Communications, 2020, 11, 548. 12.8 26



6

Citation Report

# Article IF Citations

73 Computer simulation of local microstructure and dynamics in aluminum-silicate melt. Modelling and
Simulation in Materials Science and Engineering, 2020, 28, 035008. 2.0 3

74 Viscosity measurement from microscale convection at high pressure and temperature. Physical Review
B, 2020, 101, . 3.2 1

75 Tribological properties of V2O5 studied via reactive molecular dynamics simulations. Tribology
International, 2021, 154, 106750. 5.9 6

76 Domain structure, microscopic segregation and dynamics heterogeneity in alumina-silicate liquid.
Journal of Non-Crystalline Solids, 2021, 552, 120457. 3.1 1

77 Volume relaxation in a borosilicate glass hot compressed by three different methods. Journal of the
American Ceramic Society, 2021, 104, 816-823. 3.8 2

78 Probing Medium-Range Order in Oxide Glasses at High Pressure. Journal of Physical Chemistry Letters,
2021, 12, 1330-1338. 4.6 13

79 Elastic properties and structures of pyrope glass under high pressures. American Mineralogist, 2021,
106, 7-14. 1.9 5

80 Noble gas incorporation into silicate glasses: implications for planetary volatile storage.
Geochemical Perspectives Letters, 0, 17, 1-5. 5.0 4

81 Anomalous structure transition in undercooled melt regulates polymorphic selection in barium
titanate crystallization. Communications Chemistry, 2021, 4, . 4.5 6

82 Structure of basaltic glass at pressures up to 18 GPa. American Mineralogist, 2022, 107, 325-335. 1.9 2

83 Ultrafast phase transitions in polyamorphic materials triggered by swift heavy ion impacts. Physical
Review Materials, 2021, 5, . 2.4 2

84 Nonlinear effects of hydration on high-pressure sound velocities of rhyolitic glasses. American
Mineralogist, 2021, 106, 1143-1152. 1.9 6

85 Anomalous Behavior of Viscosity and Electrical Conductivity of MgSiO<sub>3</sub> Melt at Mantle
Conditions. Geophysical Research Letters, 2021, 48, e2021GL093573. 4.0 7

86 Liquid structure under extreme conditions: high-pressure x-ray diffraction studies. Journal of Physics
Condensed Matter, 2021, 33, 503004. 1.8 8

87 A multi-faceted experimental study on the dynamic behavior of MgSiO3 glass in the Earthâ€™s deep
interior. American Mineralogist, 2022, 107, 1313-1324. 1.9 2

88 Carbon bearing aluminosilicate melt at high pressure. Geochimica Et Cosmochimica Acta, 2021, 312,
106-123. 3.9 8

89 Structure and properties of alkali aluminosilicate glasses and melts: Insights from deep learning.
Geochimica Et Cosmochimica Acta, 2021, 314, 27-54. 3.9 23

90 The HXD95: a modified Bassett-type hydrothermal diamond-anvil cell for <i>in situ</i> XRD experiments
up to 5 GPa and 1300 K. Journal of Synchrotron Radiation, 2020, 27, 529-537. 2.4 12



7

Citation Report

# Article IF Citations

91 A comparative study on pressure-induced structural transformations in a basaltic glass and melt
from Ab initio molecular dynamics calculations. Physics and Chemistry of Minerals, 2021, 48, 1. 0.8 3

92 Non-Arrhenian Temperature-Dependent Viscosity of Alkali(ne) Carbonate Melts at Mantle Pressures.
Frontiers in Earth Science, 2021, 9, . 1.8 0

93 An Analysis of Structure Heterogeneity of Lithium Silicate Melts. Advances in Intelligent Systems and
Computing, 2019, , 285-292. 0.6 0

94 Viscosity of melt of soda melilite composition at high pressure. Journal of Mineralogical and
Petrological Sciences, 2019, 114, 41-44. 0.9 1

95 Viscosity of K<sub>2</sub>TiSi<sub>4</sub>O<sub>11</sub> melt at high pressure. Journal of
Mineralogical and Petrological Sciences, 2019, 114, 280-283. 0.9 0

96 Neutron and X-Ray Diffraction of Glass. Springer Handbooks, 2019, , 1047-1094. 0.6 7

97 Molecular Dynamics Study the Factors Effecting the Structure of MgSiO3 Bulk. Journal of Materials
Science Research, 2019, 8, 10. 0.1 0

98
Experimental Investigation of Mercury's Magma Ocean Viscosity: Implications for the Formation of
Mercury's Cumulate Mantle, Its Subsequent Dynamic Evolution, and Crustal Petrogenesis. Journal of
Geophysical Research E: Planets, 2021, 126, e2021JE006946.

3.6 7

99 Negative density-dependence of the structural relaxation time of liquid silica: insights from a
comparative molecular dynamics study. Journal of Physics Condensed Matter, 2021, 33, 025101. 1.8 0

100
The Macquarie Deformation-DIA facility at the Australian Synchrotron: A tool for high-pressure,
high-temperature experiments with synchrotron radiation. Review of Scientific Instruments, 2020, 91,
114501.

1.3 3

101 ANN-based structure-viscosity relationship model of multicomponent slags for production design in
mineral wool. Construction and Building Materials, 2022, 319, 126010. 7.2 12

102 Investigation of cooling processes of molten slags to develop multilevel control method for cleaner
production in mineral wool. Journal of Cleaner Production, 2022, 339, 130548. 9.3 7

103 Hydrous silicate melts and the deep mantle H2O cycle. Earth and Planetary Science Letters, 2022, 581,
117408. 4.4 9

104 Experimental measurements of the viscosity and melt structure of alkali basalts at high pressure and
temperature. Scientific Reports, 2022, 12, 2599. 3.3 3

105 Structure and disorder in MgSiO<sub>3</sub> glasses above megabar pressures via nuclear magnetic
resonance: DFT calculations. Journal of the American Ceramic Society, 2022, 105, 5151-5166. 3.8 3

106 Topological structural analysis and dynamical properties in MgSiO3 liquid under compression.
European Physical Journal B, 2022, 95, 1. 1.5 1

108 Boron Incorporation in Silicate Melt: Pressure-induced Coordination Changes and Implications for B
Isotope Fractionation. Frontiers in Earth Science, 2022, 10, . 1.8 0

109 From Short to Medium Range Order in Glasses and Melts by Diffraction and Raman Spectroscopy.
Reviews in Mineralogy and Geochemistry, 2022, 87, 55-103. 4.8 18



8

Citation Report

# Article IF Citations

110 Link between Medium and Long-range Order and Macroscopic Properties of Silicate Glasses and Melts.
Reviews in Mineralogy and Geochemistry, 2022, 87, 105-162. 4.8 15

111 High Pressure Melts. Reviews in Mineralogy and Geochemistry, 2022, 87, 557-574. 4.8 3

112 New Insights into the Traditional Charge Compensation Theory: Amphoteric Behavior of
TiO<sub>2</sub> under the Guidance of Supplyâ€“Demand Relationship. ACS Omega, 2022, 7, 21225-21232. 3.5 3

113 Acoustic Wave Velocities of Ferrousâ€•Bearing MgSiO<sub>3</sub> Glass up to 158Â GPa With Implications
for Dense Silicate Melts at the Base of the Earth's Mantle. Geophysical Research Letters, 2022, 49, . 4.0 1

114 The solubility of N2 in silicate melts and nitrogen partitioning between upper mantle minerals and
basalt. Contributions To Mineralogy and Petrology, 2022, 177, . 3.1 6

115 MÃ©thodes dâ€™analyse des verres. Materiaux Et Techniques, 2022, 110, 403. 0.9 0

116 Structures and transport properties of supercritical SiO2-H2O and NaAlSi3O8-H2O fluids. American
Mineralogist, 2023, 108, 1871-1880. 1.9 4

117 Temperature-induced densification in compressed basaltic glass revealed by in-situ ultrasonic
measurements. American Mineralogist, 2023, , . 1.9 1

118 In-situ investigation of the vibrational properties of H2O CO2-bearing and dry K-rich basaltic glasses
at high pressure by mid infrared spectroscopy. Journal of Non-Crystalline Solids, 2023, 602, 122085. 3.1 0

119 Insights into magma ocean dynamics from the transport properties of basaltic melt. Nature
Communications, 2022, 13, . 12.8 6

120 Revealing structural role of ZrO<sub>2</sub> in silicate glasses from macroscale property by
rigidâ€•unit packing fraction method. Journal of the American Ceramic Society, 2023, 106, 1795-1808. 3.8 1

121 Molecular-scale structural changes of silicate melts under tension revealed by time-resolved X-ray
diffraction. Chemical Geology, 2023, 621, 121372. 3.3 3

122 Local structural investigation of non-crystalline materials at high pressure: the case of
GeO<sub>2</sub> glass. Journal of Physics Condensed Matter, 2023, 35, 164001. 1.8 1

123 Atomic structure and physical properties of peridotite glasses at 1 bar. Frontiers in Earth Science, 0,
11, . 1.8 0

124 Study of the structure of MgSiO<sub>3</sub> system under compression by using ring statistics and
voronoi analysis. Physica Scripta, 2023, 98, 045919. 2.5 0

125 Noble gas (He, Ne, and Ar) solubilities in high-pressure silicate melts calculated based on
deep-potential modeling. Geochimica Et Cosmochimica Acta, 2023, 350, 57-68. 3.9 0

126 Viscosity anomaly of a metallic glass-forming liquid under high pressure. Journal of Non-Crystalline
Solids, 2023, 615, 122412. 3.1 0

127 Use of finite element analysis for the thermal gradient determination of a neutron transparent
high-pressure sample environment for neutron tomography. High Pressure Research, 2023, 43, 215-230. 1.2 0



9

Citation Report

# Article IF Citations

128 Machine learning modeling of the atomic structure and physical properties of alkali and
alkaline-earth aluminosilicate glasses and melts. Journal of Non-Crystalline Solids, 2023, 617, 122481. 3.1 1

129 Direct observation of pressure-induced amorphization of methane/ethane hydrates using Raman and
infrared spectroscopy. Physical Chemistry Chemical Physics, 2023, 25, 22161-22170. 2.8 0

130 A Molecularâ€•Scale Origin of Shear Thinning and Brittle Failure of Silicate Melt. Geophysical Research
Letters, 2023, 50, . 4.0 1

131 A deep insight into the dynamic crystallization of coal slags and the correlation with melt
microstructure. Fuel Processing Technology, 2024, 254, 108005. 7.2 0

132 Elastic wave velocity measurements of sodium aluminosilicate glass and melt at high pressure and
temperature. Physics of the Earth and Planetary Interiors, 2024, 350, 107167. 1.9 0


