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Table 1 Papers published by PCM in the last 40 years and China’s contribution

Time interval Paper-total Paper-China China’s ranking
1978—1987 601 3 21
1988—1997 748 5 21"
1998—2007 764 15 14
2008—2017* 668 80 5

Note: * represents the data gathered using Web of Knowledge on June 23,2017.
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and physical-chemical properties of Earth materials in the deep mantle
o XRD ,
. DAC )
, o X
1~2 },Lm ’ ° ’
b b o
[10,13-16] XRD s
17]
b o
s [18]
b
[19]
o 12.5 GPa
CaFe, O, , 20 GPa CaTi, O, , 2008
[20]
3 Fe
Fe 3d s , (Fe?t Fe*™) (
) [} ( ) ) 2 ° FC
b b Y Y
o ’ Fe ’ - ’
o ) Fe
[21-23]



:200 GPa hep ,200~260 GPa  hcp — 260 GPa

b

661
2 Fe
Fig. 2 Schematic electron structures of iron with different charge and spin states
[24-25] Fe ,
Fe ’
; [26] [27]
Fe*™ MgSiO; s
R 28] XRD
Fe . Al 130 GPa , : 130 GPa  ,Fe*"
Fe'™" R (20-31] (NAL CF >
(Phase D) Fe . :NAL CF
Fe’t  30~50 GPa ., Phase D Fe (Fe*™
35 GPa,Fe*" ;. 65 GPa), ,
, NAL  Phase D Fe 1.8% s
NAL  Phase D Fe
, . . [32-33] XRD ,
45 GPa s , Fe, S,
’ Fe ’
Fe . . N ,
10%
’ 5 % ~15 % ’ 3 % ~7 V o
s 3 : ( l ) ’
5 (2) 5 (3) o
0.5.Si.C.H ., . -
, [34-35],
R Fe-O-S
. , [s0] Griineisen . Hugoniot
, hep Hugoniot . s



662 31

o Fe-O-S , 7 50 ~ 210 GPa

Fe-FeO-FeS Hugoniot , Hugoniot
s Fe-FeO-FeS .
106~232 GPa Fey, O3S, (Fe, 0.8 90%.8%  2%)
L 149~167 GPa . ,149 GPa
s 167 GPa o Lindemann s Fey O S,
(330 GPa) (5400£500) K,
6 000 K, O S 600 K,
, L0 Fegp50::S55  Feyy Oy S,
, PREM(Preliminary Reference Earth Model) ,
O 0.5% o )
. , Lo S 10%

(First-Principles Molecular Dynamics Method)

[41] _
FeS-C  Fe-SSi-C (3.5~20 GPa,920~1 700 ‘C) . N
N . : ( 4%) F€7C3 ’
( 29%) Fe,C; .S , Si
,C . (
S.SD, Fe Si , S Si
, C . , el ¢ ,C
94+3(40 GPa,3200 K);
C 0.1%~0.7%,
. [43] 5~15 GPa,.293~2200 K
5
( - . .DAC ) ;



OH o

6 663
’ - N N N
, . 1995 ,
’
o ’
[45] [46-48] [49-55] [56
[57-58] [59] [60] [61] YJ—3 000 t
Y N b ~
[62] [63] [64]
,  YJ-3000t . N
. Y J-3000 t
[66] [67]
2
(Uturuncu) . , o691
[70-717 [72] [73] DAC ,
Y b
6
Y ’ o
’ ’
b
[74]
2
’ Table 2  Selected experimental studies on electrical properties
of crust and mantle minerals, conducted in recent years
° 2 Pressure range Mineral Representative papers
’ Clinopyroxene Ref. [75]
N ’ Orthopyroxene Ref. [76]
Crust
Feldspar Ref. [56,76-79]
, Olivine Ref. [79-86 ]
1/
> > N " Clinopyroxene Ref. [79,87-89 ]
N N ° Orthopyroxene Ref. [90-92]
Upper mantle
2 s Garnet Ref. [93]
, Phlogopite Ref. [94-95]]
’ Wadsleyite Ref. [96-100]
N N Transition zone Ringwoodite Ref. [96,98,100]
Majorite garnet Ref. [97,101]
Losd 2005 Bridgmanite Ref. [102-106]
Lower mantle )
(OH) Ferropericlase Ref. [103]
s D’ layer Post-perovskite Ref. [102]
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3 5 (2013—2017)
Table 3 Some experimental results on equation of state of crust and mantle minerals
by some Chinese research groups (2013—2017)

Sample Component Experimental method Experimental condition References
Mg, s Fe, » SiO, BLS,XRD 27 GPa,900 K Ref. [113]
Olivine Mg, g3 Fe, 17 Si0O, Single-XRD 10 GPa Ref. [114]
Mg, SiO, Single-XRD 10 GPa Ref. [114]
Aegirine Single-XRD 60 GPa Ref. [115]
Pyroxene Augite Single-XRD 27 GPa,700 K Ref. [116]
Hypersthene Powder-XRD 10 GPa Ref. [117]
Spess Almg, Powder-XRD 16. 2 GPa,800 K Ref. [118]
Speg; Almag Powder-XRD 15.5 GPa,800 K Ref. [118]
Garnet Grsso Ands, Powder-XRD 22.8 GPa,900 K Ref.[119]
Uvayo Powder-XRD 16. 2 GPa,900 K Ref. [120]
Hydrous Prpiog Powder-XRD 16. 8 GPa,900 K Ref. [121]
(Mg,—.Mn,)Cr; O, Powder-XRD 10 GPa,1273 K Ref. [122]
Fe, TiO, Powder-XRD 7 GPa Ref. [123]
Spinel Mg, TiO, Powder-XRD 15 GPa Ref. [124]
Zn, TiO, Powder-XRD 24 GPa Ref. [125]
p-CaCr, O, Powder-XRD 16 GPa Ref. [126]
ZnCO;, Powder-XRD 50 GPa Ref. [127]
PbCO; Powder-XRD 15 GPa Ref. [128]

FeCO; Powder-XRD 50 GPa Ref. [32]
Carbonate MnCO, Single-XRD 10 GPa Ref. [129]
Cu; (CO3), (OH), Powder-XRD 11 GPa Ref. [130]
SrCO;, Powder-XRD 9 GPa Ref. [131]
BaCO; Powder-XRD 5 GPa Ref. [131]
Sri (PO Fy Powder-XRD 5GPa,1273 K Ref. [132]
Bai, (PO, ) F, Powder-XRD 5 GPa,1273 K Ref. [132]
(Cag 53 Pby.15) (PO, ) F Powder-XRD 29.2 GPa Ref. [133]
Pby (AsO,)Cl, Powder-XRD 14 GPa Ref. [134]

Phosphate

Pby, (PO,)ClL, Powder-XRD 15 GPa Ref. [134]
Pb,, (VO,)CL, Powder-XRD 8.7 GPa Ref. [135]
Ca, Lag (Si0,) (OH), Powder-XRD 9.3 GPa Ref. [136]
y-Ca; (PO,), Powder-XRD 35.4 GPa,1300 K Ref. [137]
Epidote Single-XRD 29 GPa Ref. [138]
Clinozoisite Single-XRD 29 GPa Ref. [138]
Chondrodite BLS.XRD 800 K Ref. [139]
Hydrated mineral Tourmaline Powder-XRD 18 GPa,723 K Ref. [140]
Adamite Powder-XRD 11 GPa Ref. [141]
Phase B BLS.XRD 12 GPa,700 K Ref. [142]

Phase D SNFS,XRD 110 GPa Ref. [31]

Note:Prp— pyrope; Alm — almandine; Spe — spessartine; Grs — grossular; And — andradite; Uva— uvarovite; BLS— Brillouin light

scattering ; SNFS— synchrotron nuclear forward scattering.
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Recent Progresses in Some Fields of High-Pressure Physics Relevant to
Earth Sciences Achieved by Chinese Scientists
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Abstract: In the last 10 years or so,nearly all major Chinese universities,schools and research institu-
tes with strong Earth science programs showed strong interest in developing a new research branch of
High-Pressure Earth Sciences. As a result,many young Chinese scientists with good training from the
universities in the west countries were recruited. This directly led to a fast growing period of about
10 years for the Chinese high-pressure mineral physics research field. Here we take the advantage of
celebrating the 30th anniversary of launching the Chinese Journal of High Pressure Physics, and
present a brief summary of the new accomplishments made by the Chinese scientists in the fields of
high-pressure mineral physics relevant to Earth sciences. The research fields include: (1) phase transi-
tions in the lower mantle; (2) high spin—low spin transitions of iron in lower mantle minerals;
(3) physical properties of the Earth core; (4) electrical measurements of rocks; (5) electrical measure-
ments of minerals; (6) elasticity of minerals (especially equation of states) ; (7) high-pressure spectro-
scopic studies; (8) chemical diffusions in minerals; (9) ultrasonic measurements under high pressure;
(10) physical properties of silicate melts; (11) geological fluids. In sum, the last 10 years have seen a
rapid development of the Chinese high-pressure mineral physics, with the number of scientific papers
increasing enormously and the impact of the scientific findings enhancing significantly. With this good
start,the next 10 years will be critical and require all Chinese scientists in the research field to play
active roles in their scientific activities,if a higher and advanced level is the goal for the Chinese miner-
al physics community.

Key words: high pressure Earth science of China;mineral physics;experimental research;a ten-year report



