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7 B B R B2 17 ko AB S8 143 S8 R0 5T A9 L Bb 5w RIRE BE 0T 19 R M7, 8 e RPN 3% 2k 1
(Conrad Discontinuity) 43 FF, Hul& 5 #5722 [8] A4 5L 1 Ay 32028 1% 4k 23 AN 3% 22 i (Mohorovicic Discontinuity) ,
M 5 o A% 2 (] A9 BT R 9 FE 2 900 km VR BEAD (JR3RZY 135 GPa) . Huli: — i 43 2 b Mo A0 R s, —
FHI A BT R 2 660 km (JER 2 24 GPa) 1Y Hb 32 5 AN 34 22 1, 1% A1 3 28 i iOlE A (Olivine) Y 5
JE ) 53 5 A8 AR MR AR A8 4 (Ringwoodite) 43+ fff o4 A HL 4T %2 41 (Bridgmanite) + 7 2k J7 £ 41 #H ( Ferropericlase)
TR, b 1 58 0 S R 4« B A b s 2 1 3l 8 %% 4277 (Mantle Transition Zone) , 3 iy 4 5t
T} 2 410 km BRAE EFRZY 14 GPa) 1Y b 5 I AN 1% 252 1, 3% 54 100 2 i A0S A 5 72 Sy v F ) J5 S 4 44 B
2 (Wadsleyite) M. FLRER A1 327 Mo 0 B 44y L A€ A7 78 s 2 IR KT 520 km (JR 58 2
17.5 GPa) I BL 25 ] A0 23 e 708 Ay vy T[] JBt S A A ARATL A A [ IR T 8 — A AR X A 555 1) b 52 B AN i 8 1
T 08 55 A 14 4 ST SNy B B L AR R 7% 22 T (Gutenberg Discontinuity) , P30 2 I8 20 Ik I8 338 T8 DA Bz
B 2R SRR AE . M A% PR VRS P M RN [ S A A A B, 3 1 4 BRI AE 29 5 100 km YR BEAL , =21
HbRE R AR S b 7R PR e TC Wk AR AMZ A AR B AE T AAE N PR

P AR M L2 R A5 ok [ bR R 0 A A o O VA A i e RS DR U B, DA Ik R P X e 2 P A A AR
S RGATS 3 AR TR M U ik TR A S AR AT . 38 kO b ORI 1% b 3K P b R IR U R R AN i 2k
P55 A0 G 3K 43 2R B8 7E R R R AR R T B SR BT R 0 R 5 2 I D R R AR DG ) A R L e T
FE 4 S v BT R IR A BE S U R YL M TR B A s R B AT RS TR 2
KT IR A ARAL = B A A A S T T AR B O b 3K Y T 1 e R R A B B T AR 2 6
FELY A R IR TR T M BR S AR AT AL A B AR . S H S 00 BRG] CIn JC R AR U Y, AR S rh
Fi b, 2% S\ 5 S I AF 5T A BT B 2 50 AR X — W SE U T AR R A TR .

b2 Uk i PR S B A T A BB James Hall B -1 (1761 —1832 4F) . R I 2 BAR A B 28 T A K &
g fhad 2. 55— A BLRR AR A 1 N2 R B K2 1 Percy W. Bridgman #(4% (1882 —1961 4F) , flii%
VA R4 Bridgman Seal JAFSE T — R GV W) B AE & TR T W BRME BT, JF T 1946 4F 3845 1 DR W) 3L 2
2, 20 20 b 2 R U R A Ja B R 2 T RE B RO R R [ 37 R 2= 1 Alfred E. Ringwood #H(4%
(1930—1993 4F) Ml 5L 27 b A1V 22 1 S0 ) CANAIONE ) R AT 1 R Bk 2% 52 50, 01 36 1 b ik e 17 g
PR JL A o b R 0 U AN S T P AR IR () R, 324 2 VBIR LR T L SCA R R A T T B I 2 o [ b Bk
e A B 5 R R Bk R A B R D R R AR AR RS R R IR Y DTk AT R .

SRIMTE 50 4R FR BT 4Rk, of B R & R A2 O T RS 3R 20 KA R L E L H A LD BR
AR p S, T ER B AN Bt 56 B E SR B e L B i 5 SR A e B L R A S8 B AR
T~ P L b BR A B S 06 = TAE I T A0 I b s B S 5 PG 19 BT (Ho-Kwang Mao) 562,
ANANAE M 3K = TR 2 A 90 GRS T 2 R E A it 0 B A b R e 2R R R R R R TR 2L
FANA AN T SR TTRR AR ARG b 3K S He 2 B S T A B RS O v R B b sk
A 2= WF 9T BT I B I £R Se A . BV M Bk i Fe S B S 2 AR R R BV v S A Y B 1 X B AR S A
BE & T R BRSO B BT — AR N 3K g e B S Y A T DL P AR R 2
B 5K 2 T (1982 AFEE 5T R 2= BBl ) (AR R - P 5 b Bk ) B ST 55 0 B O AT 1 1 (1982 AR VL R A
Bk Bk 6 1 (1982 AR WL R 2% Bk ) N AR IR K24 88 3 A i1 (1982 AR B 3 K% 54l 2 im 5F
R EE A (1982 AL mt KA 50l (b 2 LA [ B R 27 19 MR A AR 161 (1984 4R35 MoK 2% Bl ) I
212N 7R A 24 S A T (1985 AF v R B 2l AR 2 Bl S5 S AU R L IR P 32 28 Db [ R 22 e ) N
BRAG 2 I 5 T 108 R 1 (1982 4F Jii AR b 57 27 Bt BE Ml ) Bz E/INARTHE - (1984 4 vy [ 1 57 R 27 Bl L b [
b2 B 3k 1 22 WF 5 i 19 25 R 181 (1985 4F R Kbl 48 R .

558 i s SN S 78 B X1 R o S R 0 T NS = D A 5 & S = S U s A 6 ) | N N S A B e N
19 73 BE o ] b R o 2 B RS T 0 R R AL . AR N b R 8 22 0 ok BT P L Y M v R )
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PR R TR [ PRk R WP & . H Springer H LAY { Physics and Chemistry of Minerals)
(PCMD 2 [ B i 27 i Hs 2 38 R R AR SC R R I die 22 L 9 1), 38 1 90 1 3 25 40 4F PCM
A8 SCR R G BL L ROk A R ERYIE SCIE O . AT LA 0B 2 1978 — 1987 4F )ik & 1988 — 1997 4f
Wi, h ERERAE PCM R R M8 SCIEH A BR 51998 — 2007 43X 147 2% v [ M2 &5 FE ™ 1 0 B 2
FEHEIEE LB 14E ;2008 —2017 4F 53X H4FE & UL iy 48, ok A v I 598 SCEUZ T H4E I 5 5 2 AL
HEFE HA (132 J5) B (132 ) ERF (121 D LM (118 T4 MEEZ G .

Fx1 PCMEE 40 ERRIENBFERUARKBRENIEX
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.

S AR T E W B e TR B 2 5 2 B A S AR R R A B RO T 30 4R (H Ik
Z B rp [ M v i B 2 AR A S SR AR R AT TRl R AR A g Y . 7 U R AR S
SN AR T 5 M BR B 27 A O Y g T 4y B AT 10 S5 50 F T R O HL A 0 R R B A N AN T R A
TET 5 B 2903 U B 0 75 R R W B Y e A RS AT ST . AR SO I R AL A T i A
AR T AP Fe i A BESHE AL SUAZYIVE A PRI B L0 M R 6T P-V-T (R 58
s ML A R ) RS T B Lo TS o i TR T v T 7 i R K B Bt B O AR 45

2 THIBH MRENEE

1952 4F M BR A P2 52 Birch'™ 42, M 7% I 76 R P9 A% 3% , HuER P304 TR A8 1k & 5 S0 2R 1k
D] Lt 75 0 50 T R E M BR P B A5 M . R P S %) TR BRI g I R 1 4 o 32 4 B . 3 ek %o
b 72 e 5040 R BB ) A o L R TR T Y N P S, T M ER VR 0 A . MR DL
660~2900 km Z[H] 4 T Hbu s , %5F 1 B9 R 58 A 24 ~135 GPa, 7E8K BB E B, AATIA N F s i 5 4
A AR X T BT AR Ak, BB MgSiO, 458K (F — 2 8K) L CaSiO, -85 8k A K & 8k B A A
T . 45 A 4 Wl H Al (Diamond Anvil Cell, DAC) 5 He 4% AR A1 [H] 25 58 5 X 5 2 i1 5 (X-Ray Diffrac-
tion, XRD) 4% AR, JUAN 55 22 (190 49 AHAE il 82 9 B, 48 7 11 Bk TR 350 T RE A7 AF — L d B2 0 R S i
A M BR Y FEAF SR A5 SR W A

XUFS AR F 1976 AEFEWEINTE DAC 4 BT 858k 45 14 1) BE 2R ik R 35 (Mg, Fe) SiOy) » X — #T
W) I B I 1 5 B A MgSiO, 458k, IR 8 T M fe R 4L . 2014 4F B ¥ A 4 0 Bridg-
manite (A BLA7 & A, DLZL A AE = TR WE5E i A4 1R STk B 24 K Percy W. Bridgman, 77 248 11
& X — A A4 AT T HUER B 2 4000 B — A s R B LAME G 44 A 45 TE W LR Ok ke B DL I b
AT WA AT R . BT 22 FHIE /NG A B AT S A ) 25 T B R T T OIS IR — 25
Wesh T R DR 90 XRD $2R 0 & . E B2 Be 7 N M sk fb 2 F 52 B i o O A= S5 R L) Sk
ABO; #1531 PbCrO; F58K0°1E 1. 8 GPa KA T A5 AH7AE  JFPERE & ik 9. 8 o MRS . 2004 4F,
H A Murakami 561 & SU7E T il iS50 09 6L AR S 45 F T MgSiO, &4 T WS Ek w21 )5 55 5k 1)
SEAARAE HE s T MU RS D2 00 4 BEAIL AN 25 R 4 . b Rt R RSO R0 ek AT AT S
DAC 55 R AR | 545 5 56 AR DL K 22 B0k B G XRD HAR (WL 1), 76 2014 4E R0 T R Hu W& g 5 — &
B SR R ER 5B (Mg, Fe) SiO, ) 76 F Mg TR ER 1/3 Fr X R 1) 3 B A g 25 40 43 b 6
ERBVES R IS T SR AR (YRR H A . X — R BB T AMIXT e BR F Mg 0 W 4l s E A A .
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SN K21 Williams Z8R W8 H AR T REAE 3R R Hu i iE 48 1/3 AL A7 75 S H Bk AR 2 000 km
AT B DR RUASEAR B 110 38 3 DX 1) A 7 S 00 7 Ay B R . b v PRS2 B 5 v BT 4 2 A v R
JESE W] S A Bk 5 AR CBOKTE T M R 30 9 3 B2 TR 0 4% 1R T AT R i B S5 A 1 FeO, B 5K
(9 FeO, H, o 5 7% TR HB SUE 1 F1 4006 25 X0 s BR TR R 45 4 A T B2 )

Synchrotron radiation X-ray

U
&
u \\

135 GPa & 2 500 K
Core-mantle boundary

1 [R)  E XRD 5 38O iR DAC 4 A HIZS 4 00 i 08 78 30 10 4 A A B EC 1 B4k 2 4 I
Fig.1 Synchrotron radiation XRD coupled with laser-heated DAC,aiming at the phase transitions
and physical-chemical properties of Earth materials in the deep mantle
X S B R AR SR T B R B R B B G, i XRD fE m RS A Iz B R A L H
SR RO S RE A 0 (0 R AT R RS — AR 45 A BRI S5 A5 B . 7E DAC kAT R SE g L T
) 53 A it — M AR /0N, L rf Rl BEASL B S AN 2 0 S AR Aok . T AR () 25 4 GO R 5 1 XS 2R R B
BT O E) 1~2 pom B R I8/ T R DU RE S OB ECE . DRI G SR R A A S BOK R AR Sl — A
BA R A B I 43 8 A SRS 0 b T IR 4 BE AR AR R L AR R MRS A A R . TRA
AEUOI T YRAIE B T 3k B 2 0k B XRD J5 vk 9w A7 DR B v T R R A AR ) € B T — 0 SG A
3 — 7 1T Hb5E ) JBTRT 28 AR b VR FH TG R M S S O R T M Y IR R O A R R R
49 AR AR 3k A DA R I 1) — 6 R Bk AR BSAR 2H 5 1 49 X0 ¢ W W Jo =2 ) ) b 3k 3 g 2 gk B AR R, L T fE
XoF T A Y o — e R A R . AR — R AU AU K X B AR B Y T M SE R
49 605 K A AE R 5 TR T b TOU0 st A EL A AR A 5o B2 L A T T R R AR 20 5 AR AR A AE T I T 1 o A% 1
o R R P R AR BE T M BR T2 B S BT ) R A g S UE B AR R FE 2 12, 5 GPa $5 74
4 CaFe, O, 4514, 7E2) 20 GPa %75 CaTi, O, 4544, J5 & T 2008 4F 1F 2 DL B BF 2= Be | M Bk 1k 2
T 5% T i Sl i e A i Ik G i 8 —— I

3 TS Fe ¥R A RES

Fe 2 —F 3d ERJE LR . BA FE WH T4 AEMWM LM S (Fe’ M Fe' )M A BES (&
FE AU A BED » o 98 A [8] 1 Jay sl R 55 Clan T 4 7 8 Al N AR B, Wl 2 fIT7R . Fe J0E 2 T M
M EEH 2 — B IR T TS 2 b A B2y &0 5 Bk 2k BE W R — b 5 A AR o
AR EBMHE . SR T XY B Fe vf 68 & A& A e A, 5 5 LW 31k 2 1 I & A o048, AT
SR T M08 Py RS Ak R K By 2E AL B, R Mg A T P Fe 1Y B BE AW — B E PR & R0 Y
PRAF T A5, 55 AR 5 B 0T R 2 A AR P R X — DR S8 LB o T A AN R A ke

T SO AR [ N 2 R X — U AT T M OGRS, AR AR T AR B R . P E B AR R R R
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Octahedral Non-octahedral Octahedral Non-octahedral
coordination Fe** coordination Fe** coordination Fe** coordination Fe**
High-spin =~ Low-spin High-spin  Low-spin High-spin | Low-spin High-spin , Low-spin
- e i e 4
""" 3 g — ., T4 ge— :
; el [
| — A e |t Lt
------ TN R e e T A

Bl 2 Fe AR 250 B A 0 745 H 15 EoR 1R
Fig. 2 Schematic electron structures of iron with different charge and spin states

PRAE R A — MR R SE T S R Fe € % 78 X8k 5 B85 A e T e R LM s e, A W] TR
[7) 2 e S 30 v Fe 19 € 28 i 7228 X Ak gl J0 3 52 il A7 7 3 0B 1 1l TR Sy B T b 0y 3 20 0 R PN R 45 4 42
T G Y FH R A e 5 % B TR A 1 R 4 A SR v [ M R 2 1 ] AR SR TSR RS TR S A A
SPANTERET Fe' ABES T MgSiO, A BL AT 2 A1 F 5 85 Bk ™ i) 5 R0 B 2 4 I3 52 i) 1 BF 9 3% 1 5% v
T AT MR U AL AR AT R . E R R R R KR A AR Sl 0o R R A T XRD R RR T AR R R
WIFE T & Fe Al (045 B & 8 4 76 JE 58 2535 130 GPa IS A HEAS WP 2 0] . 4 JE 58 K 130 GPa i}, Fe?
M Fe' IR HEm A BEAS . v ] b T R 2% 1 AR 450051 B X 3 8 TR AT b v s 48 A (NAL Fi CF AHD
E K AERR ERAH (Phase D)WY Fe TR T A BEAS = R LS 5E . 45 R o . NAL F1 CF A 5 A
R B ) Feb " 7E 30~50 GPa B} &K 4= T HJie#%4 48 , 1 Phase D ) Fe 01 T — 10 B RS AS (Fe* .
2y 35 GPa,Fe'" 2y 65 GPa), NI LL S0 45 4L, K {1 ¥ 50 TR AN iy 76 T Hin e iy A Jpt 3 B R 2 1) A2
b K F R4S NAL Fl Phase D 1 Fe [ i€ (14 5% 28 68 5 7 50 TR AR iy 19 4R J0 o 3 3 0/ 0N 1. 8 260 I 45 21 L O
P& T RN vl = 48 AH NAL F1 Phase Dt Fe H BE 5% 722 A GBS 5 BOT e v 37 b 72 I A 1) — (9 Bl
P22 — T T RE 5 B KT K B TG O B WA . b AR R ARl 2 XRD 5 W IE A S A
WER BN ZE B TE 45 GPa I &4 T A BER AR s 35 i FLIE TH BB L, 3048 T #E ™ (9 R A IR Fe, S, 781
JE R — R 5 H TS FREMH21T R .

AL F R A TR 3 A v R FES SR Fe 1Y E BEZS XA 5 F My 5™ 4 3 v vk R 0 5
T2 SRR AT Y RAF R G B BE R AR LR L SR, T MR SR B Sy cE el R AR R R A AT E T
JR S5 K B FE B EE R W R T e AR AT . B, G D S2 56 A48 Ff B2 3R AS T i
W BT Fe Y BERS X i 3 L H S 8 B o IS ML A5 M Y B e g I P B [ B A 2 ) T I 1Y)
b 5 R A A5, L2 T i o b 3K P S ) IO 2L G L A R e A B R R

4 Mk

b 35K A BP0 S A 5 P v IR e T e kS 6 S B 6T Bl e T A h S A B 2 10 Y60 ) —
Fha Z MR TR H P AME T 506 ~15% Nl 3% ~T0 . IR AFETE ML TR 7 M OCHE 58 45
WL AT TR ITTR 2 DLW R LT 3 D&M (D FH F &, EHERZ A s M7 2 LS
WA S8R (2) RS E AR ) PV FIRAS R (3) A G AE 35 BEAR 262k 45 25 . H T
FEMEEBRITTRATGEA O.S.Si.C.H %, A AF M BR 1k 57 07 5 e i v e 52 590 DA K TS A 400X k-
BIUGTRRRIFRE T2 0S50 MBS B 5T A OCHE e 2% SCHR(34-35 ], 7tk 32 22 B0 45 [ 4 76 b A% )
7 T i RS 1Y) 52 5 B 5 e

DU TR 2 1) VI 45 R R A N R R TR M A W P S 50 A 5T A A BA L A AT X AR RN Fe-O-S
WRIFE T REN S S ELR 5. X T aigk, #4255 RIS Grineisen ¥)75 H #2 . Hugoniot N fiE
SPE B RMB NP S EL TR T hep MW ESEA Hugoniot M1k, it 5356 808 1o % kb, AT IA
H7:200 GPa LA R & hep 8RB FEIAH X ,200~260 GPa J& hep 2k 1 & — B AHZE X, i 260 GPa L 1 ) J& £k
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MR . X F Fe-O-S I &R, Bl 22507 Fl H % KB TE 50 ~ 210 GPa JE5& i [l 9 IF & T
Fe-FeO-FeS 1R A& & ) Hugoniot fR A8 J5 2 S 55 I & . W45 A9 Hugoniot Z&5 HIAR R W] i J5t 3 11 415
P 1) 45 BT AR, RIS 7E vh s i B b Fe-FeO-FeS 1R & & & A4k S . Bl b AT A % 43
Mrii R7E 106~232 GPa FESRTL N FFJE T Fey O S, (Fe,O.S A5 5 43505 10 90% .8 %0 F1 2 %) Y
P Y PR 149~167 GPa Ab WA B T2 E A L. AT R, 149 GPa B 1) %5 B AN i 22 b i 5
IR BRI IR I AE 167 GPa BHA R ASE 2 WAHIX . M5 Lindemann & #, #EW Fey, O S, 7EHLER
WA 5 AME 1 4510 T (330 GPa) B4 Rl FE R (5 400 5000 K, A 45 &2k 76 A1 ) 1R 5 2% 14 F B 0 o5
6000 K, —E O Fl S MM & 5 2UA Rl R B FRAKZY 600 K. Sk 1 [R5 3 095 13 5040 o) i A% 2
JIN LA 24 R VA 2 A SR FH BT DG I 2 RS o 4 2 3 S R T Fegn 5 O, S5 Fll Fegy O S, BN R
)% & 1 3, 3 5 PREM(Preliminary Reference Earth Model) (975 3 1% & S Xt 1, &80 . A 24
O BT 43 80N T 0.5 00 B , 4 R [ B 96 2 A0 M A% 25 B2 RN sl i 29 o, DRLtE , Al AT T i) S e 25 2R HERR T O
Je A% R TR AT REME . A UE— 25 0 b R 4 SE 50 L B A A B S TR A Y 10 % TR
N IR RETBL B2 ST ENP A X )i o | S i

B 7 Bl e SE g Ab , b EURL 2% B b 5 55 b 2k ) A S i 9 XS g Ak DR A Ak 5 NI R 3 0l R
i JE S8 7 v MRS — 4 JR 3 ) T 3 11 2% 7 5 (First-Principles Molecular Dynamics Method) %t #h #%
) 55 19 20 BN O 2 0 R TR DG S 0 S AR 5T . XS g Ak AT R IS SE- R R R OR R MLE R T
Fe-S-C Fll Fe-S-Si-C {4 £ 4 i 1 5 1 (3. 5~20 GPa,920~1700 COM MR . RE B TIRE LT,
2o WG A OE R V25 T S RS2 R E SR R R s A3 CAn B 1 0 A A3 Bk A 000 B SRS Rl Fe  Cy LT
LR A AN B4 J3 H A3 5500 2 %0 WU 7 Se 45 i 1 Fey C ;s BE 25 10 3 PR AR L S B {1 1) Tk A M Rl ik b, ST
25 Gy it AT AR v, C 7R BT AR FROAH 2Z 6] 0 & = B ACOR B IR 2 28 4k . iR % TP AP TR 2 R oo R (n C
S SO AT E ALY G s IR 09 [ S A% R R Fe Fl—@ B0 St MASAMEH S 2 IE S 34 Si ik
fiE & /1Y C FE N IMEER AT REAFAE . 0 — 7 DL SR B WIS %t C A e R B A S LA 58 6 B L C RIS &
JB& 4k 5 R R M AR 22 1] 1Y 20 i R B 9 3(40 GPa, 3200 K 5 A T4 F5 1k iR £h b BR Bk 5 B B50die A4 45
WA C R B ECN 0.1%6~0.7%.

T3H0 B I YRR A I X AT B AZ I T R TR TR AT . MR AL T 0 RO R A A T A R E
KR RS SRR . T AR M B AR S R E R B S, SR TR MR R AR T R R A
RH I R A LBk . X T e ST R MR IR R 5~15 GPa.293~2 200 K 1 IR JE i 77 11 Bl P il
TR R R R R T AR G B T R KRR A P A A e A AR R . BRI Y SR I IR
FE RN 7 5 Hb A% 0 S8 BRI B2 R ) 22 BE LR (B (EAG — R R S R B IR I 5L B AT B
B R R AR,

5 mARMENE

Y I A PR 5 A ) T A B A R i DL BT AR A T s AR R R SRS B R R R R AR R A A
S AAY SN B TEIE AR MR BER S Bk R AR R A A O R . et R Lt
AR S fifp R P A DR b R 0 R R T A S O A AR T R ER N B B L R e L N AMR 2 o T R
T R AT A R R RS WY O S T R . RARSR BT DI B B R TE O vk
M5 90 9 LI 325 A ) B AL ik TR STE i ) ri A o BEL BT 3% 5 5 1 0T A T Ml Bk A A [ T8 2 S T A
UL L | R M A B MR A M A, T R T T A [ v R S
CRLFE 75 ZE- 19 fA] 22 1l WU AL DAC 45) 1955 A B S R I A J7 36 5 B uh i i e TR o A fi =2 R 3G il g
RN R E R EE Ry RUR B VAL K R VB R S i BEK R R BORRLE L BURE 1
PR JESETT A T ARG IR AR IE

S IR AR L [ PN e i e T A v R Y AR 2D B L R R A T TR AT L 22 T T
FEHL DAC 4 i He B A b H 27 e B F o0 2 BP9 B S R i . [ Kt 7R Jm) 110 5 4 A A5 SR R VR
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BRI S I 1 7R FE - v TR B A LR R A AE R A N e I SUE SR ST R S R AT T
PR SR 5 RN ] T M e R R S SR A SR R S MR T TS R . 1995 4R ZEHIEBIE ST BORE R A
o R BELHC IS SR 512 o i i T M k) S5 e 2 P A D 0 b, e R TR g R R R T sk ) B
S T A DL I B T 5 A8 A B R SRR Be . AT S BT IS B AR v [ B o B M BR A 2 BT S T Ml Bk
PR ) B e L e R R SO A SRR AT R 2 R AR RS R AN il s AR R
AEUT NICIE AT SRR ARV AE YT-3 000 ¢ £ TR AL bW RRORE A SEHICA JHOBE AL
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Table 2  Selected experimental studies on electrical properties

of crust and mantle minerals, conducted in recent years

Pressure range Mineral Representative papers

F B Y AR S G L X T AR
SRR R B B o S T R A B R 2 X
Hiu 2R P — ZR 5 0 B A 2 e TR o AR A R AT A 4
U TR Z2 8 Kk B, R M A 1 T AT % K i
Fe . Mg G A T Mg AR i B (D) 4
2R P S R B g A g R A T T A

2% 2 0] UL, 3T AR R T VR R — i A R
1o PR ) 5 v M SIS F 9 ) AR R R L B A B
AH 2 45k 7 55 Sk A G b ERE 2 B M R S5 b R 4 B
W RTH BE e 55 o B B B K2 £ 28 f At
KEEI A 035 L R 2 B R Ak 24 BF 5 i 14X 57
AR AR SRR I R Y T 2005 AR AE
B R RSB0 i GE T /K COHD & 82 X% 5 P 717 BU
AR A L R B2 ), 45 4 M Bk A HE vl
RERRIN A 0254k T P b OH & it

Crust

Clinopyroxene
Orthopyroxene
Feldspar

Olivine

Ref. [75]

Ref. [76]

Ref. [56,76-79]
Ref. [79-86]

Clinopyroxene

Ref. [79,87-89]

Orthopyroxene Ref. [90-92]]
Upper mantle
Garnet Ref. [93]
Phlogopite Ref. [94-95]
Wadsleyite Ref. [96-100]
Transition zone Ringwoodite Ref. [96,98.100]

Majorite garnet

Ref. [97,101]

Lower mantle

Bridgmanite

Ferropericlase

Ref. [102-106]
Ref. [103]

D’ layer

Post-perovskite

Ref. [102]
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by 58 AF 6T T L O B R SiL IR 660 km AN LR IR Ak A AT

I 5 LT R v T [ AR S O B 9T 1 B 2 A v B 2 B ) BRAE 5T T I AR U D A RLIE
JR e PR 406 S 6 L 9 M A b B ) R RE 2 A v R 2 B b TR 5T BT R RE RORNAE S AE R B
1o Tk v S A K A B R T P A 2 0 A AT A T T 4B R R R e R AR R R B ER N R B
(R SPE PR B HEA T T K R G MR OE TAE(ILEE 3) . Heandb st KAF X mtift i dl R F DAC %6 B 45 &
XRD AR, 768 5 il SR e RS N YRR 4 32 A 8 (Mg, Mn, ) Cr, O, 52 =0. 00,0. 20,
0.44,0.61,0.77,1. 00) # 4T T R HPIRES T BEWE5T, K MgCr, O,-MnCr, O, ZJC & 1R & A By A 5
B (K ) I K 2R 5 () 15 21 43 22 0] I AS J2 fa7 SR A B 2Rk 56 2R L IR AN i s 41 40 19 K (E 58—
FCH AR, R4 1 Ko AEAR /N, B Ui T4 50 19 o (B — B AR5/, I 4L 43 1Y o
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LU SO A T PR S T BRI AR T E — A 2B K. 55—, N E R O A
Wy 0 Ve AR S 5 R F ST 22 A 25 4 5 XRD+DAC $ A&, 1 1) 6] 45 5 5t XRD+ 22 18 150 HL 4% A
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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 53 Feo 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]
Spess Almys Powder-XRD 15.5 GPa,800 K Ref. [118]
Garnet Grsso Ands, Powder-XRD 22.8 GPa,900 K Ref. [119]
Uvayy Powder-XRD 16. 2 GPa,900 K Ref. [120]
Hydrous Prpio Powder-XRD 16. 8 GPa,900 K Ref.[121]
(Mg, Mn,)Cr, O, Powder-XRD 10 GPa,1273 K Ref. [122]
Fe, Ti0O, Powder-XRD 7 GPa Ref. [123]
Spinel Mg, TiO, Powder-XRD 15 GPa Ref. [124]
Zn, TiO, Powder-XRD 24 GPa Rel. [125]
B-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), (OHD, Powder-XRD 11 GPa Ref. [130]
SrCO; Powder-XRD 9 GPa Ref. [131]
BaCO; Powder-XRD 5 GPa Ref. [131]
Sri (PO Fe Powder-XRD 5GPa,1273 K Ref. [132]
Bay, (PO, )¢ F, Powder-XRD 5 GPa,1273 K Ref. [132]
(Casg. g3 Pbyi.15) (PO, F, Powder-XRD 29.2 GPa Ref. [133]
Phosphate Pby, (AsO,)Cl, Powder-XRD 14 GPa Ref. [134]
Pby, (PO, ) Cl, Powder-XRD 15 GPa Ref. [134]
Pbi, (VO,)Cl, Powder-XRD 8.7 GPa Ref. [135]
Ca, Las (S10,) (OH), Powder-XRD 9.3 GPa Ref. [136]
7-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





