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Fig. 2 Design of the four probe electrodes on the diamond anvil and the image of the loaded sample
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Fig.3 X-ray diffraction pattern of iron under different pressures
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Table 1 Experimental data of the pressure effect on the lattice parameters

and the molar volume of iron at room temperature

b @pee/ (nmM) @/ (nm) Chep/ (M) Viee/(em® /mol) Vi, /(cm® /mol)  AV/(em?/mol)
/(GPa) (£0.0001) (£0.0001) (£0.0001) (+0.0D) (40.0D) (40.0D)
4.6 0.2839 - - - 6. 89 — —
6.1 0.2830 — — — 6. 82 — —
8.0 0.2821 — — — 6.76 — —
9.8 0.2814 — — — 6.71 — —
11.9 0.2805 — — — 6. 64 — —
12. 8 0.2802 — — — 6.62 — —
13.1 0.2801 — — — 6.62 — —
13.4 0.2800 - - — 6.61 - -
13.7 0.2794 0.2463 0.3952 1. 604 6. 56 6.25 —0.31
14.3 0.2795 0.2465 0.3954 1. 604 6.57 6. 26 —0.31
14. 7 0.2792 0.2463 0.3952 1. 604 6.55 6.25 —0. 30
15.0 0.2792 0.2462 0.3952 1. 605 6.55 6. 24 —0.31
15.4 0.2794 0.246 2 0.3952 1. 605 6. 56 6. 24 —0. 32
15.8 0.2788 0.2461 0.3948 1. 604 6.53 6.23 —0.30
16. 2 0.2790 0.2461 0.3950 1. 605 6. 54 6. 24 —0. 30
16.5 0.2788 0.2460 0.3950 1. 606 6.53 6.23 —0.30
17.3 0.2791 0.246 1 0.3952 1. 606 6. 54 6. 24 —0. 30
17. 7 0.2793 0.2461 0.3950 1. 605 6. 56 6. 24 —0. 32
18. 1 — 0.2460 0.3950 1. 606 — 6.23 —
18. 6 — 0.2454 0.3941 1. 606 — 6.19 —
19.0 — 0.2457 0.3946 1. 606 — 6.21 —
19. 8 - 0.2451 0.3939 1. 606 — 6.17 —
20.7 — 0.2453 0.3938 1. 606 — 6.18 —
22.3 — 0.2449 0.3927 1. 604 — 6. 14 —
23.1 — 0.2449 0.3927 1. 604 — 6. 14 —
24.8 — 0.244 1 0.3913 1. 603 — 6.08 —
4 5

R P W L A 32 Bl A2 B B 45 5 D ) R A AR 1 T L D T BRAE 25 GPa e I R Y HLRHLBE I 7 9
AR s IR A G IR XS S ATT S 2 0 A5 B A0 Bk A R TR R R S R R BRI R B R ) i s Al
KF o ST AR BRI L AR B TR 7 A G0 RT3 A0, 2 TR 3N E 13,7 GPa i (A0 52 75 AT AR 1)
INT7 HEHEARBE AL L o T R B TR 7 ORI/ L TR TN E 18. 1 GPa B AHASSE W 7N 07 B HEA R B9
HL T R B TR 0 A SR I ) e R Al Y B RN

References:

[1] Anderson O L. The High-Pressure Triple Points of Iron and Their Effects on the Heat Flow from the Earth’s Core
[J].J Geophys Res,1990,95:21697-21707.



44

DS /B S ¢ %21 %

(2]

(3]
(4]

[6]

7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

Alfe D,Gillan J J,Price G D. The Melting Curve of Iron at the Pressures of the Earth’s Core from Ab Initio Calcu-
lations [ J ]. Nature,1999,401:462-464.

Anderson O L,Isaak D G. Calculated Melting Curves for Phases of Iron [J]. Am Miner,2000,85:376-379.
Boehler R. High-Pressure Experiments and the Phase Diagram of Lower Mantle and Core Materials [ J]. Rev Geo-
phys,2000,38:221-245.

Hemley R J,Mao H K. In Situ Studies of Iron under Pressure: New Windows on the Earth’s Core [J]. Int Geol
Rev,2001,43:1-30.

Mao H K, Bell P M. Electrical Resistivity Measurements of Conductors in the Diamond-Window, High-Pressure
Cell [J]. Rev Sci Instrum,1981,52:615-616.

Sakai N,Kajiwara T, Tsuji K, et al. Electrical Resistance Measurements at High Pressure and Low Temperature
Using a Diamond-Anvil Cell [J]. Rev Sci Instrum,1982,53:499-502.

Reichlin R L. Measuring the Electrical Resistance of Metals to 40 GPa in the Diamond-Anvil Cell [J]. Rev Sci In-
strum,1983,54:1674-1677.

Garg A B, Vijayakumar V,Godwal B K. Electrical Resistance Measurements in a Diamond Anvil Cell to 40 GPa on
Ytterbium [J]. Rev Sci Instrum,2004,75:2475-2478.

Bao Zh X ,Tu C S . Anderson J R, et al. Metallic Transitions in Several Kinds of Semiconductors at High Pressure
[J]. Chinese Journal of High Pressure Physics,1996,10(1) :51-55. (in Chinese)

i J0.% AL 4% 5% , Anderson J R, 4. LA SATE = R 094 @A ARAE [T, & B 2% 4 ,1996,10(1) :51-55.
Han Y H,Gao C X,Ma Y Z,et al. Integrated Microcircuit on a Diamond Anvil for High-Pressure Electrical Resis-
tivity Measurement [ J]. Appl Phys Lett,2005,86:064104(1)-064104(3).

Mao H K,Bassett W A, Takahashi T. Effect of Pressure on Crystal Structure and Lattice Parameters of Iron up to
300 kbar [J].]J Appl Phys,1967,38:272-276.

Mohammad Y,Sahu P Ch,Govinda R K. High-Pressure and High-Temperature Electrical Resistivity of Ferromag-
netic Transition Metals: Nickel and Iron [J]. Phys Rev B,1986,34:8086.

Secco R A, Schloessin H H. The Electrical Resistivity of Solid and Liquid Fe at Pressure up to 7 GPa [J]. ] Geo-
phys Res,1989.94.5887.

Electrical Conductivity and X-Ray Diffraction Study of
Iron under High Pressures

HUANG Wei-Jun',CUI Qi-Liang',BI Yan?,ZHOU Qiang',Z0OU Guang-Tian'

(1. National Laboratory of Superhard Materials,Jilin University Changchun 130012 ,China;

2. Laboratory for Shock Wawve and Detonation Physics Research ,
Institute o f Fluid Physics ,CAEP ,Mianyang 621900,China)

Abstract: Four electrodes method and the magnetic sputter film deposition technique combined with

photolithographic shaping method are used to measure the electrical resistance of iron up to 25 GPa.

Furthermore,in-situ high pressure X-ray diffraction experiment was performed for measuring the lat-

tice parameters of iron under high pressures up to 25 GPa. The experimental results indicated that the

process of bee-hep phase transition of iron initiated at 13. 7 GPa and finished at 18. 1 GPa. The pressure

dependence of electrical conductivity of iron was finally deduced from the resistance data and the X-ray

diffraction results.
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