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Fig. 1 Raman spectrum information of the hcp metals under high pressure
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Table 1 Zero-pressure Raman phonon frequency w, and pressure coefficients @ and S for different hcp metals

Sample Pressure range/GPa w,/em”! @, Bo-o Ref.
0-73 463.4 2,622 —6.6x10° This work
0-77 459 2.806  —1.1x107 Evans, et al.'*!
Be 0-23 455.8 3.559 -3.51x107 Olijnyk, et al.*"
0 463 Frass, et al.™*!
0 455 Feldman, et al.®”
0-211 164.2 0.591 -1.05x107 Liu, et al.®¥
Os 0-13 164.8 0.739 —7.82x10°° Ponosov, et al.™*!
0-205 1213 0.438  —4.94x10* Liu, et al.®¥
0-20 120 0.56 —7.8x107* Qi, et al ¥
Re 0-63 121.3 0.573 —1.54x107 Olijnyk, et al.”*
0-43 119 0.694 —4.25x10° Goncharov, et al."*! (under hydrostatic)
0-138 119.9 0.468 -9.04x10™* Goncharov, et al." (under nonhydrostatic)
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Table A1 Raman shifts of Be under different pressures

Exp. No. p/GPa wlem™ Exp. No. p/GPa w/em™ Exp. No. p/GPa w/cm™

0 456.0 16.8 502.2 25.8 529.3

0.1 456.9 17.3 503.8 27.0 528.0

1.6 460.8 17.4 505.5 29.1 534.4

2.8 473.5 18.6 507.7 31.8 540.0

4.2 469.7 20.0 509.4 34.0 5423

59 473.5 21.0 512.7 34.6 548.7

6.4 478.8 21.6 511.2 36.3 550.0

10.3 489.3 : 22.0 513.2 39.3 557.2

10.7 493.3 22.8 516.0 44.8 566.6

1 13.3 493.0 234 515.6 2 48.6 5733

13.4 494.8 23.6 516.0 50.0 577.9

14.1 497.0 26.4 515.6 53.5 581.2

14.3 497.4 28.8 523.0 55.0 590.2

14.5 499.5 30.0 534.9 58.0 592.9

15.1 496.4 0 463.6 60.0 597.8

15.2 496.3 13.1 497.1 62.0 603.3

159 499.4 1 16.6 505.0 68.0 614.4

16.4 503.8 21.0 514.0 69.0 610.5

16.5 501.6 23.9 521.6 73.0 617.1

R A2 Be AETREANTHEMENSHEAIRE
Table A2 Elastic shear parameter and their errors at different pressures of Be

p/GPa w/em™ alA 5/A c/A 5/A C,/GPa 6c,/GPa Error/%
0 463.6 2.258 +0.004 3.519 +0.011 113.7 +0.07 0.06
13.1 497.1 2210 +0.006 3.453 +0.015 133.9 +0.11 0.09
16.6 505.0 2.198 +0.006 3.436 +0.016 139.1 +0.13 0.09
21.0 514.0 2.182 +0.007 3.415 +0.017 145.2 +0.15 0.10
23.9 521.6 2.173 +0.007 3.402 +0.018 150.3 +0.16 0.11
25.8 5293 2.166 +0.007 3.393 +0.019 155.3 +0.17 0.11
27.0 528.0 2.162 +0.007 3.388 +0.019 154.8 +0.18 0.11
29.1 534.4 2.155 +0.008 3.378 +0.020 159.2 +0.19 0.12
31.8 540.0 2.147 +0.008 3.366 +0.021 163.2 +0.20 0.12
34.0 5423 2.140 +0.008 3.357 +0.022 165.2 +0.21 0.13
34.6 548.7 2.138 +0.008 3.354 +0.022 169.3 +0.22 0.13
36.3 550.0 2.132 +0.009 3.347 +0.022 170.6 +0.23 0.14
39.3 557.2 2.123 +0.009 3.334 +0.024 176.0 +0.25 0.14
44.8 566.6 2.107 +0.010 3.311 +0.026 183.6 +0.29 0.16
48.6 573.3 2.095 +0.010 3.296 +0.027 189.1 +0.32 0.17
50.0 577.9 2.091 +0.011 3.291 +0.028 192.6 +0.33 0.17
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Table A2 (Continued)

p/GPa w/cm’™! alA 5/A c/A 5/A C,/GPa 6c,/GPa Error/%
53.5 581.2 2.081 +0.011 3.277 +0.029 195.8 +0.35 0.18
55.0 590.2 2.077 +0.011 3.271 +0.030 202.4 +0.38 0.19
58.0 592.9 2.069 +0.012 3.260 +0.031 205.2 +0.40 0.19
60.0 597.8 2.064 +0.012 3.253 +0.032 209.2 +0.42 0.20
62.0 603.3 2.058 +0.012 3.246 +0.032 213.7 +0.44 0.21
68.0 614.4 2.043 +0.013 3.224 +0.035 223.6 +0.50 0.23
69.0 610.5 2.040 +0.014 3.221 +0.035 221.1 +0.51 0.23
73.0 617.1 2.030 +0.014 3.207 +0.037 227.2 +0.55 0.24

High-Pressure Raman Spectroscopy of hcp Metals
LIU Jingyi, TAO Yu, FAN Chunmei, WU Binbin, LEI Li
(Institute of Atomic and Molecular Physics, Sichuan University, Chengdu 610065, Sichuan, China)

Abstract: The lattice dynamics behavior of materials under high pressure can be studied by high-pressure
Raman spectroscopy. However, Raman spectroscopic signal of metal samples at high pressure is difficult to
obtain due to the fluorescence of the diamond in diamond anvil cell (DAC) and the strong reflection of the
samples. In this work, we use DAC inclination scattering method to mitigate background noise. As a
consequence, Raman spectroscopic signal of the hcp metal samples (Be, Re, Os) under high pressure have
been achieved. In the case of Be, the pressure dependence of elastic constant C,, is obtained by measuring
the shear Raman mode E,, at pressure up to 73 GPa. The proposed high-pressure Raman spectroscopy
technique provides a new method to study bonding state, electronic structure, and phonon-electron coupling
effects of metallic materials under high pressure.

Keywords: hcp metals; high pressure; Raman scattering; elastic properties

051102-11



	1 高压拉曼实验设计
	1.1 拉曼光谱测量平台与实验设定
	1.2 DAC倾角高压拉曼光谱技术

	2 实验结果
	2.1 背底信号的降低
	2.2 Be的高压拉曼光谱

	3 结　论

