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Fig.1 The pressure dependence of velocities of longitudinal and shear waves of MgCNi; superconductor

FH 7 iR R He bR & 1T A AY MgCNi, B e 6 vl R 4% 1m) TR PR 44, PR i FR AR & E iR AR i B BY 4]
Wi G AN o BT DL SRR P A 7 1 A5 2
G =ov’ ,B=p(vi —4v2/3)

3R; +1 a ov?

3R —1 , B
_ N RE e

’ 3R: +1 pvlz

E.B.G .o 7E% JE T B4 90 154,15 GPa,150. 46 GPa,57. 98 GPa,0. 33, #P:i& B s /7 #9728 4k 4o
B2 Fle7s o 25 H Ty 38 s o B i 10 S B i 7E — 0 19 R D JE R AR | R PR N
R il 0 PR T R L AR R RE T DL o

ot ) ()

47V ot
5 2o A
_ T ‘JT _etxt _ o
Cy 9Nk]3( @D ) . (e’l — 1)2 d]fa.l‘ kBT

ke Rk 2050 S Y 5w B IR 25 % W R0V SR AR N O I R B DT



5 2 JE A MeCNiy PR TE K T 1Y 582 A o 159

E 3 W/ T MgCNi, FIEFEIR B LA K = IR T A B 5 D B9 284k . 8 KT BYFEFE IR BE A0 b #4435
S 454,82 K A1 111. 30 J/(mol » K),

0.14p (=¥ /% Y(p-Y(poli¥(p) L 0020l CEHO/H LHCp-HCpo VHG ) .
L Y=E,B,G,0 . ah
0.12 _B_ . H=0,c, "
0.10+ " 0.015F 0, " -
S 0081 " = 0.010F .
f 0.06} . AEA f h
o2 r = A 0.005F -
0.04F " “ﬁﬁﬁvuvo ) >
L - ' L]
002} . “0.“" G 0.000f *83,,.
e
000p + ~0.005} RAREEE
—-0.02 1 N | N | . 1 N 1 L 1 1 L L L . . .
0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5
p/(GPa) pl(GPa)
Bl 2 MgCNi; 8 kY BB i B3 MgCNi; B ERMEFHRES
E.B.G.c Wi 107281k L #R I s g 19 22 4k
Fig. 2 The pressure dependence of elastic modulus Fig. 3 The pressure dependence of 6,
E,B,G,o of MgCNi; superconductor and ¢y of MgCNi; superconductor

X TR ARG ik 0, Fakal, A TR R A i LU ARG ES
318N Vi, 1 2\
I( \% ) (Tf N )
EHIET B FREEIR a=44. 64 THz, BEZE TSI AVEE M, MR E &, = FHRE N,
YA B, Bl p 09728 AT RS 15 5] B, =45. 251, 01, l I AT LS Y Murnaghan 25 30K
SHE

S

() )= (%)

g5 Erid  JATOFSE T MgCNiy 7815 T W s e Bt 3158 7 A 2 ZHOACRE T B . AR B
DAY By (80 Lo A8 A, 00T B HRE il v 1 2 BSURI 2 AT G . R fit 1) 3890 % 8 0 92 00 % 2 22 ) 22 331
BORGAALRN 3.43% 0 73 H0 PR 89 X BFERAT I o A R AR AL R S AT 2009 MgO M 200 B9 Ni 2%
JBT T 3K 0 ) 24 Jo 0 2 50 MR AR i ) SR . X S S B 4 SR 2 A B T i — 2P BIF 5T MgCNiy
PRAE B A TR 08 e - 5 K 15 A o L SR IO 1 400 P s A A2 3R 8 i T 7 19 7 A S oA B e L fE
2%,

References:

[1] He T. Superconductivity in the Non-Oxide Perovskite MgCNi; [ J]. Nature,2001,411:54 —56.

[2] LiSC,Zhu] L,YuR C,et al. High Pressure Synthesis of Bulk MgB, Superconductor [ J]. Chinese Journal of High
Pressure Physics,2001,15(3) :226 —228. (in Chinese)
R RFMN B H LS. MgB, AR 0 m A [T, & R B# 4, 2001,15(3) 226 —228.

[3] Zhu]J L,Chen L C,Yu R C,et al. Pressure-Induced Phase Transitions of Layered Perovskite-Like Manganates
Cas; Mn, O;[J]. Chinese Journal of High Pressure Physics,2001,15 (2):87—90. (in Chinese)
RmM O ERE, & H LS. BRE A S A A Y Ca,Mn, O; WYREESE WA (1], mEY #2448 .2001,15
(2):87—90.

[4] Wang J L. Electronic Structure of MgCNi;—, Tm&IT (z) &IT (Tm= Cu, Co,Mn) [JJ.J Appl Phys,2002,91



160 = i Y il 2% il 917 %

(10) :8504—8506.

[5] Ren Z A. Effect of Mg and C Contents in MgCNi; and Superconductivity of MgCNi; , Co&.IT () &IT [J].
Science in China (Series A),2001,44(8):1205—1208. (in Chinese)
RG22 42l BENE , 55 Mg, C & i Fll Co B ARXT MgCNi; (Y4544 F i S PR Ay 2 e [T, B RL 2% (A ),
2001,44(8):1205—1208.

[6] Singh D J.Mazin I I. Superconductivity and Electronic Structure of Perovskite MgCNi; [J]. Phys Rev B,2001,64:
140507 —140510.

[7] Schreiber E, Anderson O L, Soga N, et al. Elastic Constants and Their Measurement [C]. New York: McGraw-
Hill,1973. 46.

[8] Cook R K. Variation of Elastic Constants and State Strains with Hydrostatic Pressure: A Method for Calculation
from Ultrasonic Measurements [ J]. ] Acoustical Soc Am,1957,29(4) .445—449,

[9] Girifalro L A. Statistical Physics of Materials [M]. New York: Willey,1973. 78.

[10] Huang K,Han R Q. Solid State Physics [ M. Beijing: High Education Press,1988. 130. (in Chinese)

wOR L ERER ERY R (M. dbat . m A AE AL, 1988, 130.

Elastic Properties of MgCNi; Superconductor
under Hydrostatic Pressure

ZHOU Bo,WANG Ru-Ju,ZHANG You-Lin,
LI Feng-Ying, YU Ri-Cheng,JIN Chang-Qing

(Institute of Physics Chinese Academy of Sciences, Beijing 100080,China)

Abstract: Using Pulse-Echo Overlap Method, the velocities of longitudinal and shear waves of Ceram-
ic MgCNi; superconductor were measured up to hydrostatic pressure of 0.5 GPa. The bulk modulus
B, shear modulus G,Debye temperature and specific heat under pressure were calculated. The values of
Debye temperature &), and specific heat ¢, under ambient condition are 454. 82 K and 111. 30 J/(mol » K),
respectively. The B-p curve was fitted linearly to obtain B, ,the first order derivative of bulk modulus
at zero pressure. The Murnaghan equation of state was established.
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