32 6 ( ) Vol. 32 No. 6
2011 11 Journal of Jishou University (Natural Science Edition) Nov. 2011

:1007-2985(2011)06-0043-04

( s 416000)
:()415 :/\
( . ) 20
[1] [2] . / s
90 s (metamaterial) >
/ )
s 2 ( ) , 2
. . L8] .
L()J . ’ ’ b
(1018 ,
1
1 s
2000  Liu bl
1.1
2000 ,Liu 2 s
(1], Bragg s
* :2011-08-15
(11104113); (11]J6007)

(11C1057)
(1978‘)9 ’ ’ > ’ ’



44

1.2

[18]

[11]

Liu

D.

,2008

Yang

s

,Liu

1,2 Liu

wal2n Vi

2
1 s Fang
2 B
3,4
C 3.
) 0.6
= o04f
o .
=
3
0.2
0.0 |
X K




45
b 394 b b
Hu , bzl
1.3
2007  ,Ding > s
s 2 s
[14] s [15 ,
FIG*IT]' 576
2 ’
s 2 C 5
b ’ 2
2 s 2
, 6 s
2 9 9
"
IS
E
5 6
5 ) 1,2,3,4 2
2

. . He tz0]

[21]

[1] YABLONOVITCH E. Inhibited Spontaneous Emission in Solid-State Physics and Electronics [J]. Phys. Rev. Lett. ,1987,58
(2):2 059.

[2] SIGALAS M,ECONOMOU E N. Elastic and Acoustic Wave Band Structure [ J]. J. Sound Vib. ,1992,158(2) :377-382.

[3] PENDRYR J B. Negative Refraction Makes a Perfect Lens [ J]. Phys. Rev. Lett. ,2000,85:3 966.

[47 SMITH D R,PENDRY J B, WILTSHIRE C K. Metamaterials and Negative Refractive Index [J]. Science,2004,305:5 685.



46

( ) 32

(5]

[6]

[7]

[8]

(9]

[10]
[11]

[12]
[13]

[14]

[15]
[16]

[17]

(18]
[19]

[20]

(21]

DENG K,DING Y, HE Z,et al. Graded Negative Index Lens with Designable Focal Length by Phononic Crystal [J]. J. Phys.
D: Appl. Phys. »2009,42;18 5505.
HE Z J,LI X C,DENG K,et al. Far-Field Focusing of Acoustic Waves by a Two-Dimensional Phononic Crystal with Surface
Grating [J]. Europhys. Lett. ,2009,87:57 003.
WANG Y,DENG K,XU S J,et al. Applications of Antireflection Coatings in Sonic Crystal-Based Acoustic Devices [ J]. Phys.
Lett. A,2011,375.1 348.
LI B.DENG K,ZHAO H P. Acoustic Guiding and Subwavelength Imaging with Sharp Bending by Sonic Crystal [J]. Appl.
Phys. Lett. ,2011,99:051 908.
DENG K,DING Y Q.HE Z J,et al. Theoretical Study of Subwavelength Imaging by Acoustic Metamaterial Slabs [J].J. App.
Phys. ,2009,105:124 909,
LIU Z Y,ZHANG X,MAO Y,et al. Locally Resonant Sonic Materials [ J]. Science,2000,289:5 485.
YANG Z,MEI J, YANG M, et al. Membrane-Type Acoustic Metamaterial with Negative Dynamic Mass [ J]. Phys. Rev.
Lett. ,2008,101.:204 301.
FANG N,XI D,XU J,et al. Ultrasonic Metamaterials with Negative Modulus [ ] ]. Nature Mater. ,2006(5) ;6.
HU X H,HO K M. Homogenization of Acoustic Metamaterials of Helmholtz Resonators in Fluid [J]. Phys. Rev. B,2008,
77.172 301.
DING Y Q,LIU Z Y.QIU C Y,et al. Metamaterial with Simultaneously Negative Bulk Modulus and Mass Density [ J]. Phys.
Rev. Lett. ,2007,99:093 904.
LI J,CHAN C T. Double-Negative Acoustic Metamaterial [ ]J]. Phy. Rev. E,2004,70:5.
LEE S H,PARK C M,SEO Y M, et al. Composite Acoustic Medium with Simultaneously Negative Density and Modulus
[J]. Phys. Rev. Lett. ,2010,104:054 301.
CHENG Y,.XU J Y.LIU X J. One-Dimensional Structured Ultrasonic Metamaterials with Simultaneously Negative Dynamic
Density [J]. Phys. Rev. B,2008,77.:045 134.
LIU Z Y,CHAN C T,SHENG P. Analytic Model of Phononic Crystals with Local Resonances [J]. Phys. Rev. B,2005,71:1.
WU Y,ZHANG Z Q. Dispersion Relations and Their Symmetry Properties of Electromagnetic and Elastic Metamate-
rials in Two Dimensions [J]. Phys. Rev. B,2009,79:195 111.
HE Z J.QIU C Y,CHENG L,et al. Negative-Dynamic-Mass Response Without Localized Resonance []J]. Europhys.
Lett. ,2010,91:54 004.
LAl Y,WU Y,SHENG P,et al. Hybrid Elastic Solids [J]. Nat. Mater. ,2011,10:620.

Acoustic Metamaterials: Realizing Acoustic Materials with
Negative Parameters

DENG Ke
(College of Physics and Mechanical & Electrical Engineering,Jishou University,Jishou 416000, Hunan China)

Abstract: Acoustic metamaterials are novel artificial materials that can be designed to possess negative

mess density and modulus. Realization of such materials not only leads to conceptual advancements in the

fundamental theory of acoustics,but also enables possibilities for the investigation of various kinds of no-

vel properties. This in turn provides the foundation for designing a variety of novel wave-functional appli-

cations. Acoustic metamaterials have attracted enormous interests in recent years. In this paper the au-

thor presents an overview of the progress in the research on acoustic metamaterials and gives an illustra-

tion to the locally resonant mechanism for realizing negative material parameters.
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