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Goos-Hanchen Shift from an Anisotropic Metamaterial Slab
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Abstract: The Goos-Héanchen shift (the lateral shift) has been investigated from the anisotropic metamaterial slab
theoretically and numerically. The sign and degree of the shift can be determined by the choices of the electromagnetic
parameters and thicknesses of slab, which is different from the case of the isotropic media. We also find that the weak
lossy may produce large positive or negative lateral shift. This special phenomenon can apply to some optical device
design.

Keywords: Anisotroptic; Metamaterial; Goos-Hénchen Shift; Lossy

ZEIF M ATEBRHE) Goos-Hanchen tH#%

EmdL, AME?

"R MO RS SR ROR R, B
PR MO R AR, A
Email: “sys@njfu.edu.cn

Wk H: 2011 410 A 13 H: #ERIES: 2011 411 A 18 H: FHHB: 2011411 20 H

8 F: AR ER TS R A DA 5 2 U ) Goos-Hanchen AR#% . AR5 @ 1 BB 1+ 5AESE 1
BRI SR . FEETE T N TR (FFERCY Goos-Hinchen #2520 . Goos-Hanchen HH&S )75 A1 K /NEL
RT AR #SE NS UL A SN TA TR R FIRAS T IR0 % ) SRR A iR, 7295
FERRMIIE DL T, AEHON B A AR RS 7 2R TARK RGN, fE— ISR IER, B SFERL AT LU AR ARK B . X
FRFER I G nT B T2 2 B st .

XEIF: SRt AL Goos-Hinchen F#%; #EiHK

1. 5]

1967 4, HI 7RI B4 5K veselago £ IR A FT
T A5 BN T B A SOAE R A T A FEL R AP o
RIS I R RE SR Yy, W3 AN R A RO T
BRNE G AR, ARG X Ay 5T RR N 22 T i (left hand
materials(LHM)!' . 72 FH R IR 2 AR T4 F 8
PITES, Tt Ee, I 2SN, RY)eA]

Tk

FEAAFAE, veselago $EH IS I A IR A E
Mo BEE 1996 F o EY YK pentry $2i T HEE
T 4R B B R0 4 i PR 25 M R N 00 SR S E R
R LA SR T S SR ) S B 5 26 A S, DA K
2000 43 [FE A 57 K241 smith ZEZ N TAPRMESZE
SIS T HRED () ST S 2 R, AR
T LR R £ o) A0 AR 1 B BRI S A 51 AT
ONIFSER

KREFHTEEN . i TS RS E AR AR 7

B .

28

E LN X RN PIE ) )L
PR S PAGE T B A2 3N, X AT

Copyright © 2012 Hanspub



1) S N T8 5 4 1 Goos-Hinchen %2

HIf) Goos-Hianchen FFZ(RE M), 2 HLREIAN
SRS TR ME A F AP, AR Goos-
Hénchen FHFZ (& 1), T 2498 N5 2145 10 A 14 (19 22 F A
I, 2P A4 Goos-Hanchen AHEENS). Al A
SR AT S AR E N — R R RN LR AR, BT
GERYASKIFRIEFIARE R AAAE, 1 ERAR ) & m] [R) PR 1
BTG SR Ao PRUMEN 1), % v S O PR A
5 % T i [ ) LR AT 2 S [ LR T R T,
R T a K G DN NNy v p SN EOE S 2 G D0 NN SR
R i 4 0 2 SR B B 2 e PRI A SR o 1
A 1) S 1 AT FE RO e T AR AR 5 2 U5 T
FHFE A

2. BRSHTHBENR

miE 1, FATEE—EEN d FINTA B
BB 240 3 MK, K800, KER 1, [K#K 2.
FAVBEEX IR 0,2 FFS MRS, HAR A 253 KA
WAy MIFIRA £,y = 1M gy =10 KR 1, S
F A HR ORIV 5 A XU % 0 P AL TR, A
it SR

— grx O 0 - ﬂ}‘x O 0
e=10 ¢, u=0 pu, 0.
0 0 gVZ 0 O ﬂi’z

T PR A, AV — A 4E T™M S
X35 0 NG 2145 [ e 12 04 2 A AR P St T o AT 13
N TG AA E, (2) = B, "0, Ford
k, =k,sin@, k,, =k,cos8, (8 NNEF),
ko = oJeoty » AT I RS IT ¢ . 75K 1
A2 w4y AT DUIE IS 5 v 7 T R DA K
FARE . EXIR L P, REATHIZ AT LS R

E,. (Z) — REOeikxxfikzz
X R 2 z=0 FHIIRS RE, "TRLS K
(1 _ Pz )(1 _ eszl_,d )
- (1+p)2 —(1—p)2 eZI'klzd N
Wb p =k, /b, > Ky = \/k(? —k;
klz = \/kggly#rx _k,\%lurx/lurz

ko XL 0 R 2 2 I RO R, kR
K 1 oz i EROBR R, |R| R RS (.

|R|e” )

Copyright © 2012 Hanspub

Region 0 Region 2

Transmitted

1
1
1
Reflected j
Wave ! wave
Incident !
wave !
= = !
€0 Ho & g | & Ho
1
]
1
1
1

,,,,,,,,,,,,,

Figure 1. The spaceisdivided into threeregions by the anisotropic
metamaterial slab
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