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Abstract: Goos—Hénchen(GH) shift is a kind of abnormal optical phenomenon. When a beam of light
is incident to a different refractive index medium surface, the light total internal reflection occurs at the
planar interface. The points of incidence and reflection are not at the same place, or there exists a tiny
lateral shift for reflected light. This phenomenon is called as GH shift. In this paper, a qualitative
explanation and quantitative analysis for GH shift according to K. Artmann's stationary phase theory is
presented. Related work including theoretical research results and experimental observations of GH shift
on metallic interface, dielectric grating structure, metal-cladding structure, photonic crystal materials,
chiral materials have been summarized. The GH shift research at different electromagnetic frequency
bands especially in terahertz band is introduced. The two kinds of methods for measuring GH shift: direct
measurement and interference measurement have been introduced. Finally, two examples of temperature
sensing and concentration sensing are introduced to demonstrate the applications of GH shift.
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Fig.1 (a) Structure diagram of experimental system; (b) GH shift of s and p polarization with the change of air layer thickness
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Fig.2 (a) Structure diagram of the interface under electric control; (b) GH shift as a function of angle under different voltages

Kl 2 (a) HE GH MBZEMIA; (b) AR T RIAE AL GH AR i

TE polarization GH shift(S/2)

(@)



856 AZMFEERTFERER %14 %

3 GH{uBHNE
3.1 HE¥#ME GH i #%

B i GH 57 A% gl 2 R FH 800 s 1 42 I i S A R SO LA RS B i, R — AP AR H LAY BRI i, A
HE MR GH VB ATR AR Z . HIA07E 2007 45, M. Merano & 2 4 )8 W E A0 GH %, FIFH S BREE M #%
PEUCAR 5, P B O BRI S B B RS s L, BRI A GH 0%, 2011 4F, WAN Yuhang /N FH HL
far ¥4 45 %5 7 (Charge Coupled Device, CCD)FHML B4 S 464 B A8k, 155 GH #8387 ik
0 4% 55 K [ BT 58 5 K PR A 9% 6 % T I BE S 5 2 ok R R A RS, I LB R A 0 B T AR B9 K i 750 £50Y
2013 4, LI Qingmei 7 THz % Bt COC—air A1 A0 F1) FH #ARS Ao R8I0 25 B 24800 5L 180 F S 6 i A8 3, DT 432 I 45
GH i #"77, P

3.2 FiFiEN GH i #%
T GH fyBw— MR KEmg, |BEH0 T A RN

reflected incident beams

e R4S GH (R B ARk [ I 45 2 O 5 B T 4 A peams (pands)

Pef W GH (8%, SRR B RE T Wk, HAEAR

HWUE, T GH AR U T 6o i AR ok T ik 2 2 o e e 2, Bl 4 B

EF ﬁ[ :F @%& éj[ E(J EE/HS ’ ﬁ ﬁ %g( $Z ?jJ & %: Hj GH {ﬁ $Z El,‘] {j *Zﬁ ° Fig.3 Different dis; laci;nentip of GH shift at
2013 4F, D. Ranganathan S FAE R i R s A p ¥z #9 GH ¢ sample surfacfunder s and p polarizations

AR, 58 BACEEM RS, FTRER ¥ 2 AR B3 AR s 1 p (iR GH AR SEA

o B B B 728 T A S . AT F 0 L ORI 9 4 S0 B D 1 RADEHILEE

B, I35 GH B M A, Wl 3 Fist'™. 2015 45, JrdRAESEZE I AR B 42 F MR GH RS, SR
T T o5 il i GH (2882, M s Al p 3 2 dR SR JCAE R A AL 22 F- b0 BE 11 GH (A8 R TR, 2 SR S
R 2E R A Ak, N T8 2 U RS Sl 1 L <

2015 AEA PRSI AT TE T Kb 2% 3 B GH (288 £F 42 Ja #h 41 o 3 1 Bl i 22 A2 A i o6 A&, S 9 i A0 B GHL 2 A% 1Y
A5 Ak Bt R R Y AR A G R AR R M G R L Y TR AR MK 78 °CL ik 8 101 °C B, GH (i B 1Y A8 fb 5k F] LAGA 3] 267.2 pum.
W58 GH (7 F% Bfit JBE A8 A5G AR I, AU LR T3 DN B i 7 36 DN i GH 2% . i 4 Biezs . ROS$O6™ 248 GH i
¥, BEE L2 GH B i AWk, U2 AW Z L, TWARSCEERD . Wi W RS sl Fil, s
i GH QL ki A8 AL B2

heating stage 280
aluminum | 240
beam 1 ‘
silicon wafer 1Y si_l_icon wafer 2

CO, laser 160

(3.1 THz
‘ |

Fig.4 (a) Schematic diagram of the experimental system; (b) Increase of GH shift as a function of temperature of the reflection surface.
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Fig.5 (a) Structure diagram of measuring the change of concentration; (b) Curve of GH shift with changing concentrations under NaCl solution
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