BB
ET 2 BB AR E R IEa i BN R A% K A7 R

KEM, 2 EHK
(RERA R R, L M E 330013)

WE: A3 RARF - ALAS(GH AL . 45555, AR e A a9 KM, ABF 50 A) B i 438 R 44 5 (BICs)
5% BICs & QEAE A BHBAY, A AMENHIK, Z BB IELWRAB ALY, EFREHRERHRANZ AL
BT R AN RSA BIC A @, S63ME0H A5t oa, BdEEN XSRS LETE QME, AAMR
LM BRGNS AT ISR AT . RS R E IR AR A B AR A, R A, EASSAEFEBIC TUAEER
% GH 1245, %k GH #427T3A 400 %4253k K, B & K GH #4412 B4 F ¥ 42 R A E 69 5%, T AT GH #4a1E 5
e M), HAT A EAE R R B T A 3.58x100um/RIU. ZAF 70 R AL F M- hiz4 B8R 5 % R A, AR R HKITHE
B RF AR T B F AR R
SR EM-kAEAS; ERER RS BIC; £ BIC; 2N AAE®
FENHES: 04363 NHEARERD: A

hl

\ﬁ \_I_

I

Enhanced Goos-Hanchen Shift and Sensor Design Based on
All-Dielectric Metasurface

Zhu Zhifan, Liu Zhimin

(1.School of Science, East China Jiaotong University, Nanchang, Jiangxi 330013, China)

Abstract: To address the technical bottlenecks of natural Goos-Hénchen (GH) shift, including small amplitude,
weak signal intensity, and difficulties in detection and practical application, this study leverages the ultra-high
Q-factor and strong light field localization characteristics of bound states in the continuum (BICs) and
quasi-BICs. With silica as the substrate and hafnium dioxide rectangular nanorods as the core structure, a novel
all-dielectric reflective BIC metasurface is proposed by embedding a hafnium dioxide thin film between the
substrate and nanorods. Combined with numerical simulation and theoretical analysis, the Q-factor is calculated
by fitting the reflection spectrum with the Fano formula, and the modulation laws of structural parameters and
incident angle on resonance characteristics, reflection phase and Goos-Hénchen shift are systematically
investigated. The results show that quasi-BIC with a high-quality factor can significantly enhance the GH shift,
with the maximum GH shift reaching more than 400 times the resonant wavelength. The maximum GH shift
exactly occurs at the reflection peak with unit reflectivity, which facilitates the detection of GH shift signals,
and the corresponding refractive index sensing sensitivity reaches 3.58x10°um/RIU. This research realizes the
giant enhancement and multi-dimensional modulation of the Goos-Hanchen shift, providing a new scheme for
the practical application of micro-nano photonic devices such as ultra-sensitive refractive index sensors.
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Fig.1 Schematic Diagram of Metasurface Structure
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Schematic cross-section of the structure
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