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11월 28일 (수)

시간/장소 평창홀1 (A) 평창홀2 (B) 평창홀3 (C) 루지 (D)

13:00~18:00 등  록 (로비)

14:00~15:30

광통신 및 광네트워크Ⅰ

좌장: 성혁기(홍익대)

광소자Ⅰ

좌장: 김현수(ETRI)

바이오포토닉스Ⅰ

좌장: 김봉규(ETRI)

광섬유/재료Ⅰ

좌장: 구준회(GIST)

W1A-Ⅰ W1B-Ⅱ W1C-Ⅵ W1D-Ⅳ

15:30~15:45 Coffee Break

15:45~17:15

광통신 및 광네트워크Ⅱ

좌장: 김준영(ETRI)

광소자Ⅱ

좌장: 정일석(UNIST)

디스플레이/LED/

태양전지Ⅰ

좌장: 류우찬(부경대)

광섬유 광학 특별세션

(김병윤 교수님 은퇴 기념)

좌장: 송광용(중앙대)

W2A-Ⅰ W2B-Ⅱ W2C-Ⅲ W2D

17:15~18:30

Poster SessionⅠ (로비)

WP 

Program Overview
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11월 29일 (목) 

시간/장소 평창홀1 (A) 평창홀2 (B) 평창홀3 (C) 루지 (D) 봅슬레이 (E)

08:00~18:00 등  록 (로비)

09:00~10:30

광통신 및 광네트워크Ⅲ

좌장: 정환석(ETRI)

광소자Ⅲ

좌장: 이승열(경북대)

디스플레이/LED/

태양전지Ⅱ

좌장: 전은채(울산대)

광섬유/재료Ⅱ

좌장: 이관일(KIST)

광신호처리Ⅰ

좌장: 홍지수(KETI)

T1A-Ⅰ T1B-Ⅱ T1C-Ⅲ T1D-Ⅳ T1E-Ⅴ

10:30~10:45 Coffee Break

10:45~12:15

광통신 및 광네트워크Ⅳ

좌장: 이한협(ETRI)

광소자Ⅳ

좌장: 임영안(ETRI)

디스플레이/LED/

태양전지Ⅲ

좌장: 나준희(충남대)

바이오포토닉스Ⅱ

좌장: 김창석(부산대)

홀로그램 오픈 

라이브러리의 

활용 및 응용

좌장: 최희진(세종대)

T2A-Ⅰ T2B-Ⅱ T2C-Ⅲ T2D-Ⅵ T2E-Ⅴ

12:15~13:15 Lunch

13:15~14:15

TutorialⅠ (평창홀1)

좌장: 윤천주(ETRI)

TutorialⅡ (평창홀2)

좌장: 권용환(ETRI)

TutorialⅢ (평창홀3)

좌장: 김성복(ETRI)

발표자: 이준구(KAIST)

양자 컴퓨팅의 이해

발표자: 조병관(충남대)

Hyperspectral imaging technique for quality 

and safety measurement of food and 

agricultural materials

발표자: 김재관(GIST)

진단 및 치료에 사용되는 의광학기술 소개

14:15~14:30 Coffee Break

14:30~14:45

Plenary Session (포레스트/레이크홀)

환영사: 이상신(PC2018 조직위원장)

축  사: 정영주(한국광학회장)

사  회: 김철한(PC2018 프로그램위원장)

14:45~15:35
Plenary Ⅰ

좌장: 송광용(중앙대)

연사: 오상현(Univ. of Minnesota)

주제: Plasmonic Nanogap Devices for Biosensing and Spectroscopy Applications

15:35~16:25
Plenary Ⅱ

좌장: 김철한(서울시립대)

연사: 정  한(아이쓰리시스템(주))

주제: 적외선 센서의 기술 동향과 한국의 현황

16:25~17:15
Plenary Ⅲ

좌장: 김상인(아주대)

연사: 손주혁(서울시립대)

주제: Toward Cancer Treatment using Resonant Terahertz Radiation

17:15~18:30

Poster SessionⅡ (로비)

TP 

 18:30~ Reception (메도우/레이크홀)
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11월 30일 (금) 

시간/장소 평창홀1 (A) 평창홀2 (B) 평창홀3 (C) 루지 (D) 봅슬레이 (E)

08:00~12:00 등  록 (로비)

09:00~10:30

광통신 및 광네트워크Ⅴ

좌장: 조승현(ETRI) 

광소자Ⅴ

좌장: 오승재(연세대)

바이오포토닉스Ⅲ

좌장: 김두근(한국광기술원)

광섬유/재료Ⅲ

좌장: 김재선(대한광통신)

F1A-Ⅰ F1B-Ⅱ F1C-Ⅵ F1D-Ⅳ

10:30~10:45 Coffee Break

10:45~12:15

광통신 및 광네트워크Ⅵ

좌장: 원용욱(명지대)

광소자Ⅵ

좌장: 이일민(ETRI)

디스플레이/LED/

태양전지Ⅳ

좌장: 김학린(경북대)

광섬유/재료Ⅳ

좌장: 안태정(조선대)

광신호처리Ⅱ

좌장: 민성욱(경희대)

F2A-Ⅰ F2B-Ⅱ F2C-Ⅲ F2D-Ⅳ F2E-Ⅴ

12:15~12:50 폐회식 및 경품추첨 (포레스트/레이크홀)
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학술발표T1B-Ⅱ

광소자Ⅲ 09:00~10:30

좌장 : 이승열(경북대)

09:00(초청논문)

T1B-Ⅱ-1 Dielectric metasurfaces based next generation 

hologram- and crypto-display 

*노준석(포항공과대)

In this work, we will discuss several types of holograms 

based on metasurfaces with regard to the type of mode 

(transmission, reflection), materials (poly-Si, a-Si, a-Si:H, 

GaN) and applications (Fourier holograms, image holo-

grams, crypto-display). 

09:30

T1B-Ⅱ-2 Color Generation Based on All-Dielectric 

Metasurfaces Exploiting Silicon-Rich Silicon 

Nitride Nanodisks Embedded in Polymeric Layer 

*박철순, Ishwor Koirala, Song Gao(광운대), Vivek 

Raj Shrestha(University of Melbourne), 

이상신(광운대), 최덕용(Australian National University)

We presented all-dielectric metasurfaces based on silicon- 

rich silicon nitride nanodisks embedded in polymeric 

layer. The metasurfaces generate diverse colors in both 

transmission and reflection modes. The influence of a 

polymer and origin of resonances were thoroughly 

investigated from the observation of the field distribution 

profiles. 

09:45

T1B-Ⅱ-3 Tunable Color Filters via One-dimensional 

Silicon-rich Silicon Nitride Metasurface based on 

Resonant Waveguide Grating 

Ishwor Koirala, Chul-Soon Park, 

*Sang-Shin Lee(Kwangwoon University), 

Duk-Yong Choi(Australian National University)

A highly efficient Polarization-tunable structural color 

filters, which are based on metasurface composed of 

one-dimensional resonant silicon-rich silicon nitride 

(SRN) resonant grating integrated with a silicon nitride 

waveguide, featuring a suite of color. 

10:00

T1B-Ⅱ-4 Highly Efficient Bifunctional Dielectric Metasurface 

Enabling Polarization-tuned Focusing and Steering 

for Visible Light 

GAO SONG, 박철순, *이상신(광운대), 

Duk-Yong Choi(Australian National University)

Highly-efficient bifunctional dielectric metasurface 

rendering polarization-mediated light steering and 

focusing for visible light is proposed and demonstrated. 

Moreover, the steering angle and focusing distance could 

be efficiently tuned by tailoring the periodicity of the 

elemental unit cell. 

10:15

T1B-Ⅱ-5 Sensitivity adjustable fiber-optic refractometer 

resorting to a reflective aspheric prism 

ZHOU CHANGYI, Woo-Bin Lee, Yong-Geon Lee, 

*Sang-Shin Lee(광운대), Seong-Ho Son, 

Byong-Su Seol(삼성전자)

A fiber-optic refractometer based on an aspheric prism, 

enabling the sensitivity and sensing range are flexibly 

adjustable by altering the wedge angle of the prism to 

control the Fresnel reflection is proposed. In light of the 

achieved conspicuous performance, the proposed micro- 

optic refractometer will be feasible for diverse industrial 

applications. 

학술발표T2B-Ⅱ

광소자Ⅳ 10:45~12:15

좌장 : 임영안(ETRI)

10:45(초청논문)

T2B-Ⅱ-1 Conventional classical optics and its unconventional 

applications 

*이규태(인하대)

본 강연에서는 기하광학과 물리광학으로 분류되는 고전광

학을 이용해서 다양한 응용분야에 적용한 발표자의 이전 

연구결과들을 소개하고자 한다. 먼저 직사광과 산란광을 

동시에 전기에너지로 변환시킬 수 있는 새로운 하이브리드 

형태의 집광형 태양전지 모듈에 관한 내용을 소개하고, 집

광형 태양전지의 변환효율을 더욱 증대 시키기 위해서 태

양광 집광장치에 적용한 광대역 고효율 반사방지막 코팅에 

관한 내용을 발표하고자 한다. 두 번째로는 디스플레이, 이

미지 센서, 칼라 프린팅 등 다양한 분야에 빛을 흡수하는 화

학 안료 기반의 유기물질 색필터가 많이 쓰이는데 이를 대

체할 수 있는 광결정구조, 초극박막 반도체 기반의 나노공

진기, 플라즈모닉스 완전 흡수 현상 등을 이용한 나노구조

물 기반의 고효율 구조식필터 등에 관한 연구결과들을 발표

하고자 한다. 마지막으로 기존의 검은색이 아닌 컬러를 구현

하면서 반투명한 태양전지 소자에 관해 소개하고자 한다. 

11:15

T2B-Ⅱ-2 2차원 위상절연체 WTe2 단일층-이중층 계면에서의 

위상이종접합이 가지는 양자 스핀 홀 효과의 분석 

이제관, 허원혁(연세대), 엄재언(서울대), 이창수, 

조문호(포항공과대), 김도헌(서울대), *최현용(연세대)

We studied the carrier and spin dynamics at the 

topological heterojunction with continuous lattice of 

1T’-WTe2 monolayer-bilayer interface. Ultrafast time- 

resolved optical measurement verified the existence of 

topological edge state at the continuous interface and 

revealed that the electron-electron scattering emerges as 

a dominant process of the carrier relaxation. 

11월 29일(목) -평창홀 2

photonics
사각형



Tunable Color Filters via One-dimensional Silicon-rich Silicon Nitride Metasurface 

based on Resonant Waveguide Grating  

Ishwor Koirala*,1 Chul-Soon Park,1 Sang-Shin Lee,1 and Duk-Yong Choi2,3 

 

1Department of Electronic Engineering, Kwangwoon University, S. Korea 
2Laser Physics Centre, Australian National University, Australia  

3College of Information Science and Technology, Jinan University, China 
 

A highly efficient polarization-tunable structural color filters, which are based on metasurface composed of one-

dimensional resonant silicon-rich silicon nitride (SRN) resonant grating integrated with a silicon nitride waveguide, 

featuring a suite of color. 

A metasurface is an artificial nanostructured interface that has subwavelength thickness and that manipulates 

light by spatially arranged meta-atoms [1]. One of the promising applications is the color filters. Nanostructural 

color filters with a capability of wide range of color tuning play a crucial role in image sensors, security tags, 

dynamic imaging devices, and biochemical sensors [1–5]. Resonant waveguide grating (RWG) based filters are 

particularly attractive in terms of simple fabrication and flexible design, compact size, proper bandwidth, good 

color purity, and flexible optical transfer characteristics [5]. However, most of them are also limited to the a fixed 

single color for a given geometry. Basically, RWG filters based on one-dimensional (1D) structure have been 

primarily studied for color generation in transmission or reflection mode either in transverse-magnetic (TM) mode 

or transmitting transverse electric (TE) mode [1–5]. In this work, a trans-reflective color filter capitalizing a 

silicon-rich silicon nitride (SRN) grating structure based on RWG has been proposed and developed to provide  

polarization-controlled colors in the visible band. 

The proposed metasurface based color filters were composed of a 1D SRN grating of 70 nm thickness (Hg), 

which is integrated on a silicon nitride core of 100 nm thickness (Hc), as depicted in Fig. 1(a). The duty ratio of 

the grating, defined as the ratio of the width (W) to the period (Λ), is considered to be 0.35 so as to ensure the 

enhanced transmissions. The polarization direction of incident light is indicated by an angle of the magnetic (H) 

field with respect to the x-direction as illustrated in Fig. 1(a). The TE and TM polarizations refer to the E-field 

aligned along the x- (θ = 0°) and y-direction (θ = 90°), respectively. The proposed device is presumed to exhibit 

trans-reflective filtering characteristics relying on the guided mode resonance (GMR) effect, which transpires 

between the incident wave and the leaky guided modes of the waveguide consisting the silicon nitride core. The 

simulated polarization-sensitive transmission and reflection spectra, whose efficiencies surpass 95% for TE and 

TM polarizations, as shown in Figs. 1(b,c)(i). The corresponding CIE 1931 chromaticity diagrams are shown in 

Fig. 1(b,c)(ii), for the filter with Λ = 340 nm with varying polarization angle. The key mechanism for the resonant 

transmission and reflection peaks/dips seen is due to the TE and TM guided modes resonance for θ = 0° and 90° 

respectively, as evident from the Figs. 2 (a) electric and (b) magnetic, intensities field profiles, for a typical filter 

with Λ=340 nm.  

Hence, we present a new highly efficient functional metasurface device demonstrating polarization-controlled 

color filters with transmission and reflection efficiencies surpassing 95% for TE and TM polarizations exploiting 

1D SRN grating array atop a dielectric waveguide. 
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Fig. 1. (a) Schematic diagram of proposed metasurface based polarization-tailored color filters, (b,c) Trans-

reflecive spectra of the color filters with their color response, for varying polarization angle.  

    

 
 

Fig. 2. Caluclated field intensity profiles in relation to the resonant transmission and reflection spectra for the 

filter with Λ = 340 nm. (a) Electric field intensity for the TE incidence and (b) Magnetic field for the TM incidence 

at λ = 545 nm. 
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