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™ Photonic-Crystal Surface-Emitting Laser (PCSEL)
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™ Vertical-Cavity Surface-Emitting Laser (VCSEL)
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HIRELIR S KR 5 3R 7 A1 18 &z 81 8% (Distributed
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VCSELAS EHBREF - BREHERE/ \WED
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1% - 8853DEVH - AR/VR ~ BRIRRARKS -

"™ Plasmonic Nanolaser
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e -

rEBAMNAHEBENEERERREER F(surface
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™ Perovskite Laser

#5 3K 8 (Perovskite) B 2 B 5 NS B ER M Alasing ~ 546 nm
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M Image registration, segmentation and [ Style transfer by
noise suppression of OCT images DNN architecture

M Recovery of phase
information by Residual
Neural Network

Detected
intensity

phase

Recovered

M Myoptic precorrection EE 1R

M (Het meisje met de parel) Sparse dictionary learning-based inpainting
method for phase retrieval and superresolution problem

Difference

Original image (Y) 25% missing pixels  Reconstruction (DA) Learned dictionary
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M Luminescence spectroscopy / Nonlinear Optics

Methods

 Photoluminescence

 Time-resolved photoluminescence measurement (TRPL)

« Second-harmonic generation (SHG)

 Plasmonic enhancement of optical nonlinearity

Materials

 Organic-inorganic metal lead-iodide perovskites b e e R e BB

« Transition metal dichalcogenide (TMD) monolayers

« Metallophthalocyanines (MPcs)

« MBE-grown crystalline metal films. (Al, TiN, AIN, etc.)

« Self-assembled Ag single crystal

B Results

 Largest SHG conversion efficiency from Ag-coupled TMD (WS,)

monolayer. Structure-dependent white light emission from 2D

perovskites. Modulation of optical properties/Defect healing of
TMD using MPc monolayer

PL Intensity

fom R | M THz Time-Domain Spectroscopy
f +: v 111l
' ’*{__Mu " +‘f+T;
% IR !f{. s
0% ,,s,, .;-_+'-I' Methods
R L THz Tim-Domain spectroscopy
Elapsed Tima (min}

Materials

* Perovskites: Photovolatic/Light Emitting

« Silver nanowires: Transparent Conductive Electrode
B Results

e Strain-induced phase transition in perovskites

« Insulating-to-conducting transition for percolative
AgNW networks.

« Thermally-induced percolation transition of AgNWs

q UItrafaSt Carrier Dynamics pay Metaliophthalocyanines
WS:region:“'. . Q-_{_Q = o

: MoSe r.e' jon ﬁ“‘: = o
Methods : N S, ST
LA l/ Al A A /\. /

Ultrafast pump-probe spectroscopy 020 9.0, 0.0, 0.0 0.0
Materials Transition Metal Dichalcogenid
 Transition metal dichalcogenides (TMDs)

| - (8) perpendiculer :i—"-;‘gﬁ‘ﬂiﬁml (b) Parallel :E«;‘;ﬁﬁrﬁ :
« Van-der Waals Heterostuctures 0 e ond i

2
o

« Epsilon-near-zero materials (TiN, ZrN, etc.)
B Results

« Anisotropic exciton relaxationin MPc.

« Mid-gap defects induced absorption in CVD-grown

e o
nm

Normalized ATIT
g

* 50 75 100

TMDs Time Delay (ps) Tima Dalay (ps)
« Anisotropic carrier dynamics in low-dimensional
materials
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Near-infrared spectroscopy (NIRS) Optical bone densitometry
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Functional NIRS
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Optical coherence tomography (OCT) & optical intrinsic signal imaging
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FIGURE 1. The LSTM-FCN architecture. LSTM cells can be replaced by Attention LSTM cells to construct the ALSTM-FCN
architecture.

Evolutionary Computation ]

1. Initialization
Construct binary vector to represent fndividual
liach element is sample from |0, 1] randomly, the vector
length 15 depending on the weight number of VNLLE

2. Construct Population
A ble Individual vector to Population (vector sct)

3. Evaluator
Implement binary veclor as a weight mask on VNLE
Return BER and complexity as objective value.

4. Termination Condition
Reach maximum iteration number or desired objective value

OAM a8d polsrization
seasltaplened hesres

B= RECR S ERELRE B : 5G B:kR B8 8 S 2]
MEMEONEE - RIZURRRROGRAPNERIKIMN "R EEH NEREERE -
FHERRBENERM(<100AR) BEIE (>100 Gbps)H# 4R H % A (& ) -

Reference: [1]. IMEC roadmap https://www.imec-int.com/en/home

[2]. D. Lee, H. Sasaki, H. Fukumoto, K. Hiraga, and T. Nakagawa, "“Orbital angular momentum
(OAM) multiplexing: An enabler of a new era of wireless communications,” |EICE Trans.
Commun., vol. E100-B, no. 7, pp. 10441063, July 2017
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Liquid Crystal Displays and Photonic Materials Lab
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% Research Focus

High phase precision (0.04m), fast response 2k1k LCoS SLM
Fastresponse LC devices
B LCTFTs/p-Sinanowires for gas sensor

B Aerosoljet printing for flexible electronics

1 Holographic Photolithography

Optical system scheme

/ High speed, UV stable LCoS

Surface modified p-Si-nanowire FETs were
able to detect NH, at 0.25 ppm, CO at 4
ppm,and NO down to 10 ppb.
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Flexible Metam atenal Lab

Artificial Intelligent Nanophotonics

Plasmonic Circuits

* Electric charge oscillations on metal SUEEES : Vieétal-halide Perovskite
* Oscillations at optical frequencies y

HFRtUm dots \\C/ <&>
* Plasmon-plasmon strong interactions 4 ' - /.\1/\
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. e D 4 4
; 2D layered perovskites
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channel plasmon polariton gap plasmon polariton
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Toward Scalable, CMOS-Compatible Nanophotonics

Silicon integrated
ey 2D materials
Dynamic modulition Tty
Reconfigurabilty e Plasmonics
High-densty complexty Dutection
i . Light source
Metamaterials
Metasurface
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