
Monday:
Battulga Munkhbat
Klaas-Jan Tielrooij - Optoelectronic, optothermal, and nonlinear photonic applications of 2D quantum materials 
Sanshui Xiao - Interlayer exciton in MoS2/WSe2 heterostructures and their potential application for lasing 
Inge Asselberghs - Processing 2D-materials in an industrial relevant environment

Tuesday:
Francesco Buatier de Mongeot - Large-area and deterministic nanopatterning of 2D semiconducting layers for flat­
optic photon harvesting and nanoelectronics
Yuije Guo - Waveguide-integrated, metasurface-enhanced photodetectors: graphene and beyond
Natalie Vermeulen - Extra-ordinary spectral broadening behavior of laser pulses in graphene-enhanced waveguides
Jason Lynch - 360° Phase Modulation using Exciton-Polaritons in a Two-Dimensional Superlattice
Julien Barrier - High-bias spectroscopy of graphene superlattices and applications for photon detection
Amos Martinez
Giancarlo Soavi - Nonlinear valleytronics in 2D materials
Pedro Soubelet - Electron-Phonon interactions in van dec Waals MoSe2/WSe2 Heterobilayers

Wednesday:
Itai Epstein - Light-exciton Interaction in Semiconducting 2D Materials
Dragomir Neshev - Tunable nonlinear emission from TMDC metasurfaces
Zlata Federova - Advancing optical control of valley excitons in 2D semiconductors
Lara Greten - 2D Semiconductor-Plasmonic Hybrids: Strong Coupling and Exciton Localization
Ilya Goykhman - 2D materials photonic integration for on-chip photodetection and refractive index tuning

Thursday:
Ipshita Datta - Next-Generation Photonic Platforms based on 2D materials
Javier Garcia de Abajo - Toward efficient excitation of 2D polaritons
Jasper van Wezel - Orbitals, excitons, and chirality in TiSe2.
Abel Brokkelkamp - "Localized Exciton Anatomy and Band Gap Modulation in 1D-MoS2 nanostructures"
Sotirios Papadopoulos - The role of energy transfer in van der Waals light sources and photodetectors
Gius Uddin - Optical Spectrometers with Electrically Tunable van der Waals Junctions
Angela Barreda - Hybrid 2D materials with metallic and dielectric nanostructures
Hai Wang
Xavier Zambrana-Puyalto
Timothy Chester-Parsons - Room temperature strong light-matter interaction in highly anisotropic van der Waals 
excitonic material ZrSes

Friday
Kobus Kuipers -Optical twists and valleys in flatland
Peter Christianen - Valley Physics of Excitons in 2D semiconductors probed at High Magnetic Fields
Pratap Chandra Adak
Paul Bouteyre
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2D MATERIALS FOR INTEGRATED PHOTONICS

2D Materials for PICsSi photonic integrated circuits |PICs)
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2D"MAtehial-based, Waveguide-integrated Photodetectors

to enbonce the quantum efficiency i--'. ti--?. optical ixjn-.jui.-

□ Surface plasmon resonance

nnec
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20-mai erial based. Waveguide-integrated Photodetectors

To enhance the quantum effic/ency

2. Charge carrier transfer
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Waveguide-integrated, metasureace-enhanced photodetectors: Graphene and beyond

□ Wavegulde'hrtegrated multltayer-tellurium photodstectou

• Synthesis & free-space photodetector

« Waveguide-integfated photodetector
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Metasurface-enhanced, Waveguide-integrated Graphene Photodetectors

Monolayer graphene
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□ Plasmonlc met a surface
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□ ElsctrosUtk gating from doped waveguide
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Device FABRiCAnoN Device Fabrication
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Operation principles

□ Suiface plasjimn

• Near-held enhancement

• Dipolar resonance

• Tunable resonance

' niiec

1

Rescmls length

••■• 2C0M11

-
-2&>m
•3?0nm
•384IW.

-• l<0rm

fDTD simulation

< (um)

Operation principles
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Hyperspectral Raman Mapping

Kelvin Probe Force Microscopy



Operation principles Operation principles

□ Eledtoitatk’gating
Synergy of different optoelectronic effects

□ local p-l-ri junction

Operation principles

Transfer curves (dark) 
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Photocurrent mapping

Telecommunication C-bano Photoresponse

At High Frequency

O Bandwidth

Hot llit'iited by carrier transit trine and RC constant
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Data ccmmuflication
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□ Metasurface-enhanced, waveguide-integrated graphene photodetectors

• Device concept & fabrication ,

♦ Performance & mechanisms ,w ■

□ Wavegufifu-integrated muRiiayer-tdiujium Photodetectors
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Muliilaver-tellurium (Tellurene)

Kydfothermsl synthesisTeilurene for MIR photodetectors

□ p type semicor-durtor; 035-1.? eV

O Strong absrupunce

□ High mobility jl- = 700 cm!V' ’s '1

□ long-term ambient stability
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Broadband Muli hayeh-Tellurium Phoiodetectors WAVEG UID E -I NTEG RATE D M U LI fl AYER ■ IE LLU RIU M • BASE D PH OTO DE 1E Cl O RS

□ P-type transfer characteristics
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□ Wavelength-dependent photoresponse □ Polaritatlon-retolvedphotofMponse

@ 2300 nm

OpIiSltfansition:

• ifldlruct band gap at 0.31 eV {4000 nm)

• diiect bandgap at 0.71 eV 11746 nrnl
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Urne-fesolved photo? espon se linear dynamic region

COMCLUSiON

2D-material-based photodetectors for PICs

j Materials:

) * Monolayer graphene

> Multilayer tellurium

KiM
; Plasmonlc metasurfaces:

\ • Near-filed enhancement

i ♦ Tunable resonance frequency

• Carrier extraction & multiplication: •

i • Electrostatic gating
i * Charge carrier transfer
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Enhance photoresponsivity without sacrificing bandwidth

□ High responsivity

□ High sensitivity

□ High rot justness

□ High bandwidth
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