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Transition metal dichalcogenides (TMDs) have recently emerged as a promising platform for exploring novel moiré physics. So far, however, moiré excitons have

only been observed and studied in semiconducting TMD heterostructures. In this work, we explore the unique properties of moiré excitons formed in

heterostructures combining TMDs and complex oxides. By integrating these two material systems, we aim to exploit the multifunctional capabilities of moiré

excitons and complex oxides. Utilizing photoluminescence and differential reflectance spectroscopy, we probe the signatures of moiré exciton emissions in these

heterostructures. This research paves the way for potential applications in tunable moiré superlattices and optoelectronic devices, while also broadening the

understanding of excitonic interactions in hybrid material systems.
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Temperature increases

→ Defects suppressed 

• To avoid defect states 

1. → DR is better for probing the moiré potential.

2. → Varying temperature also works.

• Moiré effect seems subtle (shallow potential depth) 

→ Quantitative analysis is needed.  

• Direct band gaps ≈ 1-2 eV → 2D semiconductor

• Reduced dielectric environment → Excitonic physics

• Similar lattice constants & structures → Moiré pattern

TMDs Band Structure

SrTiO3 Moiré Pattern

• A exciton

• Broadband defect 
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• θ: Phase difference through TMDs
• α: Absorption rate of TMDs

Assume normal incidence…

• bi: Mini Brillouin zone (mBZ) wavevector
• ki: Momentum in MoS2, WS2

• qi: Momentum in mBZ
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