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Scientific Achievement
A CINT User Team established design principles linking defect engineering to controlled quantum light emission 
in carbon nanotubes.

Research Details
• Identified key limitations in defect reproducibility, optical 

coherence and spectral stability, and device integration.
•Defined pathways toward scalable, room temperature 

quantum photonic platforms.

Significance and Impact
Defined promising research directions by integrating 
advances across computational modeling, chemical 
synthesis, defect engineering, device integration, and 
quantum optical experiments. This establishes a clear path 
toward practical quantum photonic devices.
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Figure: Defect engineering in carbon nanotubes enables localized excitons, whose 
properties are understood through computational modeling and validated by quantum 
optical measurements, establishing design principles for scalable quantum light sources.
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