
  
 

 
 

L A S E R  C O L L O Q U I U M  

 

Environmental Photonics and Quantum 
Technologies: 

What can quantum tech do for the 
environment? 

Prof. Alpan Bek Aceves 

Middle East Technical University, METU, Ankara, Turkey  

[Friday, 16 October 2026]   •   [14:15]   •   [ID/04/445] 

 
 

 
A B S T R A C T  

Addressing urgent environmental challenges requires the implementation of advanced physical 
frameworks for sustainable energy harvesting, resource monitoring, and ultra-sensitive pollutant 
detection. In this presentation, the synergistic roles of photonic and quantum technologies in 
environmental monitoring and remediation are discussed. First, sustainable photonic approaches 
are examined, including waste-free surface texturing for enhanced light management in 
photovoltaic cells and plasmonic platforms for trace chemical sensing. Subsequently, quantum-
enabled methodologies are reviewed, focusing on optically detected magnetic resonance (ODMR) 
utilizing diamond nitrogenvacancy NV- centers for high-precision subsurface and infrastructure 
diagnostics. Furthermore, the enhancement of hexagonal boron nitride (hBN) single-photon 
emitters via hybrid plasmonic nanocavities is demonstrated, and Quantum-Enhanced Raman 
Spectroscopy (QUPERS) is presented, wherein quantum path interference and Fano resonances 
are utilized to surpass classical vibrational detection limits. 
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hybrid plasmonic cavities and Quantum-Enhanced Raman Spectroscopy platforms that harness 
quantum emitter–plasmon interactions to transcend conventional vibrational sensing limits. 
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