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Quantum Rate Spectroscopy (QRS) has emerged as a transformative electronic 

spectroscopy technique for probing the electronic structure of nanoscale systems directly in 

wet environments. Grounded in quantum electrodynamics and the isoscopic energy regime, 

QRS allows for the high-resolution determination of the electronic density of states (DOS) 

without the typical constraints of high-vacuum instrumentation. This isoscopic regime is 

achieved when the electrostatic energy associated with ionic charge fluctuations in the 

electrolyte (Ee = e2/Ce) matches the electronic charging energy of the quantum structure (Eq = 

e2/Cq), ensuring an electroneutral condition (Ee = Eq) [1]. In this state, the electrolytic medium 

provides complete screening of the electric field, preserving the quantum coherence of the 

electronic communication process [2]. This process is fundamentally characterized by the 

quantized resistance Rq = h/2e2. 

By applying this framework to electrochemical capacitance spectroscopy (ECS) 

measurements, we demonstrate the in-situ retrieval of the electronic DOS for strongly quantum 

systems, such as graphene monolayers and semiconducting quantum dots, at room temperature 

[3]. Notably, the inherent ionic screening prevents Coulomb blockade under these 

experimental conditions, allowing for results that are remarkably consistent with high-energy 

vacuum techniques like Scanning Tunneling Spectroscopy (STS) and ARPES. Beyond its 

fundamental contribution to nanomaterial characterization, QRS represents a significant 

advance in accessible, rapid, and in-situ nanoscale spectroscopy, providing critical insights for 

the design of next-generation optoelectronic and quantum-coherent devices. 
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