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Zasshikai Seminar No. 2056 since 1890

Prof. Peter Maurer
The University of Chicago, USA

“From diamond defects to

protein-based qubit sensors”

Date: December 111 (Fri) 2026, 15:00~
Place: SKY Lecture Room,Faculty of Science Bldg.1,Hongo campus
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Abstract: Quantum metrology enables some of the world's most sensitive measureme
applications in the life sciences. Although the ultrahigh sensitivity of qubit sensors ha
researchers, implementing them in actual devices that enable monitoring cellula s or detecting diseases
remains largely elusive. Overcoming the limitations that hinder the broader appli f quantum technology in the
life sciences requires advances in both fundamental science and engineerin thigralk, | will discuss new strategies
that combine quantum engineering and molecular biology to develop a ngf/geperation of quantum sensors that can
be readily integrated with biological systems. My discussion will start with defelopment of a novel biocompatible
surface functionalization architecture for highly coherent diamond crysioids.
approach to engineering spin coherence in core-shell structured digpménd particles, which can be readily chemically
modified and delivered to intact biological systems. Finally, | will dgpart from established diamond sensors and introduce

the imagination of

an entirely new class of biological qubits based on optically-adgfessable spins in fluorescent proteins. These protein-
qubits have coherence times and opftical readout comparabte to solid-state defects, but are only 3 nm in diameter and
genetically encodable. The unifying theme of these advances is the convergence of techniques from quantum
engineering and molecular biology.
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