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Abstract: The on‐chip implementation of quantum photonic elements for
chem/bio sensing strategies on the single photon level is a progressive re‐
search topic and under strong investigation by several groups. Semiconduc‐
tor single quantum dots in combination with an on‐chip rib waveguide struc‐
ture can be used, in combination with the realization of basic logical ele‐
ments, used for linear optical quantum circuits, for sensing applications at
the quantum limit. Therefore we develop a photonic chip, which integrates
quantum dot based single photon sources and a waveguide based Mach‐
Zehnder interferometer allowing for N00N‐state generation via the Hong‐
Ou‐Mandel effect. These non‐classical light states will be coupled to a se‐
cond chip with waveguide architectures dedicated to evanescent field sensing of biomolecules via phase
changes accompanied by operation at ambient conditions. This sensing strategy enables a two times more
accurate measurement of a phase change as possible within classical physics. Hence, detection of minute
amounts of biomolecules like a‐synuclein, as potential marker molecule for Parkinson’s disease, paves the
way for early detection of such neurodegenerative diseases.
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