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PhD and Postdoc on Integrated Quantum Photonic Sources in Ferroelectric
BaTiOsz Waveguides

We invite applications for a PhD and/or postdoctoral position within a project focusing on the development of
integrated quantum photonic sources based on monolithic nonlinear barium titanate (BaTiOs) waveguides on
insulator (BTOI). The goal is to realize compact, scalable, and configurable on-chip sources of polarization-entangled
photon pairs (Bell states), replacing complex bulk optical systems with integrated platforms.

The project exploits the unique nonlinear tensor properties and ferroelectric domain engineering of BaTiOs to enable
direct generation of polarization-entangled photons within a single waveguide. This approach opens a novel pathway
toward monolithic quantum light sources and provides a platform for exploring on-chip quantum state engineering
via tailored ferroelectric domain configurations.

The successful candidate will work at the interface of solid-state physics, materials science, and integrated nonlinear
and guantum photonics, contributing to both device development and fundamental research. The project is
embedded in a dynamic research environment at the Abbe Center of Photonics (ACP), with access to advanced
nanofabrication, optical characterization, and quantum photonics infrastructure.

Depending on the candidate’s background and interests, the position will involve:

e Design and supervising the fabrication of BaTiOs-on-insulator (BTOI) waveguide structures

e Ferroelectric domain engineering and poling for nonlinear optical control

e Experimental realization of entangled photon-pair sources in integrated platforms

e Optical characterization of nonlinear processes (e.g., SPDC) in waveguides

e Quantum state characterization, including correlation and entanglement measurements
Required qualification for PhD applicants:

e Master’s degree in physics, photonics, quantum optics, solid-state physics, or a related field
Required qualification for postdoctoral applicants:

e Completed PhD in one of the above disciplines

e Experience in ferroelectrics, integrated photonics and project management is advantageous

The projects are planned for three years and supported by the groups’ strong background expertise and several
dedicated PhD positions, offering an excellent opportunity to contribute to a rapidly evolving field and to develop an
independent research profile in integrated quantum photonics.
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— Project supervisor: Dr. Sebastian W. Schmitt (sebastian.schmitt@uni-jena.de)

https://www.acp.uni-jena.de/8822/emerging-platforms-for-integrated-photonics
https://www.iof fraunhofer.de/en/competences/micronano/pic.html)
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