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Quantum Anomalous Hall Effect applied to metrology: the EPM project
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Abstract: The aim of the Joint Research Project QuAHMET (Quantum Anomalous Hall Effect Materials and Devices for Metrology) is to
investigate and implement novel technologies for the development of quantum anomalous Hall effect (QAHE) devices and measurement
systems for metrology. The project consortium involves national metrology institutes (NMIs) and academic institutions from Europe and Asia,
counting fourteen partners from nine different countries. It is funded with an EU contribution of about 1.3 M€ and will run from 2024 to
2027. Primary resistance standards currently employed in metrology are currently based on quantum Hall effect devices requiring very low
temperature and high magnetic fields to operate. The QAHE is a good candidate to simplify the realization of the resistance unit and the
development of a ‘quantum electrical metrology toolbox’ for universal adoption of quantum electrical SI standards, beyond the only NMIs. The
project will mainly focus on the improvement of the growth techniques of magnetically doped topological insulator (TI) optimising the material
properties for the QAHE, the investigation of electronic, structural, magnetic, and magneto-electronic properties of the samples, and of the
limitation conditions of QAHE (expecially temperature and current), by employing also scanning probes and magnetometry techniques at low
temperatures. The NMIs involved will be in charge of the development and application of accurate measurement techniques to perform a
detailed metrological assessment of the optimised QAHE devices, both at sub-Kelvin and above 1 K temperatures, at currents above 1 ?A and
at low-to-zero applied magnetic field. The project aims to connect with and impact on NMIs and calibration centers, academia, T&M industry and
end users interested in applications, such as spintronics and topological quantum computing and advance the research and progress in the field
of TIs. A stakeholder committee is being set up and a periodic newsletter will be distributed. A website, social media groups and channels, and
newsletters are under construction and will be running by the time of the presentation.Acknowledgement: The project 23FUN07 QuAHMET has
received funding from the European Partnership on Metrology, co-financed from the European Union’s Horizon Europe Research and
Innovation Programme and by the Participating States.
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