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5) Recent results of the QuAHMET Project

Towards an easier realisation of the ohm 

with the quantum anomalous Hall effect

The Quantum Hall effect (QHE) is the foundation for the realisation of the primary 

resistance standard (PRS), representing the “gold standard” in electrical metrology.

In fact, from 2019, the unit ohm can be realised in terms of the von Klitzing constant

RK, whose value is fixed as exact and without uncertainty.

The QHE devices, which allow to measure quantized Hall resistance RHall = RK/2 =

h/(2e2) = 12.9064037... kΩ, require low temperatures and high magnetic fields, 

impeding their adoption beyond national metrology institutes. 
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WP1: 

Growth and Devices Optimization

●VBST (Vanadium doped (Bi,Sb)2Te3)

●Kagome Magnets 

●BST on Magnetic Insulators

WP2: Property Characterization

●(SPM) Scanning Probe Microscopy 

     for magnetic, optic and electric

●X-ray and Neutron Investigations 

●Transport measurements

WP3: Precision Metrology of QAHE 

Devices

●Cryogenic Current Comparators

●Precision Measurements of QAHE 

●Evaluation of Measurements
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Two main goals of the QuAHMET project: detailed metrological assessment 

• sub-K to above 1 K  most challenging

• currents from below 100 nA to above 1 µA  almost achieved
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The QuAHMET project consortium consists of 14 

partners and gathers 7 leading European national 

metrology institutes (NMIs), a Japanese NMI for 

metrology, complemented by 6 globally recognized 

institutes from academia and applied research. 

Within the project, the partners will explore and 

understand in-depth a new but scientifically 

grounded methodology for developing metrology 

grade QAHE devices, and to achieve higher 

operating temperatures and currents compared to 

the current state-of-the-art. 

2) Quantum Hall anomalous Hall effect without magnetic field 

The Quantum Anomalous Hall effect 

(QAHE) in topological insulators provides an 

opportunity to overcome these limitations 

while maintaining the unsurpassed accuracy 

expected of PRS. Once the device is 

magnetized, a quantized resistance RHall =

RK = h/(e2) = 25.81280745 kΩ is maintained 

without an external magnetic field.

Greater knowledge of QAHE devices is 

essential to accelerate the development of a 

‘quantum electrical metrology toolbox’, 

which combines a Josephson voltage 

standard and a primary resistance standard 

in the same cryostat for the universal 

adoption of quantum electrical SI standards. 
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The project EPM 23FUN07 QuAHMET: Quantum anomalous Hall effect materials and 

devices for metrology will grow, characterise, and evaluate thin films for QAHE and 

devices fabricated from them, leading to a detailed metrological assessment from sub-K 

to above 1 K, currents from below 100 nA to above 1 µA and over a wide range of 

external magnetic fields up to several Tesla.
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