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( 1. Introduction ) [ 2. The Quantum Hall Effect in GaAs/GaAlAs and Graphene-based Devices [3,4] |
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_ GaAs/GaAlAs QHR devi . ativelv high ’ e For QHR devices based on graphene grown on SiC substrate, the resistance
In ’_the quantum metrolqu triangle [2], three c!gantum effects - \SEAEEE AR evices require, relatively nigh magnetic plateau for i = 2 becomes accessible at B< 5T and T= 4.2 K.
define fundamental relations between the quantities el. voltage, flequ B and rellatlvely |9YV temperatures. e The resistance plateau is comparably wide.
el. current and the frequency/time. n and i are integer numbers. e Typical operation conditions are B=10.2 Tand 7 =2.2K.
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3. Epitaxial Graphene: A New Standard in [ 4. Cryogenic Current Comparators operated in ,,dry“ cryocoolers |
uantum Resistance Metrolo - PERE ] : !
A Q gy ' 2 | ' CCC Immersed ) e Traditional CCC systems rely on
) - - - liquid He* which is costly and
: Iqu|d Hellu - ath increasingly scarce.

s e A cryocooler-based CCC is being
developed as a more sustainable
and industry-friendly alternative,
eliminating the need for liquid helium.

e PTB is supporting the development
of a cryocooler-integrated CCC
prototype in collaboration  with
industry partners, as part of a newly
launched project.

e This new setup will simplify industrial
guantum resistance measurements,
balancing precision with operational
ease.

e Such setup enables economic
quantum resistance standard
applications in calibration

_ o laboratories and In industry,
Graphene quantum Hall device from PTB balancing accuracy and precision
mounted on a TO-8 sample holder [4] with ease of operation.
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L 5. Topological Quantum Materials and the Quantum Anomalous Hall Effect |
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