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Quantum Hall Effect

Quantization of conductivity:    𝜎𝑥𝑦
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Quantiziation of Hall conductivity

Quantization of conductivity:    𝜎𝑥𝑦
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Thermal Quantum Hall Effect

Starting from Quantum Hall Effect
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RuCl3
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Kitaev Model
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Quantum Spin liquid
→ No ordering for all temperatures

Geometric frustrated Exchange frustrated

[5] Zschocke, Fabian. Kitaev Honeycomb Model: Majorana Fermion Representation and Disorder. Diss. Saechsische Landesbibliothek-Staats-und Universitaetsbibliothek
Dresden, 2016.

[5]

[5]

𝜎𝑖
𝑥𝜎𝑗

𝑥𝜎𝑖
𝑦
𝜎𝑗
𝑦

𝜎𝑖
𝑧𝜎𝑗

𝑧



Expectation – Kitaev Model and Thermal Hall effect

Majorana fermions

- Are their own antiparticles
→ No charge

- Expected thermal conductivity:
𝜅𝑥𝑦
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Experimental Setup

1. Phase diagram
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Result - Longitudinal thermal conductivity in α-RuCl3

Phase diagram for Θ = 60°Θ 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 Θ = 60°



Experimental Setup

2. Measurement of thermal 
conductance
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Result – Half-integer thermal Hall conductance plateau

Θ = 60° Phase diagram for Θ = 60°Θ = 45°



Result – Temperature dependence of the thermal Hall conductance

Θ = 60° Θ = 45° Phase diagram for Θ = 60°



Result – Temperature dependence of the thermal Hall conductance

Θ = 60° SummaryΘ = 45°



Summary

• Measurement of half integer quantum Hall conductance plateau

→ Direct consequence of the chiral Majorana edge current

• near vanishing of 
𝜅𝑥𝑦
2𝐷

𝑇
after its rapid suppression in the high-field regime demonstrates the disappearance of 

chiral Majorana edge currents

→ suggests a topological quantum phase transition from the non-trivial QSL to a trivial high-field 
state

• high-field effects or non-Kitaev interactions deserve further study





Result – Heat capacity

Phase diagram for Θ = 60°


