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Abstract: 

The quantum Hall state is known as the strongly correlated state owing to the quenched kinetic 
energy. When multiple internal electronic degrees of freedom exist, the many-body state undergoes 
phase transitions. A well-known example that has been intensively studied is the double-layer 
quantum Hall system at the total filling factor ν = 1 [1]. This system is considered as an easy-plane 
ferromagnet of the pseudo-spin defined by the layer degree of freedom. While rich varieties of phase 
transitions have been investigated, observation and characterization of the yet elusive temperature-
induced Kosterlitz–Thouless (KT) transition remains as one of the central and long-standing issues in 
the quantum Hall physics.  
In this presentation, we present temperature-induced phase transitions of the ν=0 quantum Hall 
antiferromagnetic state in bilayer graphene [2]. We employed varieties of devices and transport 
measurements, such as the two-terminal device, the four-terminal and non-local measurement in 
the Hall bar, and the Corbino device that does not suffer from the edge transport. The transport 
experiment over a wide range of temperatures revealed the two-step phase transition associated 
with the breaking of the long-range order, i.e., the KT transition, and short-range antiferromagnetic 
order. While the standard four-terminal setup suffers from the edge transport, we find clear 
correspondence between the non-local transport and the bulk transport measured in the Corbino 
device. Near the KT transition of the bulk, the non-local transport mediated by the spin dependent 
valley current [3] is suppressed owing to the disappearance of the long-range order, which supports 
bulk origin of the non-local transport despite the recent criticism [4].  
This work was mostly done by Miuko Tanaka in collaboration with Takashi Taniguchi, Kenji Watanabe, 
Kentaro Nomura and Seigo Tarucha. 
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