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In this talk, I would present our recent works [1,3] on a 
superconductor-normal junction of 2D Dirac fermions, where the 
normal region is in the integer quantum Hall regime. 
 
First, I would discuss chiral edge states along a superconducting-
normal interface on a 2D surface of a topological insulator under a 
magnetic field. The chiral states are formed due to Andreev 
reflections of Landau levels [1,2]. Near the zero excitation energy, 
they become an odd number of chiral Majorana-fermion edge states, 
irrespective of system details such as Zeeman energy, chemical 
potential, and the Landau level index [1]. The formation of the 
Majorana states is in sharp contrast to graphene, where Zeeman 
energy destroys zero-energy states. 
 
Second, considering interferometries of the chiral Majorana edge 
states, I address a question whether or how the Majorana states 
show Aharonov-Bohm interference. In particular, I focus on an 
interferometry formed by a Josephson junction of a superconductor, 
where the Majorana edge states enclose tunable Aharonov-Bohm 
flux. We find that the differential conductance through the 
interferometry does not show any flux dependence near the zero 
excitation energy, when the bias voltage coincides with the 
resonance energies of the Majorana states. In contrast, flux 
dependence becomes to appear as the bias deviates from the 
resonance energies. This behavior, “the absence of the Ahanorov-
Bohm effect”, is attributed to the form of the wave function of 
Majorana fermions, and suggests a new way of detecting Majorana 
fermions. This behavior does not appear in graphene. 
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