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           Andreev reflection (AR) is the underlying phenomena that determine the 

quasiparticle dynamics at the junction of a superconductor with any non-

superconducting material, which in turn determine the transport properties of 

the junction. The tunability of Fermi energy in the two dimensional Dirac 

semimetal graphene by using an electrostatic gate opened up possibility to 

realize new kind of AR. In conventional NS junction the AR is always retro 

type. Specular type AR (SAR) had long been predicted for graphene – 

superconductor junction, but has not been observed yet. Some signature of SAR 

has been observed in bilayer graphene – superconductor junction. We have 

carried out the transport measurements at the van der Waals interface of single 

layer graphene and NbSe2 superconductor. We investigate the AR near the 

Dirac point by measuring the differential conductance as a function of Fermi 

energy and bias energy. We find that the normalized conductance (GT<Tc /GT>T c) 

becomes suppressed as we pass through the Dirac point, which manifests the 

transition from retro to non-retro type AR. The suppression indicates the 

blockage of AR beyond a critical angle (θc) of the incident electron with respect 

to the normal between the graphene and the superconductor junction. However, 

the observation of SAR was restricted due to the finite Fermi-energy 

broadening. In another work, we observe signature of AR at the junction of a 

quantum Hall edge state in graphene with the same NbSe2 superconductor. Our 

principal finding is the observation of an anomalous finite temperature 

conductance peak located precisely at the charge neutrality point, providing a 

definitive evidence for inter-Landau-level Andreev reflection in a quantum Hall 

system. Our observations are well supported by detailed numerical simulations, 

which offer additional insight into the role of the edge states in Andreev 

physics. 


