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Studies on the Molecular Junctions of
Carbon

Shubhadeep Pal

In one of our recent studies!23, coupling CNTs via a benzene
molecule is found to be aiding to the formation of
macro/mesoporous CNT sponges and these hybrid structures have
augmented hydrogen evolution reaction (HER) performance in
comparison to their pristine ones.! This enhanced HER activity is
found to be emanating from the energy band structure modification
after coupling the tubes via a benzene molecule. My studies during
the last six months are focussed on the experimental realization of
such band structure modification while coupling using scanning
tunnelling  microscopy/spectroscopy (STM/S). This band
modification at molecular junction shows no electronic
transmission while in CNT there is high transmission and makes it
possible for futuristic molecular switch device. Electrical transport
calculations using non-equilibrium Green's function formalism with
density functional theory (NEGF-DFT) have been conducted on
these junctions to unravel the transport behaviour of these
junctions along with the pristine CNT. The initial results along with
the future plans on these works will be discussed during the talk.
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