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African Theoretical Physics Flagship Letter of Intent

The nanoribbons of two dimensional materials such as graphene has been verified theoretically and experi-
mentally to be a good source of acoustoelectric current. This has specific applications in acoustic wave filter
as tunable gate-controlled quantum information devices and phonon spectrometers as well as in the develop-
ment of sound batteries. This has prompted the necessity to investigate other nanoribbons as such silicene,
germanene, black phosphorene and many others. In view of this, we propose setting up an African center
that can collaborate using theoretical, experimental and computational means to understand the materials
properties of all known nanoribbons. This borders on the use of fundamental and applied physics in relation
to acoustoelectric effect (AE), acoustomagnetoelectric effect (AME) acoustothermal effect (ATE) and acousto-
magnetothermal effect (ATME) in Nanoribbons. Other materials such as Carbon nanotubes, Quantum dots/
Wells and graphene superlattices are also of intense interest. We further propose investigating what happens
when the nanoribbons are used to form heterostructures. Since it is predicted that due to weak Van der waals
forces, their heterostructures will be a good source of Gunn diodes.
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