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Study of the IV characteristics for quantum-confined bio-molecular nanostruc-
ture: DFT and Machine Learning based combined framework
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Machine Learning (ML) application is a boon for electronic structure prediction. The
combined framework of Density Functional Theory (DFT) and ML algorithms makes
the prediction work easier for Nanotechnologists. The algorithmic approach of ML
towards the electronic structure theory permits the prediction of electronic charac-
terization for molecular models. The time-consuming task of electronic structural
prediction for quantum confinement into nano-dimension systems became easier with
the introduction of Artificial Intelligence (Al). This article presents the best-fitted
prediction model for the quantum-confined Adenine molecular nanoribbon using DFT
and ML-based combined framework. Our framework introduces an algorithm to pre-
dict electronic characteristics, such as the current-voltage response graph and the
graphical presentation of the conductivity with high accuracy. The regression learner
will predict the graphical representation of various electronic characteristics of the
quantum-confined bio-inspired nanostructure. A learnable real-space Hamiltonian pro-
cedure and k-point sampling are introduced to extract the information and feed it into
the machine to train it to create a future prediction model for this quantum-confined
Adenine nanoribbon. The best-fitted regression learner provides approximately 85%
accuracy for this quantum-confined Adenine nanoribbon structure. This framework
provides a faster and more accurate prediction model for electronically characterizing

the quantum-confined bio-inspired nanoscale structure [1-4].
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