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Abstract

This talk aims to give an overview of my research activities on quantum computing Location:

during my three and a half years as a doctoral student at the Department of Electronics
and Telecommunications of Politecnico di Torino. After a brief, intuitive introduction to
quantum computing, its potential computational advantages and some quantum

technologies, an overview of the classical simulation of quantum computers based on
compact models, a resource for the preliminary estimation of quantum devices'
application-specific capabilities, will be provided. Simulation of the time evolution of
qubits affected by non-ideality phenomena could be extremely hard from a
computational point of view, according to the canonical formalism based on the
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technology, obtained through fitting operations or specific mimic algorithms, is thought
to describe qubits evolution. It considers the device-characteristic physical parameters
and does not require numerically solving the Lindblad equation, thus allowing faster

and more scalable simulations. The compact models of relaxation and decoherence, IEEE
two dynamic non-ideality phenomena common to the most consolidated quantum 4

computing technologies, and of two technologies based on molecular spin qubits will Ad""”“?i Z‘fﬁ;’;‘;’%‘iy

be taken as an example for introducing the simulation methodology. The achieved
results give evidence that the proposed simulation methodology provides results fast
and close to the references, thus paving the way for fast and reliable technology-
dependent qubits simulation on classical computers. In conclusion, some aspects of

the PhD experience that could be useful (at least at the beginning of a new non-
academic working experience) are tried to be determined, with the consciousness that
definitive conclusions can be drawn only on a much longer timescale.
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